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Lf  or  1,  tbe  eleventh  letter  of  oirr  alphabet ;  a  numeral  deno- 
ting 60 ;  and  with  a  daab  over  it,  50,000. 

LA,  in  Mo«ic,  the  syllable  by  which  Guido  denotes  the  last 
soaod  of  each  bexaehord  ;  if  it  begins  In  C,  it  answers  to  our  A, 
if  in  G  to  E;  and  if  in  P  to  D. 

LABDANUM,  or  Ladanum,  is  a  resin  obtained  from  the  sur- 
face of  the  cystus  Creticus,  a  shrub  which  grows  in  Syria,  and 
the  Grecian  islands.  It  is  collected  while  moist,  by  drawing 
over  it  a  kind  of  rake,  with  thongs  fixed  to  it,  from  which  it  is 
afterwards  scraped.  When  it  is  very  good,  it  is  black,  soft,  and 
has  a  fragrant  odour  and  a  bitterish  taste.  Water  dissolves 
about  a  twelfth  part  of  it,  and  the  matter  taken  up  possesses 
gwauny  properties.  When  distilled  with  water,  a  small  quan- 
tity of  volatile  oil  arises.  Alcohol  may  also  be  impregnated 
with  the  taste  and  odoor  of  labdannm. 

LABEL,  in  Navigation,  a  thin  brass  ruler  used  in  taking 
attitudes.  In  Law,  a  slip  of  paper  or  parchment  that  holds  the 
seal,     In  Pharmacy,  directions  for  the  use  of  medicine. 

LABIAL  Letters,  those  pronounced  chiefly  by  means  of 
tbe  lips. 

LABORATORY,  in  Military  affairs,  signifies  that  place 
where  all  sorts  of  fireworks  are  prepared,  both  for  actual  ser- 
vice and  for  experiments,  viz.  quiek  matches,  fuzes,  port-fire, 
grape  shot,  case  shot,  carcasses  and  grenades,  cartridges,  shells 
filled,  and  fuzes  fixed,  wads,  &c.  &e. 

Laboratory,  in  Chemistry,  the  room  in  which  the  artist 
keeps  bis  utensils,  and  makes  his  experiments. 

LABOURING,  implies  pitching  or  rolling  heavily  in  a  tor- 
boleut  sea,  an  effect  by  which  the  masts  and  hull  of  the  ship  are 
greatly  endangered ;  because,  by  the  rolling  motion,  the  masts 
strain  upon  their  shrouds  with  an  effort  which  increases  as  the 
sine  of  their  obliquity;  and  the  continual  agitation  of  the  vessel 
ofleo  loosens  her  joints,  and  makes  her  extremely  leaky. 

LABYRINTH,  among  the  ancients,  was  a  large  intricate 
edifice  cot  into  various  aisles  and  meanders,  running  into  each 
other,  so  as  to  render  it  difficult  to  get  out  of  it.  There  is 
mention  made  of  several  of  those  edifices  among  the  ancients ; 
hnt  tbe  most  celebrated  are  the  Egyptian  and  Cretan  labyrinths. 

LAC  is  a  resinous  substance,  the  production  of  an  hemip- 
teroaa  insect,  which  is  found  on  three  or  four  different  kinds  of 
trees  in  the  East  Indies.  The  head  and  trunk  of  the  lac  insect 
seeaa  to  form  one  uniform,  oval,  and  compressed  red  body, 
about  tbe  size  of  a  flea.  The  antenna?  are  thread-shaped,  and 
half  the  leogthoftbe  body.  Tbe  tail  is  a  little  white  point, 
from  whence  proceed  two  horizontal  hairs  as  long  as  the  body. 
These  insects  pierce  the  small  branches  of  the  trees  on  which 
they  teed ;  and  the  juice  that  exudes  from  the  wounds  is  formed 
by  them  into  a  kind  of  cells,  or  nidus  for  their  eggs.  Lac  is 
imported  into  this  country  adhering  to  the  branches  in  small 
transparent  grains,  or  in  semi-transparent  flat  cakes.  Of  these 
tbe  §rst  is  called  stitk  Uc,  the  second  seed  lac,  and  the  third 
%hmU  ime.  On  breaking  a  piece  of  stick  lac,  it  appears  to  be  com- 
posed of  regular  honeycomb-like  cells,  with  small  red  bodies 
lodged  in  them  ;  these  are  the  young  insects,  and  to  them  the 
lac  owes  its  tincture,  for  when  freed  from  them  its  colour  is  very 
faint.  Seed  lae  is  the  same  substance  grossly  pounded,  and  de- 
prived of  its  colouring  matter,  which  is  used  by  dyers  and  for 
other  purposes  •  sod  shell  lae  is  tbe  cells  liquefied,  strained,  and 
fevased  into  thin  cakes.  • 

Lac  M^  torts,  in  Medicine,  a  sorphtir,  separated  by  acid 
tres*  it*  aJkaJtae  solution,  which  renders  it  milder.  See 
SoLFBtra. 

LACCIC  Acid,  in  Chemistry,  a  white  or  yellowish  prodoc- 
tiovof  insects,  called  white  lac.  Some  of  this  substance, 
btwaght  from  Madras,  was  analysed,  and  found  to  bear  a  con- 
siderable analogy  to  bees'  wax.  The  component  parts  of  this 
•*»■  •**>  anrixMi,  hydrogen,  and  oxygen. 

LACBl  in  Commerce,  a  work  composed  of  many  threads  of 
rifts*?,  or  *Mk,  interwoven  one  with  the  other,  and  worked 
i  ptftvw  with  spindles,  according  to  the  pattern  designed ; 
68. 


the  open  work  befog  formed  with  pins,  which  are  placed  and 
displaced  as  the  spindles  are  moved.  For  cleaning  gold  laed 
and  embroidery  when  tarnished,  alkaline  liquors  are  not  to  be 
used,  for  they  corrode  the  silk,  and  change  or  discbarge  its 
colour.  Soap  also  alters  the  shade  of  certain  colours.  But 
spirit  of  wine  may  be  used  without  any  danger  of  its  injuring 
either  the  colour  or  quality  t  and  in  many  cases  proves  as 
effectual  for  restoring  the  lustre  of  the  gold,  as  the  corrosive 
detergents. 

Lace  Bone,  a  lace  made  of  fine  linen,  thread,  or  silk,  much  in 
the  same  manner  as  that  of  gold  and  silver.  The  pattern  of  tbe 
lace  is  fixed  upon  a  large  round  pillow,  and  pins  being  stuck 
into  the  holes  or  openings  in  the  pattern,  the  threads  are  inter- 
woven by  means  of  a  number  of  bobbins  made  of  bone  or 
ivory,  each  of  which  contains  a  small  quantity  of  fine  thread, 
in  such  a  manner  as  to  make  the  lace  exactly  resemble  the 
pattern. 

LACERTA,  the  Lizard,  wss  added  by  Hevelius  to  the  old 
constellations.  Boundaries  and  Contents:  north  by  Ccpheus, 
west  by  Cygnus,  south  by  Pegasus,  and  east  by  Andromeda* 
In  general  it  lies  between  Cygnus  and  Andromeda,  and  contains 
sixteen  stars,  three  of  the  fourth  magnitude,  the  remainder 
being  smaller. 

LACHRYMATORY,  in  antiquity,  a  vessel  wherein  were 
collected  the  tears  of  a  deceased  person's  friends,  and  pre- 
served along  with  the  ashes  and  urn.  They  were  small  glass 
or  earthen  bottles,  chiefly  in  the  form  of  phials.  At  the 
Roman  funerals,  the  friends  of  the  deceased,  or  the  prirfics*, 
women  hired  for  that  purpose,  used  to  fill  them  with  their  tears, 
and  deposit  them  very  carefully  with  the  ashes,  in  testimony  of 
their  sorrow,  imagining  the  manes  of  the  deceased  were  thereby 
greatly  comforted.  Many  specimens  of  them  are  preserved  in 
tbe  cabinets  of  the  curious,  particularly  in  the  British  Museum. 

LACK  of  Rupees,  is  100,000  rupees;  which,  at  2s.  6a*.  each, 
amounts  to  £12,500  sterling. 

LACTATES,  combinations  of  earths  and  alkalies,  &c  with 
the  lactic  acid. 

LACTATION,  among  medical  writers,  denotes  the  giving 
suck.  The  mother's  breast,  if  possible,  should  be  allowed  the 
child,  at  least  during  the  first  month ;  for  the  child  is  thus 
peculiarly  benefited  by  what  it  sucks,  and  the  mother  is  pre- 
served from  more  real  inconveniences  than  the  falsely  delicate 
imagine  they  would  suffer  by  compliance  herewith ;  but  if,  by 
reason  of  an  infirm  constitution,  or  other  causes,  the  mother 
cannot  suckle  her  child,  let  dry-nursing,  under  the  mother's 
eye,  be  pursued. — When  women  lose  their  appetite  by  giving 
suck,  both  the  children  and  themselves  are  thereby  injured : 
wet  nurses  are  to  be  preferred,  who,  during  the  time  tbey  give 
the  breast,  have  rather  an  increased  appetite,  and  digest  more 
quickly ;  the  former  are  apt  to  waste  away,  and  sometimes  die 
consumptive.  In  short,  those  nurses  with  whom  lactation  may 
for  a  while  agree,  should  wean  the  child  as 'soon  as  their  appe- 
tite lessens,  their  streugth  seems  to  fail,  or  a  tendency  to 
hysteric  symptoms  is  manifest. 

When  the  new-born  child  is  to  be  brought  op  by  the  mother's 
breast,  apply  it  thereto  in  ten  or  twelve  hours  after  delivery ; 
thus  tbe  milk  is  sooner  and  more  easily  supplied,  and  there  is 
less  l-azard  of  a  fever  than  when  the  child  is  not  put  to  it  before 
tbe  n  ilk  begins  to  flow  of  itself.  If  the  mother  does  not  suckle 
her  el'ild,  her  breasts  should  be  kept  so  warm  with  flannel,  or 
with  a  bare-skin,  that  a  constant  perspiration  may  be  sup- 
port! d ;  thus  there  rarely  will  arise  much  inconvenience  from 
the  milk.  The  child,  notwithstanding  all  our  care  in  dry 
nnr?ing,  sometimes  pines  if  a  breast  is  not  allowed.  In  this 
case  a  net  nurse  should  be  provided ;  if  possible,  one  that  has 
not  been  long  delivered  of  a  child.  She  should  be  young,  of  a 
healthy  habit,  and  an  active  disposition,  a  mild  temper,  and 
with  breasts  well  filled  with  milk.  If  the  milk  is  good,  it  ia 
sweetish  to  the  taste,  and  totally  free  from  sal tn ess ;  to  the 
eye  it  appears  thin,  and  of  a  bluish  cast 
6Z 
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'  Acil>.     Rj  evaporating  imlr  Whey  to  one-eighth, 

ing,  pre  Hp'itMrnj;  With  lime-water,  and  separating  the  lime 
(aVlc '  -   ■'        ' 


LACTIC 

tittering,  precl,  . 

hj  oxalic  arid,  Sclrce'le'bbtained'aiiaqiieoiM  solution -of  what 
lie  supposed  to  be  A  pe<eallar''arul,  'and  nailed  ft 'lactic  nnid: 

Ttrtnill^n    V.-i^fintri>     fcq  V    ■■irrjl  W^im^    'jf  mOrC  ttRrrOU  I V      &ttC] 

^'mO'riate'-aF'potasb,  ,h 


MaH  narllon'ort/bfl,  amf  flWmaT'niarfer, 

J     TiFir" 

luflltr, 

of  terti/Wfcifj;  or  ferine-rat,'-}*'  ^Weh'*cf '«0I "  tlttae  ^Ikintji  whit* 
abound  with  a  thick  ci  ' 


(Hir.fl  pi  , 

1    tACT!FKH01!S,  *tf*ppfcll»l»tf,Hi*n  trYplMitS  ahonridlhg 

wHfhanrflk'y  iainc,   its  the  rtwIMsHe  Mnd  iho  ItHfe:" "Iflii  nnrnS' 

*"    L  ■' --  '    ,i:  Uli,|l*r  fheo'Wifll'flJoieWhDH  whit* 

redjuice,  without  regarding  Whether 


lunocr nt ffdilliiy-. :  OFthe^isOnWnV'ltrctespenlprahts  the  rhdsl' 
remarkable"  atf  SuatacVagatto,  maple, burning  thorny  plant, 
caSJnida,  celandine, "stjiurgfe, prickly  poppy;  anil  fhe'f>fants 
dT'-frrt;  n^torar 'order  erJrrtorfrt,  as  swallow-H-erf,  npvrcytnini, 
r-jn»hcha,m,  nnd  -eetbera.  The  belt -shaped  flowers  are- -partly 
noxious,  as  esrilnllil  ffdvetj'pHitty  rnliffeent,  as  carrtphhuhf.' 
Among:  the  la'rteSCont  plants  wMh  cnuipdiind  flowers,  that  ale 
trrcbccnt  m  (helr'qualily.'May  bcihentiohcd  dandefitfi>,<  picrta', 
hydjeris,  irrld  lettuce,  gmri  succory,  -hawkweed,  bastard  hawk' 
wised,  hyubclmeris,  contVbSnrd,  atid  most  species  or  lettuce  ■ 
*ri  say  nicst  Species',  because  the  prickly  species  oT  thai  genus 
are  said  to  be  of  a  very  virulent  and  poisonous  nature  ;  ilioogh' 
Mr.  Lighltoot  denies  tills,  and  affirms,  tliat  they  are  safe  and 
gentle  nplate*;' and'  that1  *  syrop  rhntfe  from  the  leave*  and 
Stalks  is  much  preferable  to  the  common  diacodium.  ■ 

LACTOMETER-,  the  name  of  an1  instrument  Used  for  the 
purpose  or  aster t airing  the  different  qualifies  of  milk,  from'  its 
specific  gravity  compared  with  water,  and  Its  decrees  of  tern- 

S nature  under  various  droitrii stances.    'It  was  Invented  by 
,  Diens,  mathematical  Instrument  'maker,  of  Livnrpool    hnt  rs 
yet  in  in  infancy.  "  ,,,.-.      m     r    . 

LACTUCA,  Legatee,  a  genus  of  live syngenwln  polygamia 
iquali.i  class  and  order  of  plants.  Natural  order  of  Cirtiipo- 
silte  semiRWcolos*.  ClelioraHem  Jussren.  There1  dre  eleven 
aperies';  ofl/.'salWa,  or  common  tfarde«  lettuce,  there  are 
fitlr-cn  varieties. 

LACUNAR;  in 'Architecture,  an  arolteriroof  or  ceiling;  more 
especially  the  plunking  or  flooring  above  porticos  or  piasaa*. 
•LADDER,  a  Well-known  convenience;  or  which  there  area 
great  number.  In  a  snip,  ladders  serve  as  stairs  whereby  to 
oseend  or  descend  from  one  deck  to  another ;  and  are  dis- 
tinguished by  epithets,  according  to  the  several  hatchways  or 
other  parts  of  a  ship  whcfein'lhcy  are  situated. 

Scaling  Ladhf.hs,  iit  His  Military  art,  are  osed  in'  sealing 
when  a  place  Is  to  ire  mkett  wy  surprise.  They  are- made 
several  ways:  in  England,  they  are  made  of  flat  stave*,  so 
that  they  may  move  ahoni  their  pins,  and  abut  like  a  parallel 
valer,  for  conveniently  carrying  them:  tha  French  make  them 
of  several  pieWei,  m'uW  be  joined  together,  and  to  l>e  made 
of  any  necessary  length  ;  sometimes  they  are  made  of  single 
ropes,  knotted  at  proper  distances,  with  iron  hooks  at  each 
end,  one  to  fasten  them  up  the  wall  above,  and  the  other  In  the 
ground ;  and  sometimes-  tliey  era  made  with  two  ropes,  And 
slaves  between  them,  to  keep  the  ropes  at  a  proper  distanoo, 
wad  to  trend  upon.  When  they  are  wsed  In  the  action  of 
scaling  with,  they  nnght  lo  be  rather  too  long  than  too  short, 
and  to  be  given  in  charge  only  to  the  stoutest  of  the  detach  - 

'  Themytint'r  Mrehtnital  Lvt>D*B,— Tbt*  ladder  is  a  very  inge- 
nieus  contrivance,  Invented  by-  a  gentleman  of  the  name  of 
Thompson,  and  called  by  Mm  tho  mechanical  ladder.  A  A  fa 
the  accompanying  sketch,  denote  parallel  ropes  stretched  and 
placed  for  the  par  pose  of  steadily  con  dueling  a  sent  or  car  Huge  C, 
In  which  a  man  may  sit,  and  descend  from  the  upper  to  the  lower 
points  of  A  A ;  these  lines  may  be  placed  either  in  a  perpendicu- 
lar or  inolined  position  t  but  an  inclined  position,  forming  an 
angle  of  about  twenty  degrees  with  the  perpendicular,  will  In 
general  be  fonnd  must  eligible.  The  carriage  C  may  be  con- 
nected by  ropes,  by  rings,  loops,  or  any  kind  of  bearing  parts 
which  will  confine  It  to  a  re  g  a  tar  ascent  and  descent.  It  is 
connected  with  the  counterpoise  or  ptaoe  of  reaction.  E,  by  a 
rope  passing  over  the  pulley  J>.  B  B 
the  workmen  lo  ascend. 


represents  a  ladder  for 


The  manner  of  working  this  machine 
is  as  follows :  the  workman  ascends  by 
B  B,  and  places  himself  in  tho  carri- 
age C,  fn  which  his  weight  (by  prefer- 
ence) forms  nearly  an  equilibrium  with 
tho  -weight  B;  which  War,  for  example, 
be  imagined-  fl  hasfcel  of  coat*.  -  Hither 
by  taking  hold1  of  ths  leading  Topes,  or 
or  a  rope  passing  downw-srrds  for  thM 
purpose,  he 'causer  the  oairiago  to  de- 
scend •riskly',  which  at  tlie  same  lime 
brings  bpE.  -  He- then  quits  the  oarrU 
second  at  tbat>lii*e,-Eiwhlchwe*iay 
euppeteto  have 'been  emptied  by  ano- 
ther assistant  by- reversing  it  (or  other- 
«i»e)  being  somewhat  heavier  than  0, 
descends  again,  and  raises  C  to  its  first 
srtoalloa,  and  by  the  lime  E  i*  again 
filled;  the  workman  in  ready  at  the  top 
Of<%he  ladder,-  where  be  colors  the  car- 
riage, and'  raise*  a  second  load  i  and 
\n  this  way  the  work  may  be  aoariiiucd 
at  pleasure.  If.  is  evident  Ibaft  this 
.work  may  be  performed  by  two  or  more 
workmen  aseending  and  deiceuthmg  in 
succession  by  means  of  the  same  lad- 
der; or,  if  more  convenient,  ny  more 
ladders  tfcwrt  on*,  «nd  In  ewae  rtahocM  be  desired  to-  lift  the 
body  E  through  a  greater  space  than  is  lo  be  ascended  by  the 
workmen  upon  B  B,  the  purpose  may  be  eficctcd  by  fixing  D 
higher,  and  causing  two  carriages  to  .descend  in  succession 
along  thej  ropes  A  A,  tUougti  this  plan  is  not  particularly  lo  be 
recqmm  ended. 

The  rope  I)  B  may  also  be  wound  on  a  barrel,  and  (be. rope 
U  C  on  another,  or  similar  barrel,  both  on  the  same  axis.  The 
•arts -of  the  machine  A  A,  may  instead  of  ropes  be  wooden  or 
metallic  sliders,  f 

This  machinery,  the  inveniorobaorves,  isapplicnblc  todraw. 
fag,  driving,* forcing,  impressing,  or  moving  bodies  of  every  d«- 
seripliaiH  and  that  In  such  applications  of  it.  no  other  variations 
in  the  construction,  connexion,  or  method  of  working  it,  will 
ba  needful,  than  such  as  any  person  possessing  an  ordinary 
acquaintance  witb  mechanical  operation*,  may  execute  with 
facility. 

The  vulgar  objection  to  the  plan  is  ascending  the  ladder,  yet 
this  ia  it>  chief  recommend  a  lion,  for  it  is  the  easiest  method  of 
raiaing  a  weight.  The  truth  of  this  assertion  will  be  ascertained 
from  the  following  statement. 

If  it  bo  required  to  raise  a  sack  of  corn,  a  basket  of  eoals, 
or  any  other  equal  weight,  to  the  height  of  forty  feet,  (more  or 
less)  no  method  can  bo  so  easy  lo  the  person  who  is  to  raise 
the  weight,  as  to  ascend  stairs  or  a  ladder  unencumbered,  and 
lo  raise  the  sack,  &c  by  bis  own  weight.  By  no  other  exertion 
of  bis  own,  nor  by  the  assistance  of  any  mechanical  powers, 
oan  bn  perform  the  same  operation  in  the  same  time.  It  must 
consequently  be  the  easiest  mode  of  raising  a  weight,  or  it 
could  not  he  done  in  the  shortest  lime.  If  it  is  easier  in  one 
operation,  it  must  be  equally  so  in  any  number  of  operation*. 
If  it  is  easier  for  one  man,  it  mnat  be  equally  so  where  any  num- 
ber of  men  can  be  employed  to  work,  together  in  raising  heavy 
weights,  and  where  this  principle  can  be  introduced.  If  it  is 
easier,  it  must  be  cheaper.  The  labour  consists  in  ascending 
ihe  ladder,  and  in  this  exertion  the  man's  muscular  powers  are 
all  in  action  at  the  same  time ;  not  partially  used,  as  in  most 
other  modes  of  raising  weights.  His  strength  may  he  combined 
with  his  gravity  in  his  descant,  and  if  opposed  by  tho  least 
possible  friction,  he  cannot  work  with  greater  advantage, 

Deseguliers  slates  the  maximum  of  a  mau's  power  as  under: 
Ooe  man  500  pounds,  13  feet,  1  minute.  The  weight  raised 
was  water  in  a  backet.  Tha  man,  who  was  very  powerful,  as- 
cended stairs  with  a  weight  about  bis  own  person,  which,  toge- 
ther with  his  own,  was  equal  lo  the  water,  and  placed  himself 
on  ur  in  an  empty  bucket,  which  was  suspended  by  a  rope  pass- 
ing over  a  pulley,  and  fastened  lo  the  bucket  containing  the 
water  below,  and  raited  it  iu  the  time.  Tho  man  was  so  ex- 
hausted, that  he  could  Ml  repeal  Ihe  operation. 
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The  following  experiment  ha*  often  b«cn  exhibited  hy  means 
of  the  present  invention-  Om  mart,  1600  pounds,  12  feet,  1 
minute,  And  this  difference  arisos  from  the  man'*  strength 
befiin  cooabaMd  »iia  .his  gravity,  and  the  facilities  which  the 
im  parallel  sope*  aHbi  J -hint,  to  Rain  velocity  by  .a  slight  exer- 
tion of  bis.arii>*foflne*trt(jd*siient,  and  quick  ly\  to  re- ascend 
the  laddo4.  ■■  If  a  ami  weighs.  1+  stone,  *r  laojiounds,  and 
wcsnde-tboJnddM.nijfl't  liums  in  a  minuie  (wblcn*  almost  any 
ac4he  man  uasdo)  it  kS^lcar  lp«t  lit.  can  raise  eifclit  times  his 
crum*es*mVes  InnHpuunda,     ...  \\ 

,  Th»,atnpauf:ihft..lBddrr.<fawc.on.e  (oof  apnr\(\hat  stride 
bairnr  faaod:n|D!jt-«tir«ml)l«HpitbarlhJipur.'l«)  if  a  Oiitn  ascends 
as  slowly  as  possible.  Uitit,  is  (H,il»-.,ra^  frf  one  To  it  in  each 
■Mand,  howillaseeod  Jim  time*  in  «  nihlult-  [a  dieViei^lit  of 
twei-rc  feel;  .Mid  if  ne.-Woigto  swslWltonc.  or  108  poinds  (the 
atwanc  -weighl  of  e^knoarisg.  nan)  he  w III  raise    hi*  weight 
■ratlines,  »r  SHOponads.io tans  tinm,    lid  will  prooaftls  con- 
■■I  ten  Seconds in  seconding,  null  ■•lie  or , two  secotvliin  de- 
scending awl  «aj*itW-<the .iv eight-  -liHe  cannot  work  dower. 
AppljiDgthis  rate   of.w.ork.;uie  roBsilt  of  ope  man's  pdwajr  for 
one  hum  in  raising  t!ieiiadcivin*uiioar.d  articles  m  iU  boy  \ 
Cfflrts.:;...:.J.:.'...:'.:L....1.    ioclundrons  3Qftct.\ 
Mult.  Barley,  Oats1,  «ke;':';:.'..    ' 90  quarters    20.  Mot.  \ 
'■     UricU*,  ':'.;•.:■.::.. V; .';. ;'..". .-.WOO qiWrirra    aifffcet  \ 
1  -  W»tef,'..l.'.-..-.-,i:'.,.'.'.':.:....-.,30O0Knlloo*      20  iW,    « 

When  tbodisiance  is  do»))!ed,  Ihu  weight  raised" dTTrlnjrTfli 
Mine  time*  .wK  Im  m»  .nanV-rTae  follQwinaj  wajahta  J»m 
ahead)  bneo  raised:..:  •    -u  -> 
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tovaise'n  banket  or-rnnhiiM) 
■r  Thames,  and  six  on  many  par (s  of  the  roast.  1  It  ha* 
hRhmo  (in  l»IO)i  beoa  found  rmpossible  to  establish,' rwr:v*cti 
try  Hris  plan  ow  board  of  nny  oolites-  In  the  river Thaeirst  bat 
tl  ha*  been  used  at  Brlr,rrion,  where  one  nf  Lnthmae's  sWrra mi 
discharged  hy  It,  wish  fbup  men  short  of  the  osilnl  eommVassiit; 
and  fn  rather  less- than  the  QimbI  lime;  only  fnnr  men  he  i  aft 
employed  to  woth  in  the  hold,  th"y  eoald  ant  fill  tan- basket 
faster,  or  the  vessel  would  have  been  discharged  in  hair  the 
usual  time.  The  two  men  who  worked  the  maohirie,.  waited 
nearly  half  of  the  time  fur  a  Supply,  aad  eoald  have  raised  34 
chaldrons  per  boor  Instead  ef  19,  the  quantify  with  which'  they 
were  supplied.  ■  i 

This  plan  rn«  for  a  icommlerahle  time  been  eatnhtished'stlhc 
Bast  India  Trades,  w  he  tW  all  the  Indinmen  are  discharged  bv  tt. 
The  first  ship  en  hoard  (if  which  it  wns  tried,  was  the  Fort 
Wflliam,  laden  with  bales  of-  nrtton,  wrighing  ohont- two 
hundred  and  Hrrre-qiiarlar*  cneh.  Tlie  hairs  wire  raised'  hy 
two  men  only.  Toe  Partner  was  delivered  at  the  same  lime 
hylhe  old  plan,  and  MnMined  a  similar  enreft;  r-arh  bale  was 
ratved  by  six-  men.-  From  ihn  Fort  William  AMt  hales  were 
oefivereri  fn  I?  days'-.  rramlhePnreher,  603*3  in  90  days;  lea-r- 
iot; aa  advantmt*  of  four  men,  three  davs,  nnd  a  snrplus  of  ftl6 
bales  In  fartonr  of  the  Fort  Wflliam.  The  men  who  raised  the 
bales  on  hoard  tile  Fort  William  stood  stilt  nearly  halftho  lime, 
w*  I'M  wel-ther  eowld  not  pasn  the  hairs  quicker  thrmifth  the 
■eafM.  The  men  who ralivnl  the  bales  from  the  Pm cher  were 
raHy  employed,  and  eMrted  themselves  tn  the  utmost,  with  the 
■ope  wf  preeentinr  (ho  eslalinslimonl  of  the  new  plan. 

The  inventor  of  Ibis  machine  took  mil  A  patent  fir  it;  the 
specification  of  whieh  is  dated  Marnh  2(1, 1  «»(>.  He  offered  the 
ntc  of  his  invemlon  to  the  City  nf  Tendon,  without  the  rrser- 
ranon  of  any  Temwneratlon  to  himself,  slipnlalin-r  Ohly  that  a 
par*  of  the  savins;  aiisint:  from  it  mlKht  be  devoted  to  a  fond 
for  bettering  the  present  nod  futmr;  condition  of  the  men,  to 
whoso  labours  it  was  chiefly  applicable;  so  as  eventually  to 
eitablisb  some  asylum  erprovislun  for  Ihrm  and  their  families, 
wbeaatre  or  oerident  might  have  disabled  them  from  working. 


The  advantages  derivable  from  the  machine,  were  confirmed 
bpfore  Sir  Charles  Flower,  the  Lord  Mayor  in  IWJ.  by  the 
ajpdavits  of  t« o  men  who  used  it ;  by  which  it  appeared  that 


u  been  done  by  any  four  men  in  the  same  time.    Too 
ivciftor,    in.  lii».  mcmoijpl.  10,111c   Lord  Mayor  and  Court  of 


llicy  had  actually  been  able  to  perform  with  it  more  work  than 
I;ad  ever  been  done  Vy  an)  '  .  _. 

inventor,  in  hia  memorial, 

Aldrrmcn,  observes,  "  .thai  amy  man  may  work  by  his  plan,  no 
driUinK  br4iw  rotjuiied;, andasitu  merely  an  intprovoinenl of 
tilf;  0J1I  ntiJioipli',  Jt  *hoo|d,  pot  be  rogardeil  as  tfie  subati- 
Latioo.  of; any  u!u«r  power  for  ifoU-of  man,  at  steam,  horse- 

pOU-iei,**,";,,,  ,.     . 

TUc  forecoiutr  statement*  we  have  extracted  from  a  very 
useful, wurk.  in  tvo^vQiuoiea,  coiled  "  Too  Mechanic,  or  Com- 
pci)ijiuj»  of  Pnaciical.InvenUona,."  in  which  a  description  ofa 
great  number  of  very  useful  inventions  may  he  found, 

X.AHEN,  Hip  siale  oi;  a,  ship  wheo  ibe  is  charged  with  a 
weight  or  qusuiiLy  of  materials  equal  to  her  tonnage  or  burden, 
U,  Hie  goods,  with  wlufBhvheio  laden,  be  •xtrenicly  heavy,  her 


■widen, ^determined  pa  tbo .weight  Xatvoof;  hut  if  light,  aho 
oafhea  as  wucb;Bga|ie  can  stow,,  tor  the  puxposes  or  navigation. 
\s  a  tpn  lucaenre  is  ffenwall)  flttj mated  at  'JOOUIbain  weight,  a 


;esifl  olaw  tons  <wgbt  ocgeidiogly  to  carry  a  weijcht  equal  to 
-100,000  pounds;  Uicrofitre.wb.en  th*  matter  of  which  the  cargo 
irt  composed  is  fipeaifmally  heavier  than  the  water  in  which  slie 
floats,— or,  ig  oiliMr.'.windii^ wlieo.' the  carjso  is  so  heavy  that  she 
eannot  float,  higli  enough  with  so  great  a  quantity  of  it  as  her 
hold  will  contain,— a  diminution  thereof  becomes  absolutely 
necessary.   . 

LADY.  This  titlois  derived  from  two  Saxon  words,  which 
words  save-ill  time,  been  contracted  into  the  present  appella- 
tion. ■  It  properly  belongs  only  to  the  daughters  of  earls,  and 
all  of  bigbsr  rank  (but  custom  lias  made  it  a  word  of  com- 
plaisance for  the  wives  of  fcnigkM,  and  of  all  eminent  women. 
L.-ETI  A.  a  genus  of  plants  belonging  to  the  polyandria  class, 
and  in  lie. natural,  method  ranking  with  those  of  which  the 
ordas  is  doubtful. 

:  LAUD  KUS,  a  genna  or  plants  belonging  to  lbs  triandria 
class, and  ill  Uio  nuLuinlmelltod ranking  uaunr  the  fourth  order, 

JLA1TY,  the  people,  as  distingnisbed  front  tbe  olergy;  see 
Cuitwiv,  The- lav  part  of  ids  majesty's  subjects  is  divided 
into,  three  distinct  stalest  the  civil,  tbo  military,  and  the 
maritime.    Ste  Civil,  Militsrv,  and  Mabitimb. 

J.AKJ3,  a  colleotioa  of  waters  which  usually  receives  and  dis- 
cbarge a  rivers.  Of  lakes,  union  both  receive  and  emit  rivers, 
wc  reckon  three  kinds. as  the  quantity  they  omit  is  greater,  equal. 
Of  lass  than  Ibey  receive.  If  i  I  be  greater,  it  is  plain  tbat  they 
must  be.supplird  by  springs.at  the  bottom;  if  less,  the  surplus 
of  tbe  water  is  probably  spent  in  exhalation ;  and  if  it  ba 
equal,  their  springs  just  supply  what  is  evaporated  by  the  sun. 
Lakes  ars  also  divided  into  those  of  fresh  water,  and  those  of 
salt-.  Large  lakes  answer  tbe  most  valuable  purposes  in  the 
BOrlliiru  icaious. 

l.w,  V.NiHi.  Joseph  Jshoug  Lk  FnsKCSis,  a  celebrated 
French  astronomer,  was  born  at  Bonrg,  in  the  department  of 
L'Aia,  in  July,  I7»i  lie  wan  first  intended  for  the  bar,  but  his 
genius  having  been  very  early  directed  to  astronomical  sub- 
jects, his  first  intention  was  given  up;  and  he  followed  his 
astruiioaiicnl  pursuits  under  the  celebrated  Lemonier.  with  the 
BToalcsI  snroess.  Laismle  was  also  an  associate  of  the  princi- 
pal learned  socielics  in  Europe,  and  was  for  many  years  the 
centre  of  oomm  a  ideation  amongst  the  moat  celebrated  of  their 
members.  After  a  long  and  useful  life  in  the  pursuit  of  sei- 
cnee.he  died  on  the  fourth  of  April,  1007,  being  tnen  in  the 
76th  year  of  his  age, 

LAMA,  tbo  sovereign  pontiff,  or  rather  god,  of  the  Asiatic 
Tartsts. 

LAMB.  The  Bsrometi,  or  Tartsbish.— Whoever  has  per- 
used the  accounts  of  early  travellers,  must  recollect  the  stories 
lhat  have  been  copied  into  our  ancient  berbals,  of  Tartarian 
sheep  growing  upon  stems  In  the  earth,  and  Ihence  devouring 
all  the  vegetable*  that  oaspa  within  their  reaeh. 

A  tale  of  this  kind  could  not  fail  to  attract  the  attention  of 
the  immortal  father  or  modern  botany,  who  took  considerable 
pains  to  investigate  it,  and  ascertained  that,  in  the  eastern  part 
of  Chinese  Tartar),  there  is  a  species  of  fern  furnished  with 
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thick  tubers,  which  being  surrounded  on  «H  sides  with  yellow 
wool,  and  thin  chaffy  scales,  are  often  raised  so  high  above  ihe 
ground,  that  the  root!  beneath  bear  mhuo  resemblance  to-  It— s 
fixed  in  the  ■oil. 
The  genus  of 
this  (era  has  not 
yet  been  ascer- 
tained, bot  it  is 
known  that  the 
fmIi       spread 
round  (o  a  con- 
siderable      ex- 
tent,   and   per- 

fcapa      prevent   £?%3§E|^  5— j^ES      |s%^r?^^ 
all  other  plants  -*™ 
crowing  near  it: 
it  is  not  at  all 

surprising  [bat  Ibe  imagination  of  the  superstitious  and  ig- 
norant should  transform  Ink  curkms  vegetable  into  a  vorariout 
«***/>.  A  specimen  of  sach  botanical  cariosity  could  not  pass 
unnoticed  by  the  observant  bot  rontanlic  Darwin  ;  and  accord- 
ingly wc  find  him  speaking  of  it  in  tbe  following  terras. 

E'en  roond  the  pola  (hi  flamea  of  love  inspire, 
Aod  ley  DOMUII  feel  Ihe  aecret  tire  ! 
Cradled  IB  anoar.and  rained  by  arctic  air, 
'i'hine.  gentle  Bo-owhImI  thy  golden  hair; 
Boated  in  earth  each  eloien  loot  dewenda, 

Cropa  tbe  gray  oorat  moaa,  and  hoary  thyme. 
Ofjapi  -lib  ro>y  tongue  the  melting  rime, 
Eyaa  with  mate  leodorntii  her  diaUnt  dam. 
Or  Mama  to  blaat,  a  vigttabU  lamb. 

LAMBERT,  John  Henry,  an  eminent  mathematician  and 
astronomer,  was  born  at  Muhlhauscn  in  Sumlirnw,  belonging 
to  Switzerland,  Aug.  29,  1728.  His  parents  being  poor,  lie  had 
great  difficulties  lo  contend  with  in  the  pursuit  of  his  studies, 
which  he  nevertheless  prosecuted  with  unbounded  success. 
Host  of  his  mathematical  pieces  were  publisher)  in  a  collected 
form  by  himself,  in  three  volumes,  in  which  almost  every  branch 
of  mathematical  science  has  been  enriched  with  bis  improve 
nents,and  additions.  Lambert  died  in  1777,  in  the  60th  year 
of  his  age. 

LAMIN/F.,  in  Physics,  are  extremely  tlan  plates,  of  which 
solid  bodies  are  supposed  to  be  made  up.  These  are  indeed 
rather  ideal  than  real ;  but  such  a  conformation  is  frequently 
supposed,  for  the  sake  of  simplifying  the  solution  in  a  great 
variety  of  physical  problems. 

LAMMAS  Day,  the  first  of  August,  so  called,  as  some  wilt 
have  it,  because  iambs  grow  oot  of  season,  as  helng  too  big. 
Others  derive  it  from  a  Saxon  word,  signifying  "  loaf-mass," 
because  on  that  day  our  forefathers  made  an  offering  of  bread 
made  with  new  wheat.  On  this  day,  the  tenants  who  formerly 
held  lands  of  the  cathedral  church  in  York,  were  bound  by  their 
tenure  to  bring  a  lamb  alive  into  Hie  church  at  high  mass. 

LAMP,  a  vessel  containing  oil,  with  a  lighted  wick.  From 
experiments  made  in  order  lo  ascertain  tbe  expense  of 
burning  chamber  oil  in  lamps,  it  appears,  that  a  taper  lamp, 
with  eight  threads  of  cotton  in  the  wick,  consumes  in  one 
boar  A  oz>  of  spermaceti  oil  al  It.  tW.  per  gallon ;  so  that  the 
expense  of  burning  12  hours  is  4 '57  farthings.  This  lamp  gives 
as  good  a  light  as  the  candles  of  eight  and  ten  in  the  pound  ; 
It  seldom  wants  snuffing,  and  casts  a  strong  and  steady  light. 
A  taper,  chamber,  or  watch  lamp,  with  four  ordinary  threads 
of  cotton  in  the  wick,  consumes  0-1664  ox.  of  spermaceti  oil  in 
one  hour ;  the  oil,  at  2a.  Go*,  per  gallon,  makes  the  expense  of 
burning  12  bonrs  only  2-3*  farthings.  Of  lamps  there  are 
many  constructions ;  a  few  of  the  most  remarkable,  yet  nsefol, 
ere:— 

AryunrCt  Liar,  Tbb  is  a  very  ingenious  contrivance,  and 
the  greatest  improvement  in  lamps  that  ha*  yet  been  made. 
His  the  invention  ofaciiixeo  of  Geneva;  and  the  principle  on 
which  the  superiority  of  tan  lamp  depends,  is  tbe  admission  of 
a  lancer  quantity  of  air  lo  tbe  flame  than  can  he  done  in  tbe 
common  way.  This  is  accomplished  by  making  ihe  wick  of  a 
circular  form,  by  which  means  a  ear  rant  of  air  rushes  throogh 
the  cylinder  on  whir*  it  la  placed  with  great  force ;  sum),  along 


with  that  which  has  access  lo  the  outside,  exeiting  the  flame  to 
soeb  a  degree  that  the  smoke  is  entirely  coinmrnerj.  Thus 
both  the  light  and  heat  are  <  religiously  increased,  at  tbe  .same 
time  that  there  is  considerable  saving  in  the  expense  of  oil,  the 
combustion  being  exceedingly  augmented  by  the  quantity  of 
air  admitted  lo  the  flame;  and  that  what  in  common  lamps  is 
dissipated  in  smoke,  is  here  converted  into  a  brilliant  Rame. 

This  lamp  is  nnw  very  mnch  in  use,  and  is  applied  not  only 
to  tbe  ordinary  purposes  of  illumination,  but  also  to  that  of  a 
lamp  furnace  for  chemical  operations,  in  which  il  is  found  lo 
exceed  every  other,  contrivance  yet  invented.  It  consists  of 
two  parts,  viz.  a  reservoir  for  the  oil,  and  the  lamp  itself.  The 
reservoir  is  usually  in  the  form  of  a  vase,  and  has  the  lamp 
proceeding  from  its  side.  Tbe  latter  consists  of  an  upright 
metallic  tube,  about  one  inch  and  six-tenths  in  diameter,  three 
inches  in  length,  and  open  at  both  ends.  Within  this  la 
another  tube  about  an  inch  in  diameter,  and  nearly  of  an  equal 
length  :  the  space  betwixt  the  two  being  left  clear  for  the  pas- 
sage of  the  air.  Tbe  internal  tube  is  closed  at  the  bottom,  and 
contains  another  similar  lube  about  half  an  inch  in  diameter, 
which  is  soldered  to  tbe  bottom  or  the  second.  It  is  perforated 
throughout,  so  as  to  admit  a  current  of  air  to  pass  through  it ; 
and  the  oil  is  contained  in  the  space  betwixt  the  tube  and  that 
which  surrounds  it.  A  particular  kind  of  cotton  cloth  is  used 
for  Ihe  wick,  the  longitudinal  threads  of  which  are  much  thicker 
than  the  others,  and  which  nearly  fill  the  space  into  which  the 
oil  flows ;  and  Ihe  mechanism  of  ibe  lamp  is  such,  that  the 
wick  may  be  raised  or  depressed  at  pleasure.  When  the  lamp 
is  lighted,  Ihe  flame  is  in  ihe  form  of  a  hollow  cylinder;  and 
by  reason  of  the  strong  influx  of  air  through  the  heated  metallic 
tube,  becomes  extremely  bright,  the  smoke  being  entirely 
consumed,  for  the  reason  already  mentioned.  The  beal  and 
light  are  still  farther  increased,  by  pulling  over  the  whole  a 
glass  cylinder  nearly  of  Ihe  size  of  ihe  exterior  tube.  By 
diminishing  ihe  central  aperture,  the  heat  and  light  are  propor- 
tionably  diminished,  and  the  lamp  begins  to  smoke.  The 
access  of  air,  both  to  the  external  and  internal  surfaces  of  the 
flame,  is  indeed  so  very  necessary,  that  a  sensible  difference  is 
perceived  when  the  hand  is  held  even  at  the  distance  of  an 
inch  below  the  lower  aperture  of  tbe  cylinder;  and  there  is 
also  a  certain  length  of  wick  at  which  the  effect  of  the  lamp  is 
strongest.  If  the  wick  be  very  short,  the  flame,  though  white 
and  brilliant,  emits  a  disagreeable  and  pale  kind  of  light ;  and 
if  very  long,  the  upper*  part  becomes  brown,  and  smoke  is 
emitted. 

The  Ball  Cock,  or  Self-ngvlating  Lamp.  Tbe  principle  of 
this  lamp  is  lhat  of  tbe  ball-cock.  The  menner  in  which  it 
operates  will  be  immediately  understood  from  a  slight  consi- 
deration of  the  annexed  figure  of  it,  in  which  the  several  parts 
are  represented  in  the  aitoatioos  which  they  respectively 
assume  when  the  reservoir  is  empty.  Those  parts  only  are 
noticed  which  are  necessary  to  explain  the  manner  in  which 
tbe  lamp  regulates  itself. 

A  is  a  valve  at  the  bottom  of  the  reservoir,  lo  wbieb  is 
attached  an  upright  stem  O,  moveable  vertically  through  holes 
in  the  projecting  pieces  of  metal  nam.  To  this  is  attached  the 
ball,  an  air-tight  vessel  of  a  globular  form,  and  so  light  as  to 
float  in  oil.  (a  piece  of  varnished  cork 
might  be  substituted.)  A  bent  wire, 
moveable  about  as  a  centre,  hm  one 
of  its  ends  soldered  to  the  ball,  and 
the  other  is  in  'contact  with  tbe 
valve  A.  E  is  the  burner,  with  its 
socket,  wick,  &c.  A  lid  covers  the 
chamber  enclosing  the  ball  float,  and 
which  may  be  removed  when  neces- 
sary for  the  purpose  of  cleaning  the 
inside.  While  the  parts  of  tbe  tamp 
are  in  the  siloation  jost  described, 
let  oil  be  poured  into  the  reservoir. 
It    il    manifest,    tbat   It   will    Dow 

through  tbe  aperture  at  the  bottom 

into  the  chamber  containing  the  hollow  ball,  which  wiH  in 
consequence  float,  and  be  caused  to  ascend.  Hence  tbe  oppo- 
site extremity  of  the  bent  wire  will  descend,  and  the  valve  A 
will  follow  it  by  its  own  sjrayity,  closing  tbe  aperture,  and  pre. 
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venting  the  further  eOlnx  of  oil.  As,  however,  the  oil  is  gra- 
dually  consumed  in  the  burner,  it  ii  manifest  that  the  ball  will 
descend,  and  consequently  elevate  the  opposite  extremity  of 
the  wire,  together  with  the  valvo  A,  thus  producing  a  fresh 
efflux  of  oil,  until  the  whole  is  consumed.  This  lump  more- 
over  keeps  the  surface  of  the  oil  in  the  born cr  always  very 
newly  at  (lie.  same  distance  from  the  flame  ;  it  projects  no 
shadow  from  itself,  and  may  be  supplied  with  oil  while  burning. 

Jljftlrt-Fiuunaii*  Limp.  The  discovery  of  M.  Dobcreiucr 
of  the  remarkable  action  of  spungy  platinum  upon  hydrogen 
gas,  ha*  led  to  the  construction  of  an  elegant  tamp  for 
producing  instantaneous  light.  This  lamp  was,  we  believe, 
fifit  made  for  sain  bj  Mr.  Garden,  of  London;  but  it  has  since 
been  improved  foruttiy  Mr.  Adle,  optician.  In  Edinburgh.— [See 
Plate.  Milt-kilks  and  Lamps] 

The  form  given  to  the  lamp  by  Mr.  Garden,  is  shewn  in  the 
plate,  fig.  3,  where  A  IJ  is  a  glass  globe,  lilting  tightly  by  a 
ground  shoulder  into  the  neck  m  ji  ,  of  another  globe  or  vessel  C  D. 
The  globe  AH  terminate*  downwards  in  n  hollow  neck,  win  op, 
is,  the  lower  end  of  which  is  placed  a  small  cylinder  or rine  op. 
lolu  the  neck  of  Hie  vessel  C  1>  is  fitted  a  brass  piece  ate, 
through  which  the  gaa  continued  in  C  I)  can  escape  at  the 
pcinl  *,  by  turning  u  cock  d.  An  arm  tf  slides  through  h, 
aud  carries  in  a  brass  box  P  a  piece  of  spungy  platinum,  v.  hich 
can  be  brought  nearer  to  r,  or  removed  from  it,  by  sliding  the 
arm  e/terougb  A.  If  we  now  pour  diluted  sulphuric  acid  into 
the  vessel  A  B  by  the  mouth  at  3,  it  will  descend  through  the 
neck  saw,  compressing  the  air  in  C  1>,  if  the  cock  d  is  shot.  The 
diluted  acid  will  now  art  upon  the  ring  of  platinum,  op,  mid 
produce  hydrogen  gas,  which,  after  llic  common  air  in  O  I)  is 
K-t  oftV  will  gradually  fill  the  vessel  CD.  When  the  gu*  is 
this  collected  in  the  vessel  CO,  a  stream  of  it  may  at  any  lime 
be  discharged  through  the  aperture  C,  and  thrown  upon  the 
spongy  platinum  P,  when  it  will  produce  such  an  intense 
hast  as  to  make  the  platinum  red-hot,  and  thus  afford  an 
iua  tan  ton  cons  light.  In  Mr.  Garden's  lamp,  the  ring  of  zinc  op. 
Com  upon  a  piece  of  cork,  so  that  when  the  vessel  C  D  is 
hkki  with  gas,  Ibe  diluted  ncid  does  not  touch  the  zinc,  and 
consequently  no  more  hydrogen  gas  is  produced;  but  the 
moment  any  of  the  gas  is  let  off  at  e,  the  pressure  of  the  head 
of  luid  in  A  B  overcomes  the  elasticity  of  the  remaining  gas  in 
C  D,  and  the  diluted  acid  is  forued  up  to  the  zinc,  to  reproduce 
Um  wasted  hydrogen.  By  this  ingenious  contrivance,  the 
d luted  acid  is  pressed  up  against  the  zinc  when  more  hydrogen 
i-  wanted,  and  withdrawn  from  it  when  the  vessel  C  D  is  full. 
The  form  given  to  tlio  lamp  by  Mr.  Adie,  of  Etliuburgh,  is 
shewn  in  fig.  4,  where  the  different  parts  are  marked  by  the 
same  letters  aa  in  fig.  3.  In  this  construction,  a  eone  of  gl.iss. 
a,  farmed  on  the  bottom  of  the  vessel  A  B,  is  made  to  hold  the 
ring  of  zinc,  op,  which  remains  permanently  in  that  position. 

This  lamp  has  the  advantage  or  greater  stability,  and  is  less 
liable  than  the  other  to  be  deranged  by  an  accidental  cause. 
Professor  Cumming.  of  Cambridge,  who  constructed  one  of 
these  lamps  in  December  I  Nit,  found  it  ncressnry  to  cover  up 
the  plalina.  with  a  teat  lube,  or  a  cap,  after  every  experiment. 
With  platiua  fori  ^  of  an  inch  io  thickness,  and  kept  in  a  close 
tube,  he  produced  (he  same  effect ;  bat  when  the  thickness  of 
the  foil  waa  ^a.  it  was  necessary  to  raise  it  previously  to  a  red 
beat.  These  lamps,  besides  their  extreme  beauty  as  philoso- 
phical toys,  are  of  great  use  in  counting-houses,  as  well  as  in 
private  hoasea,  in  summer. 

Fick't  Cirri  Lamp.  To  those  who  are  In  the  habit  of  Uorii- 
i'ik  a  light  during  the  night,  Peck's  dial  lamp  may  prove  nn 
■  occptaule  companion.  Alt  are  two  vessels  made  of  tin, 
ahnejt  i*  inch  diameter, 
and  Iba  same  fa  depth, 
rusuniD testing  at  the  bol- 
l-ma by  at  small  tube.  In 
A  buna  a  Hotting  wick; 
in  B,  n  ties!  balanced  over 
a  rune-like  roe  I,  by  a  small 

*  right  banging  on  a  picro 
"I  hacsik:  thoroolshoeld 

•  .•ntain  ssveral  grooves, 
mhI  vary  in  diameter  from 
1  to  i  (neb.-   The  gradual 


burning  of  tho  oil  in  A,  will  ensue  tbe  float  B  to  fall,  thereby 
turning  the  rool,  which  being  affixed,  on  a  wire  eoinmnniontiojr, 
with  the  iqdei  through  the  dial,  will  point  out  the  hour  of  the 
night.  It  is  necessary  to  adjust  the  index  to  the  true  time 
when  the  lamp  is  lighted  :  and  some  little  attention  is  requi- 
site to  plajy-vnViJBIt  in  the  pri>[»'i  pninvv  on  the  root,  which 
in  '■  ;i-  a  rf;_ulnlor  to'ioiukcn  or  n.inid  tin:  i  J  nil  ng  of  the  oil. — 
Mr.h.May.  IftS. 
The  atfiV  l« 


'---';/  ■-•-  :'  j;;".  hovers 'atom  the  lower  parts  of  the 
^R,  '  mine,  anil  'extinguishes  their  lights;  and 
tbe  itiitoi.  uliich  is  sinply  hydrogen  gas, 
occupies  tbe  superior  spaces,  and  involves 
iniSl'til^brrfnTschief,  friiin  the  combustion 
produced  by  its  contact  with  the  flame  of 
the,  tuiaei*'  caudles. 

The  pArtsof  the  lamp  are,— A,  the  brass 
cistern.  » hi  '  contains  tho  oil,  pierced 
near  the  centre  with  a  vertical  narrow 
lube  E,  ncar)y  tilled  with  a  wiro  which  is 
recurved  atrose.  in  the  level  of  tho  burner, 
to  trim  the  wick.  l>v  noting  on  the  lower 
cad  of  the  wire,  with  the  fingers:  it  is 
called  the  safctv  trimmer.  II,  tho  rim  in 
Which  the  »ir.  jTL.ir  rover  is  fixed,  and 
which  n  IbutHii'B  M  tho  cistern  by  a 
!,  an  aperture  lor  suppliiug  oil,  fitted  with 
coik,  and  whirli  communicates  with  the  bottom  of 
by  a  tube ;  and  n  central  aperture  for  the  wick.  D, 
the  burner,  or  receptacle  for  the  wick,  over  which  is  fixed  the 
coil  of  platinum  wire,  F,  the  wire  gauze  cylinder,  which  should 
have  nut  less  than  025  apertures  to  the  square  inch.  G.  the 
second  lop,  |  of  an  inch  above  tbe  first,  surmounted  by  a  brass 
or  copper  plate,  to  which  the  rings  of  suspension  are  fried. 
I,  I,  I,  six  thick  vertical  wires,  joining  the  cistern  below  to  the 
lop  plate,  nod  serving  as  protecting  and  strengthening  pillars 
round  the  cage. 

Wben  the  wire  gauze  safety-lamp  is  lighted,  and  intr  doced 
into  an  atmosphere  gradually  mixed  with  lire-damp,  tbe  first 
effect  of  the  lire-damp  is  to  inorcazo  the  length  and  size  of  the 
flume.  When  the  iuDammable  gas  forms  as  much  as  1-V2lh  of 
the  volume  of  tho  air,  tbe  cylinder  becomes  filled  with  a  feeble 
blue  (lame,  but  Ibe  flame  or  the  wkk  appears  burning  brightly 
within  the  blue  flame,  and  the  light  of  the  wick  augments  tin 
the  lire-damp  increase*  to  (  or  V  when  it  is  lost  in  the  flame  of 
the  Ore-damp:  which  in  this  oaso  fills  the  cylinder  with  a  pretty 
strong  light.  As  long  ns  any  e.rpfWne  mixture  of  gas  exists  In 
contact  with  the  lamp,  so  long  it  will  give  light ;  and  when  it  Is 
extinguished,  which  happens  wben  the  foal  nir  constitutes  tis 
much  ns  1  of  the  volume  of  the  atmosphere,  the  air  is  nn  longer 
proper  fur  reapiratlon ;  for  though  animal  life  will  rnntitrue 
nbere  flume  is  extinguished,  yet  it  is  always  with  suffering. 
By  fixing  a  coil  of  platinum  wire  above  the  wick,  ignition  Will 
I'outinnc  in  tltc  metal  when  tho  lanipisitseir  extinguished;  and 
from  the  ignited  wire  the  wick  may  be  again  reAimllcd,  on 
guiug  into  a  loss  iullammahlu  atmosphere. 

Wherever  workmen,  however,  are  exposed  to  such  highly 
explosive  mixtures,  double  gauze  lamps  should  lie  used ;  on 
lamp  in  which  the  circulation  of  the  air  is  diminished  by  a  tin- 
plate  reflector  placed  in  tbe  inside ;  or  a  cylinder  of  glass; 
reselling  as  high  as  the  double  wire,  with  an  aperture  in  tbe 
iuside  i  or  slips  of  Muscovy  glnsa  may  he  plnrvd  within  the 
lump  ;  and,  iu  Ibis  way,  the  quantity  of  lire-damp  consumed, 
and  consequently  or  beat  produced,  may  he  diminished  to  any 
•■Vtent.  Sneh  lamps,  likewise,  may  he  more  easily  cleaned 
than  the  simple  wire-game  lamps;  tor  the  smoke  may  be 
wiiicd  olfiu  nn  instant  from  the  tin  piste  or  elnss. 

if  a  blower  or  strong  current  of  lire-dsmpism  beapproached, 
double  gauzo  lamps,  or  lamps  io  which  the  circulation  of  The 
air  is  interrupted  by  slips  of  oictal  or  t  lass,  should  be  used;  or 
If  ll.it  single  lamp  be  employed,  it  should  be  put  into  a  common 
horn  or  glass  lantern,  the  door  of  which  may  be  removed  or 
open.  Another  improvement  has  recently  been  made,  by  which. 
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it*  utility  will  be  greatly  increased.  It  constats  Id  attaching  a 
convex  lens  to  the  lower  part  of  the  wire  gauze,  which  enables 
the  miner  to  direct  a  strong  light  upon  any  particular  part  of 
the  mine. 

The  Rolling  Lamp,- -Is  easily  constructed:  A  B  we  will 
■oppose  is  a  machine  with  two  moveable  circles,  DE,  FR, 
within  it,  whose  common  centre  of  motion  and  gravity  is  at  K, 
where  their  axes  of  motion  cross  one  another.  If  tbe  lamp 
KG  is  made  pretty  heavy,  and  moveable  about  its  axis  II  1, 
and  whose  centre  of  gravity  below  K  Is  fitted  within  the 
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inner  ericle,  the  common  centre  of  gravity  of  the  whole  ma 
chine  will  fall  below  K.  and  by  reason  of  the  pivots  A,  B,  I), 
E,  H,  I,  will  be  always  at  liberty  to  descend  ;  hence,  though 
tbe  whole  machine  be  rolled  along  the  table,  or  moved  in  any 
manner,  the  flame  will  always  he  uppermost,  and  the  oil  cannot 
be  spilled.  The  lamp  may  be  a  handsome  brass  or  gilded  ball, 
and  the  whole  effect  would  be  delightful. 

The  Syphon  Lam?,  an  original  invention,  the  description  of 
which  appeared  some  time  ago  in  the  London  Mechanic's 
Register.  A  is  a  bottle  containing  oil.  B  a  syphon,  one  end 
of  which  nearly  touches  the  bottom  of  the  bottle  ;  and  which  end 
mu.it  be  half  an  inch  farther  from  the  parallel  line  £,  than  the 
end  D  is  from  the  same  line.  By  sacking  out  the  air  at  D,  tbe  oil 
wilt  fallow  it  copiously ;  but  by  drawing  up  the  syphon  (which, 
by  a  spring,  introduced  into  the  neck  of  the  bottle,  is  made 
to  remain  at  any  height,)  till  the  end  C  is  only  a  quarter  of  an 
inch  in  the  oil.  the  end  D  will  be  empty  a  quarter  of  an  inch 
down-,  into  which  put  a  piece  of  cotton,  fitting  rather  tightly, 
and  after  cutting  it  off  flat,  at  rather  more  than  the  eighth  of  an 
inch  from  tbe  tube,  push  down  the  syphon,  ignite  tbe  cotton, 
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and  this  syphon  lamp  will  give  ■  light  of  a  very  superior  clear- 
ness ;  which  is  to  be  altribuied  to  the  prating  supply  of  oil  at 
the  bottom  of  the  cotton.  Moreover,  it  is  a  very  economical 
lamp.  The  bottle  and  the  piece  of  tnbe,  which  any  one  can 
bend  into  a  syphon,  cost  next  to  nothing ;  and  the  superior 
brilliancy  of  the  flame  render*  it  unnecessary  that  it  should  be 
half  the  usual  size,  and  consequently  a  little  more  than  half 
the  u'oal  quantity  of  oil  is  consumed. 


LAMPiEDlAS,  a  term  sometimes  applied  to  denote  a 
bearded  comet. 

LAMPBLACK.  The  finest  lamp  black  is  produced  by  col- 
lecting the  smoke  from  a  lamp  with  a  long  wick,  which  supplies 
more  oil  than  can  be  perfectly  consumed ;  or  by  suffering  the 
flame  to  play  against  a  metalline  cover,  which  impedes  the 
combustion,  not  only  by  conducting  off  part  of  the  heat,  but  by 
obstructing  the  current  of  air.  Lampblack,  however,  is  pre- 
pared in  a  much  cheaper  way,  for  the  demands  of  trade.  The 
dregs  which  remain  after  the  eliquation  of  pilch,  or  else  small 
pieces  of  Br  wood,  are  burned  in  furnaces  of  a  peculiar  con- 
struction, the  smoke  of  which  is  made  to  pass  through  a  long 
horizontal  flue,  terminating  in  a  close-boarded  chamber.  Tbe 
roof  of  this  chamber  is  made  of  coarse  cloth,  through  which  tbe 
current  of  air  escapes,  while  the  soot  remains  behind. 

LAMPYRIS,  in  Natural  History,  Fire  Fly,  a  genus  ofinsects 
of  the  order  of  coleoptcra.  There  arc  nearly  sixty  species.  Tho 
commoo  glow  worm  is  seen  during  tbe  summer  months,  on  dry 
banks  about  woods  and  pastures,  exhibiting,  as  soon  as  it  is 
dnsk,  vivid  and  phosphoric  splendour  in  form  of  a  round  spot,  • 
of  considerable  size.  The  animal  itself,  which  is  the  female 
insect,  measures  about  three-quarters  of  an  inch  in  length,  and 
is  of  a  dull  earthy-brown  colour  on  the  upper  parts,  and 
beneath  more  or  less  tinged  with  rose-colour,  with  the  two  or 
three  last  joints  on  the  body  of  a  palo  or  whitish  sulphur 
colour.  It  is  from  these  parts  that  the  phosphoric  light  pro- 
ceeds. The  male  is  smaller  tban  the  female,  and  is  provided 
with  wings  and  wing-sheaths :  it  is  not  determined  whether  it 
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flakes  of  while  oxide,  « 
combustion  of  zinc. 

LANCE,  a  spear,  or  offensive  weapon,  borne  by  the  ancient 
Cavaliers,  in  the  form  of  a  half  pike.  The  lance  consists  of 
three  parts  ;  the  shaft,  the  wings,  and  the  dart.  It  is  among 
the  oldest  weapons  recorded  in  history.  The  invention  of  gun- 
powder  has  rendered  this  instrument  of  destruction  less  im- 
portant than  it  was  in  ancient  times. 

LANCET,  a  cbirurgical  instrument,  sharp-pointed  and  (pro- 
edged,  chiefly  used  to  open  veins  in  the  operation  of  phlebotomy, 
or  bleeding;  also  for  laying  open  abscesses,  tumours,  &c 

LAND,  as  applied  to  tbe  earth  generally.  The  constituent 
parts  nf  the  earth  are  two,  the  land  and  water.  Tbe  partt  of 
the  land  are  continents,  islands,  peninsulas,  isthmuses,  pro- 
montories, capes,  coasts,  mountains,  be.  This  land  is  divided 
into  two  great  continents,  (besides  the  islands,)  viz.  the  taitem 
and  western  continent-  The  eastern  is  subdivided  into  tbre* 
parts,  viz.  Europe,  on  the  north-west;  Asia,  on  the  north-east ; 
and  Africa  (which  is  joined  to  Asia  by  the  isthmus  of  Suei,  60 
miles  over)  on  the  south.  The  western  continent  consists  of 
North  and  South  America,  joined  by  the  isthmus  of  Darien,  00 
or  70  miles  broad.  A  Continent  is  a  large  portion  of  land,  con- 
taining several  countries  ot  kingdoms,  withont  any  entire  aena. 
ration  of  its  parts  by  water,  as  Europe.  An  Ittand  is  a  smaller 
part  of  land,  quite  surrounded  by  water,  as  Great  Britain.  A 
Peniruuta  is  a  tract  of  land  every  where  sarronnded  by  water, 
except  at  one  narrow  neck,  by  which  it  joins  the  neighbouring 
continent ;  as  the  Morea  in  Greece ;  and  tbat  neck  of  land 
which  so  joins  it,  is  called  an  Iithnuu:  as  the  istbmus  of  Suez, 
which  joins  Africa  to  Asia ;  and  the  isthmus  of  Darien,  which 
joins  North  and  SoDth  America.  A  Promontory  is  a  hill,  or 
point  of  land,  stretching  itself  into  the  sea,  the  end  of  which  is 
called  a  Cape ;  as  the  Cape  of  Good  Hope.  A  Court  or  Shore  is 
that  part  of  a  country  which  borders  on  the  sea-side.  Moun- 
tains, valleys,  woods,  deserts,  plains,  &c.  need  no  description. 

Land  Mearuring. — Land  is  commonly  measured  by  means 
of  the  chain  and  its  accompaniments.  Tbe  Scotch  chain  is 
24  Scotch  ells,  or  74*138  English  feet  in  length,  each  link  being 
8-80656  inches  ;  and  the  English  chain  is  22  yards,  or  66  feet 
in  length,  each  link  being  702  inches.  The  chain  should  be 
accompanied  with 

1st.  Ten  small  iron  arrows,  from  12  to  20  inches  In  length, 
for  sticking  into  the  ground  at  the  end  of  every  chain's  length , 
each  arrow  having  a  piece  of  red  cloth  fastened  to  its  head, 
that  it  may  be  the  more  easily  observed.  2.  Three  or  four 
picket  staves,  from  6  to  10  feet  in  length,  and  shod  with  iron, 
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for  slicking  into  the  ground  at  corners,  &c.  to  direct  the  sight ; 
each  staff  having  a  red  or  white  flag  at  its  top,  that  it  may  be 
seen  when  placed  at  a  distance.  3.  A  tape,  (such  as  is  used 
by  artificers  for  measuring  their  work,)  divided  into  links 
instead  of  feet,  for  measuring  offsets,  or  short  distances,  be- 
tween the  chain-line  and  the  boundary  of  the  field.  4.  A  gross 
staff,  for  setting  off  the  offsets  at  right  angles  to  the  chain  line. 
The  cross  staff  may  be  constructed  thus :  Take  a  thick  circular 
board  of  well-seasoned  hard  wood,  about  4  inches  in  diameter, 
on  which  draw  two  straight  lines  cutting  each  other  at  right 
angles;  saw  these  lines  across  about  half  an  inch  deep,  and 
one-sixteenth  of  an  inch  wide.  To  this  board,  by  means  of  a 
socket,  fasten  a  staff  shod  with  iron  for  sticking  into  the  ground. 

The  dimensions  of  any  piece  of  ground  may  be  accurately 
ascertained  by  these  instruments ;  but  for  greater  ease  and 
despatch,  surveyors  generally  employ  some  instrument  for 
observing  angles.  For  that  purpose,  the  most  proper  instru- 
ment is  a  theodolite,  furnished  with  two  achromatic  telescopes, 
the  different  adjustments  and  rack-work  motions,  parallel 
*  plates,  compass,  level,  Sic. 

The  plane  table  also  is  often  of  great  use  in  land  measuring, 
as  it  affords  the  means  of  plotting  on  the  spot,  the  ground  as  it 
is  measured,  and  of  detecting  any  errors  which  may  be  com- 
mitted in  the  work. 

Problem  1. — To  measure  a  horizontal  angle  (at  B  A  C,  fig.  \,) 
by  means  of  the  chain,— Rule.  Measure  any  distance,  as  100  links 
from   A  to  B,  and  there  /r,„  \m 

stick  an  arrow  into  the 
ground  ;  measure  the  same 
distance  from  A  to  C,  and 
there  also  place  an  arrow  ; 
then  measure  the  distance 
from  B  to  C  ;  thus  will  the 
three  sides  of  the  isosceles 
triangle  B  A  C  be  known  ; 
whence  the  angle  A  may 
be  found  thus:— Draw  the  perpendicular  Aa%  and  the  point  x 
will  be  in  the  middle  of  B  C.  Then,  A  B  :  B  x  :  :  rad  : 
8 B  Ac;  or  if  Bx  be  reduced  to  1000  parts  of  AB,  it  will 
be  ss  the  natural  sine  of  B  A  x,  which  being  doubled,  will  give 
B  AC,  the  angle  required. 

Exempt*.— Let  A  B  or  A C  be  1  chain,  and  B C  76-7  links, 
what  is  the  angle  B  A  C  ? 

T67  -i-  2  =  -3835  =  Nat.  sine  of  229  33',  which  being 
doubled  is  =  46°  •fl'.  =  B  A  C.    Answer. 

Problem  X—To  measure  a  triangular  field,  (as  ABC,  fig.  2.) 
Rale.  Measure  the  three 
sides  with  the  chain ;  or 
measure  the  base  A  B  and 
the  perpendicular  D  C ;  or 
measure  any  two  sides  and 
the  included  angle ;  or  mea- 
sure one  side,  and  the  two 
adjacent  angles:  by  adopt- 
ing any  of  these  methods, 
sufficient  data  will  be  obtained  for  constructing  the  figure,  and 
ascertaining  its  content. 

ExmmvU.—Wbzt  h  the  area  of  a  triangular  field,  the  three 
sides  of  which  are  806  links,  400  links,  an.d  810  links  ? 


<* 


Operation, 
810)198  =:  2-2966662 
8001202  =  2  3053524 
400  J  608  =  2*7838036 


=  2-0034605 


A.     R. 

1-66563  =12 

4 


P. 
10 


B. 

18  Ans. 


2)10-3883807 
=  5-1946903 


2-26252 
40 

10*5008 
36 

180288 


The  distances  are  always  expressed  in  links, 

not  in  chains  and  decimals ;  the  content  therefore  is  found 
links ;  from  the  right  of  which,  five  figures  being  ca 


off  for  decimals,  the  rest- will  be  acres,  and  the  decimal  being 
valued,  will  give  the  roods,  falls,  &c. 

2.  The  method  of  measuring  lines  with  the  chain  is  as  fol- 
lows :— A  picket  staff  being  stuck  into  the  ground  in  the  direc- 
tion of  the  line  to  be  measured,  (if  there  do  not  appear  some 
mark  naturally  in  that  direction,)  the  assistant  takes  the  end  of 
the  chain  in  one  hand,  and  the  ten  arrows  in  the  other,  and 
proceeds  forward  towards  the  staff,  the  master  measurer,  or 
hiudermost  chainman,  who  has  the  other  end  of  the  chain  in  his 
hand,  standing  at  the  beginning  of  the  line.  When  the  assistant 
has  gone  to  the  end  of  the  chain's  length,  he  is  directed  in  his 
position  by  the  follower  waving  his  hand  to  the  right  or  left, 
till  the  follower  see  him  exactly  in  a  line  with  the  mark  to  be 
measured  to ;  there  both  of  them  stretching  the  chain  straight 
on  the  ground,  the  leader  sticks  an  arrow  into  the  ground  at 
the  end  of  it,  as  a  mark  for  the  follower  to  come  up  to,  and 
advances  forward  another  chain,  being  directed  in  his  position 
as  before ;  the  chain  being  then  stretched,  he  sticks  down  an 
arrow  at  the  end  of  it,  and  the  follower  takes  up  his  arrow. 
They  then  advance  in  the  same  manner  another  chain's  length  ; 
and  thus  they  proceed  till  all  the  ten  arrows  are  in  the  hands 
of  the  follower,  and  the  leader  without  an  arrow  is  arrived  at 
the  end  of  the  eleventh  chain's  length.  The  ten  arrows  are 
then  conveyed  to  the  leader,  who  puts  down  one  of  them  at  the 
end  of  his  chain,  and  advances  with  the  chain  as  before.  Thus 
the  arrows  are  changed  from  the  one  to  the  other  at  every  ten 
chains  length  ;  by  this  means  the  length  of  the  line  is  easily 
ascertained :  thus,  if  the  arrows  have  been  twice  changed,  and 
the  follower  hold  four  arrows,  and  the  end  of  the  line  cut  off 
37  links  more,  the  whole  length  of  the  line  is  2437  links. 

3*  The  method  of  raising  perpendiculars  on  the  ground  by 
means  of  the  cross  staff  is  as  follows : — When  in  measuring 
along  A  B  (fig.  2,)  you  come  to  about  D,  where  you  judge  the 
perpendicular  will  stand,  plant  the  cross  staff  there,  and  look 
through  one  of  the  slits  in  the  direction  of  the  chain  line ;  then, 
if  on  looking  through  the  other  slit,  it  points  directly  to  C,  the 
place  of  D  is  right ;  if  not,  move  the  instrument  towards  B  or 
A,  till  it  do  so ;  thus  the  point  D  may  be  accurately  found. 
4.  The  method  of  measuring  horizontal  angles  by  the  cross 
fig,  3,  staff  is  as  follows : — Sop- 

pose    the    obtuse     angle, 
BArf,  (fig.    3,)   were   re- 
quired.    Plant  the  cross 
b\-\a  I        staff  at  A,  and  look  through 

one  of  the  slits  in  the  di- 
rection of  Bf  then  look 
through  the  other  slit,  hav- 
ing previously  sent  an  as- 

A^ ,«  sistant      forward     a    few 

chains  with  a  pole  to  be 
stuck  into  the  ground  at  a ;  measure  A  a,  then  remove  the  cross 
staff  to  a,  placing  a  pole  in  its  stead  at  A.  Look  through  one 
of  the  slits  to  the  pole  at  A,  and  then  through  the  other  slit 
to  6,  and  measure  a  b.  Then  A  a  :  ab  :  :  Rad  :  T,  a  A  6,  which 
being  added  to  90°  gives  BArf,  the  angle  required.  Again, 
let  the  acute  angle  A  (fig.  2.)  be  required.  Plant  the  cross  staff 
at  any  convenient  point  in  A  B  as  D,  and  measure  A  D  ;  look 
through  one  of  the  slits  in  the  direction  of  A,  then  look  through 
the  other  slit,  and  make  a  pole  be  placed  at  C,  where  the  per- 
pendicular meets  A  C  ;  measure  D  C.  Then  A  D  :  D  C  :  : 
Rad  :  TA,  the  angle  required. 

Problem  3. — To  measure  a  four-tided  field,  (fig.  4.) — Rule. 

Measure  the  sides  and  a  diagonal ; 
or  measure  a  diagonal  and  the  two 
perpendiculars ;  or  measure  the 
sid^s  and  one  of  the  angles ;  or 
measure  the  diagonals  and  the 
angle  of  intersection  ;  or  measure  a 
diagonal  as  A  C,  and  the  angles 
V...  CAB,  CAD,  A  C  B,  A  C  D  ;  or 
measure  the  distance  of  a  point 
within  the  field  from  each  of  its 
corners,  and  the  angles  at  that  point  subtended  by  the  sides  of 
the  field  :  any  of  these  methods  will  afford  sufficient  data  for 
planning  the  field,  and  determining  its  area. 


Fig,    4. 
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Example.— If  AB  =  598l  BC  =  439,  C  D  =  657,  J* A  =  320, 
and  A  C  =  779  links,  what  is  the  area  of  the  field  ABCD? 

Operation  1. — To  find  the  area 

„„  o/ABC.  2.  To  find  the  area  of ACD. 


V.  439 •> 469  =  2-6711728 
,  Mi6G8>3I0  =  2*4913617 
.  ,i  7793129  =  21106897 


779  >  99  =  1-9956352 
057  }  221  =  2-3443923 
3203558  =  27466342 


T 


3)1816 
.908 


=  2*9580858 


2)1756 
878 


=  2*9434945 


2)10  0301562 
103532  =  60160781 


2)102312100 
130498  =  51156050 

Area  of  ABC    =  130498 
Area  of  ACT)    =  103532 

Area  of  ABCD  =  2*34030 

Problem  4. — To  measure  offsets,  (fig.  5.) — Rale.    Let  A,  b,  c, 
d,  e,f  B,  be  a  boundary  of  a  field,  and  A  B  the  chain  line,  and 

Fig.  6. 


A. 

2 


R. 
1 


F. 

14  Ans. 


9  +  ch) 
I  +  di) 


the  area  of  the  space  between  them  required.  In  measuring 
along  AB,  observe  when  you  are  directly  opposite  to  the 
several  bends  in  the  boundary  line,  as  at  g,  h,  i,  &c.  and  mea- 
sure the  perpendicular  offsets  gb,  he,  id,  &c.  with  a  tape; 
then  calculate  the  area  of  each  triangle,  or  trapezoid,  into 
which  the  space  is  divided,  separately,  and  their  sum  will  be 
the  whole  area. 

Note.  When  the  boundary  is  curvilinear,  its  area  m**y  be 
found  by  the  method  of  equidistant  ordinates,  as  given  in  the 
next  problem. 

Example.— Given  \g  =  120  links,  £6  =  62,  A  A  ==  220, 
he  =z  4D,  A«  =  280,  id  =  50,  A h  =  364,  e k  =  38,  A/  =  478, 
If  =z  82,  and  AB  =  576 ;  what  is  the  area  of  the  space 
AbcdefBAt 

120  x  62  =     7440 

:  100  X  102  =  10200 

:     60  X  90  =     5400 

:     84  x  88  =     7392 

114  X  120  =  13680 

:    98  X  82  =     8036 

2)62148 

A.     R.     F.     E. 

•26074  =01     1  25. 

Problem  5.-*-~To  find  the  area  of  any  curvilinear  field,  by  means 
of  equidistant  ordinates. — Rule.  If  a  right  line  AN  (fig.  6,)  be 
divided  into  any  even 
number  of  equal  parts, 
as  AC,  C£,  JBG,  &c. 
and  if  from  the  pointsof 
division  perpendicular 
ordinates,  as  AB,  CD, 
EF,  &c.  be  erected; 
also  if  A  denote  the 
sum  of  the  first  and 
last  ordinates,  B  the 
sum  of  the  even  ordi« 
nates,  vix*  the  second,  fourth,  sixth,  &e.  C,  the  sum  of  all  the 
rest,  viz.  of  the  odd  ordinates,  wanting  the  first  and  last,  and 
D  the  common  distance  of  the  ordinates ;  then  will  (A  +  4  B 
+  2C)  x  {  D  =  the  area  ABO  N  nearly. 

Example. ^^The  lengths  of  five  equidistant  ordinates  of  an 
area  are  10, 11, 14, 16, 16,  and  the  length  of  the  whole  base  20; 
what  is  the  area? 


Fig.  7. 


Here  A  =  10  +  16  =  26,  B  =  11  +  16  =  27,  C  =  14,  and 
D  =  6. 

Now  (A  +  4  B  +  2C)  X  i  D  =  (26  +  108  +  28)  X  |  = 
270.    Answer. 

Nate.  In  this  example  we  have  multiplied  the  sum  of  the 
ordinates  by  5,  and  divided  the  product  by  3,  because  there 
are  in  all /foe  ordinates,  and  the  formula  compounds  them  into 

3  terms  A,  B,  C.  Were  there  20  ordinates  there  would  be 
12  terms,  and  we  should  then  have  ft  D  as  our  multiplier.  In 
the  question  before  us,  26+  108  +  28  =  156, -which  multiplied 
by  5  =  780;  and  this  divided  by  3  is  270,  the  answer  as  before. 

Problem  6. — To  reduce  spaces  consisting  of  several  trapezoids, 
or  triangles,  to  one  triangle  of  the  same  area,  by  the  parallel  ruler. 
— Rule.    At  A  (fig.  7,)  draw  an  indefinite  line  a  A  a;  lay  a 

parallel  ruler  from  A 
to  c,  the  3d  point, 
move  the  upper  part 
of  the  ruler  to  b,  and 
mark  where  it  cuts 
'i'"p""$  «  A «,  as  at  1 ;— from  I 
lay  the  ruler  to  d,  bring 
its  lower  edge  down  to  c,  and  mark  where  it  cuts  a  A  a  at  2 ; — 
from  2,  lay  the  ruler  to  e,  and  move  the  upper  edge  to  d,  and 
mark  where  it  cats  a  A  a  at  3 ;— from  3,  lay  the  ruler  to/,  and 
bring  the  lower  edge  down  to  e,  and  mark  where  it  cuts  a  A  a  at 

4  ; — from  4,  lay  the  ruler  to  B,  and  raise  the  upper  edge  tof, 
and  mark  where  it  cuts  a  A  a  at  5.  From  5  draw  the  line  5  B ; 
then  will  the  triangle  A  B  5  be  equal  in  area  to  the  sum  of  the 
two  triangles  and  four  trapezoids  in  the  given  space. 

Examples. — 1.  Reduce  the  space  of  which  fig.  7  is  a  sketch, 
to  a  triangle  of  equal  area,  supposing  the  measures  to  be  stated 
in  the  first  exercise  to  problem  4- 

2.  Reduce  the  space  of  which  fig.  8  is  a  sketch,  to  a  triangle 

Fig.  8. 


of  the  same  area,  the  measures  being  as  follows :  At  =  68, 
ib  31,  A*  118,  he  =  15,  Al  =  146,  /<*=  40,  Aro  = 
181,  tn  e  =  24,  An  =  245,  n/=  62,  A  o  =  340,  oy=  24,  Ap  = 
358,  p  h  =  44,  and  A  B  =  418. 

Problem  6. — To  measure  any  field. — Case  1.  When  the  mea- 
sures can  be  taken  within  the  fiefd.—-B.Q\e.  Walk  over  the  ground, 
and  consider  how  it  may  be  best  laid  out  into  triangles,  trapezoids, 
&c.  and  what  lines  are  most  suitable  to  the  purpose  of  accurate 
measurement,  and  will  occasion  least  trouble  in  walking  for- 
ward and  backward.  Draw  an  eye-sketch  of  the  ground  in 
your  field  book,  measure  all  the  necessary  lines,  and  note  them 
down  beside  the  corresponding  parts  in  the  sketch ;  then  calcu- 
late the  content  of  each  part  separately  in  square  links,  and 
their  sum  reduced  to  acres,  &c.  will  be  the  content  of  the  field. 

Case  2.  When  the  ground  is  covered  with  wood,  water,  $r*  so 
that  the  necessary  internal  lines  cannot  be  taken. — Rule.  Measure 
a  trapezium  surrounding  the  field,  so  that  the  lines  measured 
may  make  one  or  more  right  angles  with  each  other,  and  mea- 
sure perpendiculars  from  those  lines  to  all  the  angular  points 

of  the  field.  Tbos  a  true  plan  of 
the  field  may  be  constructed, 
from  which  the  content  may  be 
found,  either  by  deducting  the 
areas  of  the  small  parts  without 
the  field,  from  the  general  con- 
tent of  the  outer  trapezium,  or  by 
equalizing  tbe  sides  of  the  figure, 
by  the  parallel  ruler,  by  prob- 
lem 5. 

Example. — Find  the  content  of 
the  field,  of  which  fig.  0  is  a 
sketch,  from  the  measures  mark- 
ed on  the  sketch. 
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1112)399  =  2-6301997 
900  S 551  =  2-7411516 
8903561  =  2*7489629 


2)2902 
1541 


=:  3  1616674 


2)11*1819816 
389933  =  5*5909908 


1112)355  =  2-5502*284 
944>523  =  2  7185H7 
878  7  589  =  2-7701153 


2 ) 2934 
1467 


=  3  1664301 


878  X 
200  X 
400  X 
300  X 


123  =  1079G4 


132  = 

222  = 

90  = 


264U0 

88800 
27000 


2)11-2052755 
400532  =  5*6026377 

Area  of  1st  triangle  =  389933 
Area  of  2d  triangle  =400532 
Area  of  offsets  =  125097 

Area  of  the  field      =  9*  15562 
2)250194 

Offsets =  125997 

9*15562  acres  =:  9  acres  24  falls.    Ant. 

Remark.  Land  measurers,  for  the  sake  of  expedition,  often 
Measure  in  the  field  such  lines  only  as  will  enable  them  to  draw 
•  geometrical  plot  of  it;  and  having  plotted  it,  they  divide  the 
plot  into  triangles,  &c.  the  bases  and  perpendiculars  of  which 
they  determine  by  the  scale,  and  thence  compute  the  content. 

Problem  7.— To  measure  several  fields  lying  contiguously  to  one 
amotker. — Rale.  When  only  a  few  fields  are  to  be  measured,  the 
lines  may  be  taken  in  each  field  as  directed  in  problem  6 ;  but 
when  many  contiguous  fields  are  to  be  measured  and  planned, 
ft  will  be  more  accurate  and  expeditious  to  proceed  as  follows: 

Select  two  convenient  stations,  as  far  distant  from  each  other 
may  be,  and  from  which  as  much  as  possible  of  the  ground 

Fig.  10. 


to  to  maaiued  but  to  seen ;— measure  with  great  care  the 
dbUac*  (between  these  stations  as  the  principal  base,  noting 
67* 


every  heOge  or  other  remarkable  object  as  yon  pass  it,  and 
measuring  short  perpendicular  lines  to  the  bends  of  such 
hedges,  &c.  as  are  near  at  hand.  From  the  ends  of  this  base, 
or  from  any  convenient  points  in  it,  measure  other  lines  to  some 
remarkable  object  situate  towards  the  sides  of  the  ground, 
noting  as  before  every  object  as  you  pass  it.  These  lines,  when 
laid  down  by  intersections,  will  form  one  or  more  large  triangles 
on  the  ground,  on  the  sides  of  which  other  smaller  triangles 
and  trapezoids  may  be  formed,  till  yon  have  sufficient  data  for 
plotting  and  ascertaining  the  area  of  the  several  fields  of  which 
the  ground  consists. 

Remark,  When  a  field  book  is  used,  it  may  be  divided  into 
three  columns.  In  the  middle  column  may  be  set  down  the 
angular  observations,  and  the  distances  on  the  chain  line  at 
which  any  offset  or  remark  is  made,  and  also  the  whole  distance 
from  station  to  station;  in  the  side  columns  maybe  entered 
the  offsets  and  remarks  made  on  the  right  and  left  hand  respec- 
tively, and  sketches  made  of  boundaries,  &o. ;  and  it  will  be 
best  to  begin  at  the  bottom  of  the  page,  and  write  upwards. 

Example.— Let  the  farm,  of  which  fig.  10  is  a  sketch,  be 
planned,  and  the  content  of  each  field  found  from  the  measures 
stated  in  the  field  book  in  the  next  page. 

Problem  8. — To  measure  and  plot  hilly  ground. — Rule.  In 
order  to  ascertain  the  true  content  of  a  piece  of  billy  ground, 
the  whole  surface  must  be  measured,  as  in  the  case  of  level 
ground ;  but  in  plotting  hilly  ground,  the  area  of  the  base  only 
must  be  taken.  The  length  of  the  base  line  of  a  hill  is  found 
thus  : — As  radius  is  to  cosine  of  the  angle  of  aoclivity  or  decli- 
vity, so  is  the  surface  line  ascending  or  descending  the  bill  to 
the  base  or  plotting  line. 

Example. — The  surface  line  measured  up  a  hill  is  500  links, 
and  the  angle  of  acclivity  15°  10* ;  what  is  the  base  or  plotting 
line  ?— Answer.    Had  :  Cos.  15°  10* : :  500  :  482-58  links. 

Remark.  It  is  a  very  common  practice  among  land  measurers 
to  give  for  the  true  content  of  hilly  ground  the  area  of  the 
horizontal  plane,  instead  of  the  real  area  of  the  surface.  In 
defence  of  which  practice  it  is  usually  alleged,  that  "  since 
plants  shoot  up  vertically,  the  vegetable  produce  of  a  swelling 
eminence  can  never  exceed  what  would  have  grown  from  its 
levelled  base."  But  whether  this  be  true  to  the  extent  here 
asserted  or  not,  is  a  point  for  the  land  valuator  to  determine. 
It  belongs  not  to  the  province  of  the  land  measurer;  bis  duty 
obviously  is,  to  ascertain  the  true  area  of  the  surface,  and  to 
leave  the  consideration  of  the  value  of  the  ground,  and  of  its 
capacity  for  producing,  to  those  whom  it  may  concern. 

Remarks  on  the  Field  Book.— I.  The  farm,  of  which  the  fol- 
lowing is  a  field  book,  was  measured  as  follows :—  The  survey 
was  begun  at  A,  poles  being  placed,  in  a  straight  line,  at  A,  B, 
C,  D;  the  distances  between  these  points  were  measured  ;  then 
pits  being  dug  with  a  spade  in  the  places  where  the  poles  at  A 
and  B  were  fixed,  (which  should  always  be  done  at  every  point 
where  a  pole  is  placed,)  these  poles  were  removed  from  A  and 
B,  and  placed  at  £  and  F,  in  a  straight  line  with  the  poles  at 
C  and  D,  and  the  measurement  continued  to  F.  The  poles 
were  then  removed  from  C  and  D,  and  placed  at  G  and  H,  in  a 
straight  line  with  the  poles  at  £  and  F,  and  the  measurement 
continued  to  H.  Then  the  poles  at  £  and  F  were  placed  at 
I  and  K,  and  the  measurement  continued  to  K,  the  end  of  the 
line.  Poles  were  then  placed  at  L  and  M,  and  the  distance 
KM  measured.  In  like  manner,  poles  being  placed  at  M,  N, 
O,  P,  Sec  in  a  straight  line,  the  distance  M  A  was  measured. 
Poles  were  then  placed  at  A,  T,  U,  V,  and  the  line  A  V  mea- 
sured. Poles  were  then  placed  at  W,  X,  Y,  &c.  and  the  lino 
VF  measured.  In  like  manner  were  the  other  lines  marked  in 
the  sketch  measured. 

2.  In  planning  this  survey,  the  learner  should  first  lay  down 
by  the  scale  and  compasses,  the  large  triangle  A  K  M,  and  then 
the  triangle  A  F  V,  drawing  the  lines  with  a  sharp-pointed 
black  lead  pencil ;— he  should  next  mark  off  the  several  dis- 
tances AB,  AC,  AD,  &c.  writing  the  mark  O  where  each  pole 
was  placed ; — be  should  next  measure  the  offsets  to  the  angles, 
&c.  and  where  the  hedges  were  crossed  ; — he  should  then  draw 
the  fences,  house,  planting,  &c. ;  and  when  the  whole  is  laid 
down,  it  should  be  carefully  inked  in,  and  the  black  lead  Hues 
rubbed  out  with  Indian  rubber, 
7B 
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Offsets  and  Remarks  on 
tbe  Left. 


Closes  at  F 
Crosses 
Crosses 
Crosses 

Crosses 


Cor,  of  planting  15 
Cor.  of  planting  15 
Cor.  of  planting  15 


Closes  at  A 
Enters  on  road 


Touches 

Crosses  hedge 

Crosses  hedge 
Boundary  80 
Boundary  20 


Turns  to  left 


Crosses 
Crosses 


Crosses 


Crosses 


Corner  of  hedge  430 
Leaves  road 
Breadth  of  20 
B 


Breadth  of  20 


Distance. 


44G0 
3450 
34-20 
3401) 
2000 
1U00 
I860 
1800 
1700 
15 
V 


2620 

1535 

1000 

A 


6540 
6380 
5525 
5520 
5310 
5100 
5030 
4600 
4190 
4100 
3120 
3100 
3080 
2430 
2070 
1000 
M 


3000 

1600 

K 


7090 
6160 
6090 
6050 
5030 
4850 
4820 
4800 
3720 
3680 
3630 
3500 
2150 
2020 
2000 

130 

A 


Offsets  and  Remarks  on 
Ibe  Right. 


z 

Hedge 

Y 

Hedge 

X 

Hedge 

60  W.  river 

10  River 

Hedge 

15  to  River 


15 
15 
15 
Road 


End  of  tlit  line 

0  Tovches  fence 
200  Corner  offence 
270  Fence 
270  Fence 
120  Boundary  fence 
180  R  Crosses  fence 
200  Boundary 
0  Boundary 

Q 

150  Boundary 
Boundary 

N 


}A  End  of  the  line 

L  J 


K  End  of  the  line 
110  I  to  river 
Road 
Hedge 

6 

Hedge 

F 

E 

Hedge 

D 

Crosses  hedge 
20  Road 

20  Corner  of  planting 
20  Road 


Survey  begins  here. 


Offsets  and  Remarks  on 
the  Left. 


House 


S 


From  S 

FromT 

300 


From  V 
From  V 

From  e 

FromB 
From  B 
From  e 
From  e 
From  B 

Closes 


From 


From 


Front 


FromC 
FromQ 

From  P 
From  h 

From  O 
FromC 

JVomN 
From  L 

From  C 
FromK 

From  e 
From  b 
From  H 
FromH 

Closes  at  H 


From 
FromQ 


Distance. 


200 
30 


480 

680 

280 

T 


1510 
1170 
2200 


1200 
1000 
1300 
550 
2150 


860 
780 
300 

d 
870 
600 
340 

X 


1170 
600 
410 
300 
140 
Z 


860 
1730 


1030 
1590 


1240 
1820 


1440 
1700 


900 
1800 

1160 

830 

1170 

1700 


1080 

900 

540 

280 

a 


670 
Continued 


Offsets  and  Remarks  on 
tbe  Rigbt. 


Length 
Breadth 

toV 

to  S 


to  Corner  of  planting 
toY 

<of 

to  Comer  of  planting 

'of 
to  C 
to  e 

atY 

120  River 
100  River 

d 

60  River 

50  River 

to  d 


290  River 
180  River 
100  River 
110  River 
to  a 


to  R 
toC 

to  g 
toP 

tob 
toO 

to  C 
foN 

to  L 
to  C 

to  b 
toG 
to  e 
to  b 

130  River 
70  Riper 
80  River 
100  River 

to  a 


'  Op  the  Dividing  of  Land.— Land  measurers  are  frequently 
employed  to  divide  a  piece  of  land  among  sundry  tenants  or 
proprietors,  in  proportion  to  their  respective  claims.  In  order 
to  effect  which,  the  content  of  the  whole  must  first  be  accurately 
ascertained,  and  then  the  division  may  be  made  as  direeted  in 
the  following  problems. 

Problem  9. — To  cut  off  a  certain  portion  from  a  parallelogram 
by  a  line  parallel  to  one  side. — Rule.  Divide  the  square  links  in 
the  quantity  required  to  be  cut  off  by  the  links  in  the  given 
aide,  and  the  quotient  will  shew  the  height  on  the  other  sides 
where  tbe  line  of  division  should  be  drawn. 


Example.— What  length  of  a  rectangular  field,  whose  breadth 
is  750  links,  will  make  2 acres  3 roods  25 falls? 

Here,  290625  -f-  750  =  387*  links.    Answer. 

Problem  10. — To  cut  off  a  certain  portion  from  a  triangular 
field. — Rule  1*  When  the  portion  is  to  be  cut  off  by  a  line  drawn 
from  the  vertex  to  the  base: — Divide  the  base  in  the  required 
proportion,  and  draw  a  line  from  the  vertex  to  the  point  so 
found,  and  it  will  divide  the  field  as  required.  For  the  two 
triangles  thus  formed  being  of  the  same  altitude,  are  to  one 
another  as  their  bases,  which  are  in  the  required  proportion* 
—2.  When  the  portion  is  to  be  cat  off  by  a  line  parallel  to  one 
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of  the  sides,  as  AB,  fig.  11.    From  the  content  of  the  whole 
triangle    CAB    subtract  the  p-     jj 

quantity  to  be  r.ut  off,  viz.  a  A  c 

B6,  and  the  remainder  will 
be  the  triangle  Ceo.  Then, 
because  the  triangles  CAB, 
Cab  are  similar,  and  similar 
triangles  are  to  one  another  as 

the  squares  of  their  like  sides,         a/- Ao 

as  the  whole  content  C  A  B  is     *  ^ ^« 

to  the  remainder  Cab,  so  is  the 

square  of  the   side  C  A  to  the  square  of  the  side  C  a ;  the 

square  root  of  which  will  be  the  distance  from  C  to  a. 

Example.— The  triangle  ABC  contains  4  acres,  and  the 
length  of  A  C  is  896  links ;  at  what  distance  from  C  must  the 
line  of  division  a  6  be  drawn,  in  order  to  cut  off  1}  acre 
parallel  to  A  B  ? 

4  :  2|  :  :  805'  :  500640625  and  V  500640 625  =  707*55 
links.    Answer. 

Problem  11. — To  cut  off  any  quantity  from  a  field,  by  a  line 
drawmfrom  an  assigned  point  in  the  side  of  it,  —Rule.  Set  off  from 
the  given  point  the  quantity  proposed,  as  nearly  as  you  can 
gness,  and  measure  the  ground  thus  set  off.  Then  divide  the 
difference  in  square  links  between  the  quantity  proposed  and 
the  quantity  set  off,  by  half  the  length  of  the  guess  line,  and 
the  quotient  will  be  a  perpendicular,  to  be  set  off  either  on  one 
side  or  the  other  of  the  guess  line,  according  as  the  quantity 
set  off  is  more  or  less  than  the  quantity  proposed ;  to  which 
perpendicular  draw  a  new  line  from  the  point  assigned,  and  it 
will  cut  off  the  quantity  required. 

Examples.— \.  From  the  point  a  in  the  field  ABCD,  fig.  12, 
it  is  required  to  set  off  1  acre  3  roods 
towards  the  side  BC. 

Draw  a  b  by  guess,  and  measure  the 
trapezium  a  b  B  C  ;  suppose  yon  find 
it  to  be  =z  131,400  square  links,  or 
too  little  by  40600  square  links,  and 
m  b  to  be  =  566  links.  Then  40600  -r- 
283  =  143$  links  =  e  x  the  perpendi- 
cular. Thus  a  x  is  the  line  of  divi-  _ 
sion.                                                         D               "            C 

2.  The  field  A  B  C  D  E,  fig.  13,  which  contains  5  acres  3  roods 
18  falls,  is  required  to  be 
equallydividcd  among  three 
claimants,  so  that  each 
may  enjoy  the  benefit  of 
the  pool  of  water  at  O  ? 

5a.  3r.  18 f.  =  586250 
square  links,  and  586250 -f- 
3  =  1054l6square  links  = 
each  share.  Draw  E  O,  and 
set  off  the  guess  fine  O  x ; 
measure  the  trapezium 
A  E  O  x ;  suppose  you  find 
its  area  to  be  =  200216 
square  links,  or  too  much 
by  4S00,  and  the  length  of 
Ox  to  be  =  500  links. 
Then  4800  -7-  200  =  24 
links  the  perpendicular  from  O  x  to  v.  Thas  the  trapezium 
O  E  A  y  is  the  first  share. 

From  O  set  off  a  guess  line  to  u ;  measure  the  trapezium 
OEDi;  suppose  you  find  its  area  to  be  =  190916,  or  too  little 
by  4500.  and  the  length  of  O  u  to  be  =  450  links.  Then  4500 
-r  225  =  20  links,  the  perpendicular  from  utoOr.  Thus  the 
trapezium  O  E  D  x  will  be  the  second  share. 

The  figure  Oy  B  C  z  is  the  third  share. 

Thm  methods  of  using  the  Plane  Table  and  Theodolite,  of  Plot- 
fin*,  of  Copying,  Reducing  and  Enlarging  Plans.— I.  Before  we 
proceed  to  exemplify  the  method  of  using  the  plane  table,  it 
wmj  be  proper  to  inform  the  learner,  that  the  paper  should  be 
wetted  with  a  sponge  before  it  is  laid  on  the  tabic,  that  it  may 
Hetkemere  smoothly;  that  at  every  station  the  table  should 
he  placed  as  nearly  horizontal  as  possible,  by  moving  the  legs 
•at  er  fa  to  the  height  wanted,  and  then  tamed  round  by  the 


Fig.  13. 


socket  till  the  north  end  of  the  needle  points  over  the  four  da 
lis  in  the  compass  box,  making  the  longcrsideof  the  table  point 
N  and  S,  and  the  shorter  E  and  W ;  and  that  before  an  obser- 
vation is  made,  the  instrument  should  be  made  fast,  by  turning 
the  screw  in  the  socket.  This  being  premised  in  order  to  ex- 
emplify the  use  of  the  plane  table,  suppose  the  area  and  plan  of 
the  field,  of  which  fig.  76.  is  a  sketch,  were  required. 

Poles  being  placed  at  the  angle  ofthe  field,  plant  the  table  at 
A,  observe  that  it  is  level,  and  that  the  needle  settles  over  the 
fiexir  de  lis,  then  screw  it  fast ;  assume  a  convenient  part  of  the 
paper  to  represent  A,  lay  the  thin  end  ofthe  index  on  the  point 
A,  look  through  the  si^ht,  and  make  the  pole  placed  at  E  and 
the  hair  in  the  sight  to  coincide,  draw  the  line  A  E  with  a  black 
lead  pencil,  or  the  point  ofthe  compasses,  and  lay  off  the  mea- 
sured distance  A  E  from  a  scale  of  equal  parts ;  then  lift  the 
index,  lay  its  thin  edge  npon  the  point  A,  and  take  the  bearing 
of  B,  draw  A  B,  and  lay  off  the  measured  distance  A  B,  from 
the  same  scale  as  before.  Remove  the  table  to  BT  planing  its 
centre  immediately  above  the  hole  where  the  pole  stood,  slack- 
en the  screw  a  little,  lay  the  thin  edge  ofthe  index  on  B  A,  and 
take  a  back  sight  to  A,  hold  the  index  fast,  and  move  the  table 
round,  till  you  see  the  hair  in  the  sight  and  the  pole  at  A  to  co- 
incide, then  screw  it  fast,  turn  the  index,  and  lay  its  thin  edge 
over  the  point  B,  and  when  you  see  the  hair  in  the  sight  and 
the  point  at  C  to  coincide,  draw  B  C,  and  lay  off  the  measur- 
ed distance  B  C  as  before.  At  every  station  at  which  a  bear- 
ing is  taken,  before  drawing  the  line,  observe  that  the  index 
has  not  moved  from  the  line  on  which  it  was  laid,  and  draw  the 
lines  as  long  as  possible,  for  the  index  can  be  laid  more  exact- 
ly on  a  long  line  than  on  a  short  one.  Remove  the  table  to  C, 
and  having  taken  as  before  a  hack  sight  to  B,  lay  the  thin  edge 
of  the  index  on  C,  and  move  the  index  till  you  see  the  cross 
hair  and  the  pole  at  D  to  coincide,  then  draw  the  line,  and  lay 
off  as  before  the  measured  distance  C  D.  Remove  the  table  to 
D,  and  having  taken  as  before  a  back  sight  to  C,  take  the  bear- 
ing of  D  E  ;  if  it  answer,  and  the  line  D  E  to  the  measured  dis- 
tance D  E,  it  proves  that  you  have  committed  do  error  ckher  in 
observing  the  angles  or  in  measuring  the  distances,  for  if  an 
error  has  been  committed,  the  work  will  not  meet.  Errors  may 
also  be  detected  thus :  leave  a  pole  at  any  former  station ;  ap- 
ply the  thin  edge  of  the  index  to  that  pole  and  your  present 
station,  and  look  through  the  sight  to  the  pole  ;  thin  if  no  error 
has  been  commited,  the  needle  will  settle  over  the  ficur  de  lit 
in  the  compass  box;  if  it  rest  in  any  other  direction,  an  error 
has  been  committed,  which  should  be  corrected  before  yon 
proceed  farther. 

It  may  be  observed,  that  the  same  field  might  also  have  been 
measured  by  either  ofthe  following  methods. 

The  instrument  might  have  been  planted  at  any  of  the  angles 
whence  the  other  angles  may  be  seen,  as  at  A,  and  the  bearings 
of  B,  C,  D,  and  E  from  A  observed,  and  also  the  distaaces 
A  B,  A  C,  A  D,  and  A  E,  measured.  Or  the  instrument  might 
have  been  placed  at  any  point  within  the  field  whence  all  the 
angles  may  be  seen,  as  at  O,  and  the  bearings  of  A,  B.  C\  D, 
and  E  from  O  observed,  and  also  the  distances  OA,  O  B,0  C9 
O  1),  and  O  E  measured.  By  cither  of  which  methods  it  is  plain 
the  field  may  be  plotted,  and  its  area  ascertained.* 

2.  When  a  survey  is  to  mr.de  with  a  theodolite,  before  you 
begin,  see  that  the  instrument  be  properly  adjusted,  the  cross 
hairs  in  the  telescope  exactl)  in  the  centre  ofthe  tabe,  and  the 
level  right.  Then,  having  placed  poles  at  the  angles,  &c.  and 
brought  the  instrument  to  the  place  where  you  intend  to  begin, 
plant  it  there  as  firmly  as  >ou  can.  and  also  as  levrl  as  possible, 
by  moving  the  loses  out  and  in,  till  within  the  limits  of  the  level 
screws  ;  then  having  levelled  it  exactly  by  means  of  the  four 
screws  between  the  brass  plates  fixed  to  the  head  of  the  legs, 
slacken  a  little  the  screw  which  holds  the  theodolite  fast  to  the 
brass  plates,  and  with  both  hands  turn  the  instrument  round  on 
its  axis,  till  the  N  end  of  the  needle  settles  over  th<  fieur  de  lis  in 
the  compass  box,  and  set  the  index  to  181)°  or  360°  on  the  limb, 
according  as  it  is  divided  into  twice  180°  or  into  360;  in  the 
latier  case  the  different  ends  of  the  need  lew  ill  alternately  agree 

— — — — — — — - 

•  A  plane  table,  with  index  and  tights,  hall  and  socket,  and  three-legged 
■tand,  maybe  purchased  from  any  mathematical  ins  tnmeat -maker,  for  from* 
foar  and  a  half,  to  five  tod  a  half  gaiataa. 
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with  the  limb,  when  the  observations  are  accurate  ;  when  the 
theodolite  is  placed  so  that  the  needle  and  limb  may  correspond, 
the  screw  that  holds  the  instrument  fast  to  the  brass  plates 
must  be  made  tight;  and  before  an  observation  is  made, 
the  screw  which  holds  the  telescope  and  quadrant  fast  to  the 
Jtinb  must  be  so  slackened,  that  the  pinion  may  turn  the  teles- 
cope easily  round  with  the  thumb  aud  finger,  till  the  pole  pla- 
ced at  the  second  station  is  seen  to  coincide  with  the  cross 
nairs  in  the  telescope ;  then  the  screw  is  tightened,  the  bear- 
ing of  the  pole  at  the  second  station  marked  on  an  eye-sketch, 
and  the  distance  measured.  The  instrument  is  then  to  be 
planted  at  the  second  station,  its  centre  being  placed  exactly 
over  the  hole  where  the  pole  stood.  Then  slacken  a  little  the 
screw  that  holds  the  instrument  fast  to  the  legs,  and  turn  the 
theodolite  till  you  sec  through  the  telescope  the  pole  left  at 
ihc  first  station ;  here  screw  it  fast  again,  and  slacken  tho  other 
Screw  which  holds  the  telescope  and  quadrant  fast,  to  the  limb ; 
turn  the  pinion  round  to  the  3d  station,  and  mark  its  bearing, 
and  so  on.  The  magnetic  needle  is  used  as  a  test  of  the  accu- 
racy of  the  observations ;  for  when  no  error  lias  been  committed, 
the  degrees  pointed  out  by  the  needle  will  correspond  with 
those  on  the  limb.* 

'  3.  Of  the  principal  method  of  plotting,  or  making  a  plan  of 
an  estate,  the  following  brief  directions  will  give  the  learner 
Some  idea :— Suppose  the  estate  measured,  by  taking  a  circuit 
round  it  with  the  theodolite,  and  filling  up  the  interior  with  the 
chain.  Lay  the  paper  on  which  the  plan  is  to  be  drawn  very 
smoothly  on  a  drawing  hoard ;  draw  a  pencil  line  from  the  top 
to  the  bottom,  to  represent  the  magnetic  meridian ;  about  the 
middle  of  that  line  make  a  point,  on  which  lay  the  centre  of  the 
circular  protractor,  so  that  tho  straight  edge  may  coincide  with 
the  meridian  line  ;  place  a  weight  above  it,  to  keep  it  steady  in 
that  position,  and  draw  a  pencil  line  round  the  edge  of  it. 
Prick  off  the  angles  at  the  several  stations  with  a  plotting  pin, 
narking  them  1,  2,  3,  &c.  and  remove  the  protractor. — Consi- 
der where  the  beginning  of  the  work  should  be  placed,  so  that 
the  whole  may  come  within  the  compass  of  the  paper,  and  there 
make  a  mark.  Lay  the  fore  edge  of  the  parallel  ruler  from  the 
central  point  where  the  protractor  lay,  to  the  mark  1  on  the  pen- 
cilled circle.  Move  tho  fore  edge  of  the  ruler  uutil  it  touches 
the  point  fixed  on  for  the  beginning  of  the  plot;  from  which 
draw  a  pencil  line  in  the  proper  direction ;  apply  a  feather- 
edged  scale  to  this  pencil  line,  so  that  the  division  O  may  be  at 
the  beginning  of  it,  and  prick  oil' every  progressive  number  where 
any  offsets  have  been  made ;  then  turn  the  scale  across  the  line, 
and  prick  off  the  offsets  on  each  side  of  the  station  line;  draw 
the  boundary  lines  through  the  offset  points,  and  the  first  sta- 
tion will  be  completed.  Proceed  thus  with  each  of  the  other 
stations  In  their  order,  till  the  work  comes  to  a  close  at  station 
first.  After  the  principal  lines  are  laid  down,  proceed  to  the 
smaller  objects,  till  you  have  entered  excry  thing  that  ought  to 
appear  in  tho  plan,  as  houses,  brooks,  trees,  hills,  gates,  roads, 
mills,  bridges,  &c.  When  the  whole  is  plotted,  draw  a  lino  for 
the  true  meridian,  with  a  fleur  de  lis  pointing  north  in  a  va- 
cant place,  lay  down  a  scale  of  the  proportion  you  have  plotted 
by,  title  tho  map  in  conspicious  characters,  and  give  it  nlorder. 

4.  A  plan  may  be  copied  in  various  ways.  One  method  is  by 
means  of  a  copying  glass ,  being  a  large  square  of  fine  glass  set  in  a 
frame  which  can  be  raised  up  to  any  angle,  when  the  lower  side  of 
it  rests  on  a  table.  'The  paper  on  which  the  plan  is  to  be  copied, 
being  fixed  to  the  plan  by  pins  at  the  corners,  the  plan  is  then 
to  be  laid  on  the  glass ;  and  by  means  of  a  strong  light  placed 
behind  the  frame,  every  line  of  the  plan  being  distinctly  seen 
through  the  cleft n  paper,  may  be  accurately  traced  upon  it 
with  a  black  lead  pencil,  and  afterwards  inked  in. 

Another  method  is  ns  follows :  Rob  some  sheets  of  cambric 
paper  over  with  nnt-oil,  and  place  the  oiled  paper  for  a  few 
days  between  sheets  of  blotting  paper.  When  it  is  thoroughly 
dry,  lay  it  upon  the  plan,  with  a  weight  above  it,  and  with  a 
black  lead  penoil  go  over  all  the  lines,  till  you  have  copied  the 
whole  upon  the  oiled  paper.  Then,  having  rubbed  one  side  of 
a  sheet  of  thin  paper  uniformly  over  with  lead-dust,  lay  the 
rubbed  side  upon  the  drawing  paper,  and  the  oiled  plan  above 
^ — - — ~  ~  ~ 

*  Theodolites  sell  from  fire  guoeu  to  thirty  pounds,  and  upwirdi, 
Appording  to  their  constntclina.; 


it,  andtraco  the  lines  of  the  plan,  pressing  the  tracer  so  as  that 
the  black  lead  under  the  lines  may  be  transferred  to  the  clean 
paper.  Thus  an  accurate  outline  of  the  plan  may  be  obtained, 
which  may  afterwards  be  inked  in. 

Another  method  is  by  the  instrument  called  a  Pantograph, 
by  means  of  whioh  a  plan  may  be  copied,  reduced,  or  enlarged, 
very  expeditiously,  and  with  the  greatest  accuracy.  This  in- 
strument is  not  only  useful  in  reducing  plans,  but  it  may  be 
employed  with  equal  facility  in  copying,  reducing,  or  enlarging1 
charts,  maps,  profiles,  landscapes,  &c. 

Another  method  is  by  dividing  tho  plan  into  small  squares, 
by  means  of  equidistant  parallel  lines,  intersecting  one  another, 
and  then  dividing  tho  paper  on  which  tho  plan  is  to  be 
copied  into  the  same  number  of  squares,  either  less  or  greater 
than  those  on  the  plan,  or  equal  to  them,  according  as  you  wish 
the  copy  to  be  less,  or  greater  than,  or  equal  to,  the  original. 
Then  observe  in  what  squares  the  several  parts  of  tho  plan  are, 
and  draw  with  a  pencil  similar  parts  in  the  corresponding 
squares  of  the  copy  ;  when  the  outline  is  thus  obtained,  it  may 
be  inked  in. — Davidsons  Practical  Mathematics. 

LAND,  in  the  sea  language,  makes  part  of  several  compound 
terms  ;  thus  Land-laid,  or  to  lay  tho  land,  is  just  to  lose  sight 
of  it.  Land-locked,  is  when  land  lies  all  round  the  ship,  so  that 
no  point  of  the  compass  is  open  to  the  sea :  Land-mark,  any 
mountain,  rock,  &c.  that  serves  to  make  the  land  known  at  sea. 
Land  is  shut  in,  signifies  that  another  part  of  land  binders  the 
sight  of  that  the  ship  came  from.  Land  to,  or  so  far  from  shore 
that  it  can  only  be  just  discerned.  Land- hem,  a  wind  that  in 
almost  all  hot  countries  blows  at  certain  times  from  the  shore  in 
the  night.  To  set  the  land,  that  is,  to  seo  by  the  compass  how 
it  bears. 

Land  Breeze,  a  current  of  air,  which,  in  many  parts  within 
the  tropics,  particularly  in  the  West  Indies,  regularly  seta  from 
the  land  towards  the  sea  during  the  night,  and  this  even  on  op- 
posite points  of  the  coast 

Land  Fall,  the  first  land  discovered  after  a  sea  voyage ; 
hence,  a  good  land-fall  implies  a  discovery  of  the  land  at  or 
near  tho  place  to  which  the  course  was  directed;  and  a  bad 
land  fall  implies  the  contrary. 

Land  Locked,  is  said  of  a  harbour  which  is  environed  by 
land  on  all  sides,  so  as  to  exclude  the  prospect  of  the  sea, 
unless  over  some  intervening  land. — To  Make  the  Land,  is  to 
discover  it  after  having  been  out  of  sight  of  it  for  some  time. 

Land  Mark,  any  mountain,  rook,  steeple,  or  the  like,  near 
the  sea-side,  which  serve*  to  direct  ships  passiug  by,  how  to 
steer,  so  as  to  avoid  certain  dangers,  rocks,  shoals,  whirlpools, 
&c. 

Land  Waiter,  an  officer  of  the  customhouse,  whose  duty  is, 
upon  landing  any  merchandise,  to  examine,  taste,  weigh,  mea- 
sure them,  &c.  and  to  take  an  account  thereof.  In  some  porta 
they  also  execute  the  office  of  a  coast-waiter.  They  are  like- 
wise occasionally  styled  searchers,  and  are  to  attend  and  join 
with  the  patent  searcher  in  the  execution  of  all  cockets  for  the 
shipping  of  goods  to  be  exported  to  foreign  parts ;  and  in  cases 
whore  drawbacks  on  bounties  arc  to  be  paid  to  the  merchant 
on  the  exportation  of  any  goods,  they,  as  well  as  the  patent 
searchers,  are  to  certify  the  shipping  thereof  on  the  debentures. 

Land  Tax,  one  of  tho  annual  taxes  raised  upon  the  subject. 
See  Tax.  The  land  tax,  in  its  modern  shape,  has  superseded 
all  tho  former  methods  of  rating  either  property,  or  persons  in 
respect  of  ihcir  property,  whether  by  tenths  or  fifteenths,  sub- 
sidies on  land,  hydages,  scutages,  or  talliages ;  a  short  expli- 
cation of  which  will,  however,  greatly  assist  us  in  understand- 
ing our  ancient  laws  and  history.  An  act  passes  annually 
for  the  raising  in  general,  £2,037,627.  9».  10-irf.  by  the  above- 
said  tax,  at  As.  in  the  pound  ;  whereof  there  shall  be  raised  in 
the  several  counties  in  England,  according  to  the  proportions 
expressed  in  the  act,  £1,989,(573.  Is.  lOid. ;  and  in  Scotland, 
£47,964.  \s.  2d.  by  an  eight  months'  cess  of  £5994.  fi#.  \$d.  per 
measure,  to  be  raised  out  of  the  land  rent,  and  to  be  paid  at 
four  terms,  as  specified  in  the  act,  by  two  months'  amount  caeh 
time. 

LANDEN,  John,  an  eminent  English  mathematician,  was 
born  at  Peakirk,  near  Peterborough,  in  January,  1719.  Ho 
became  an  early  proficient  in  the  mathematical  sciences,  and 
was  a  contributor  to  the  Ladies'  Diary  in  1744,  and  continued 
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bis  labours  in  that  useful  little  performance  nearly  till  his  death, 
ia  January,  1790. 

LANDSCAPE.    See     Painting. 

LANDSMEN,  the  distinctive  appellation  of  those  on  board  a 
ship  who  have  never  before  been  at  sea. 

LANGREL,  or  Language,  a  particular  kind  of  shot,  formed 
of  bolts,  nails,  and  other  pieces  of  iron  tied  together,  and  form- 
ing a  sort  of  cylinder,  which  corresponds  with  the  bore  of  the 
cannon  from  which  it  is  discharged,  in  order  to  wound  or  carry 
away  the  masts,  or  tear  the  sails  and  rigging  of  the  adversary. 
It  is  seldom  used  but  by  privateers  or  merchantmen. 

LANGUAGE.  Man,  of  all  animals,  only  is  possessed  of 
speech.  Mere  sound  is,  indeed,  the  sign  of  what  is  pleasurable 
or  painful,  and  it  is,  for  that  reason,  common  to  most  other  ani- 
mals ;  for  in  this  manner  do  they  signify  their  feelings  to  each 
other.  But  speech  indicates  what  is  expedient  or  hurtful,  and, 
a  natural  consequence,  of  what  is  just  or  unjust,  it  is  therefore 
given  to  man,  by  that  great  Being  who  endowed  him  with  con- 
sciousness ;  for  a  sense  of  good  and  evil  is  peculiar  to  man  alone. 

1.  The  most  intelligent  of  the  brute  creation  frequently  as- 
toaish  us  by  actions,  which  can  proceed  only  from  powers  of 
intellect  similar  to  our  own ;  the  capacity  of  speech,  then,  is 
the  criterion  of  distinction  between  man  and  the  brute  creation. 
Reason,  the  capital  faculty  and  characteristic  of  man,  would, 
without  this  extensive    power  of  communication,    have   re- 

lined  in  inactivity,  its  energies  unexcited,  and  its  faculties 


When  the  influence  of  language  upon  intellect  is  fully  and 
maturely  considered,  it  will  be  found  that  the  most  brilliant 
discoveries  io  philosophy  and  science  are  derived  from  this 
source.  If  those,  whose  geuius  has  dazzled  the  world  with  its 
splendour,  had  been  deprived  of  the  observations  and  the  re- 
searches of  others,  they  would  not  have  risen  above  the  level  of 
the  least  cultivated,  and  most  uninformed.  Take  from  man  the 
use  of  speech,  and  of  visible  signs,  his  intellectual  faculties 
would  indeed  be  circumscribed  within  very  narrow  limits. 

2.  The  human  voice  is  air  sent  out  from  the  lungs,  and  so  agi- 
tated and  modified  in  its  passage  through  the  wind-pipe  and 
larynx,  as  to  be  distinctly  audible.  The  windpipe  is  that  tube 
which,  on  touching  the  forepart  of  our  throat  externally,  wc  feel 
hard  and  uneven  ;  it  conveys  air  into  the  lungs  for  the  purpose 
of  respiration  and  speech.  It  consists  of  cartilages,  circular 
before,  that  they  may  resist  external  injury ;  but  flattish  on 
the  opposite  side,  that  they  may  not  hurt  the  esophagus,  or  gul- 
let, which  lies  close  behind,  and  is  the  tube  which  conveys  food 
into  the  stomach.  These  cartilages  are  separated  by  fleshy 
membranes;  by  means  of  which  the  windpipe  may  be  short- 
ened or  lengthened,  and  when  necessary,  incurvatcd  without 
inconvenience.  The  upper  part  of  windpipe  is  called  the 
larynx ;  it  consists  of  four  or  five  cartilages,  that  may  be 
expanded  or  brought  together  by  the  agency  of  the  muscles, 
which  operate  all  at  the  same  time. 

3.  In  the  middle  of  the  larynx  there  is  a  small  aperture 
called  the  glottis,  through  which  the  breath  and  voice  are 
conveyed,  but  which  when  we  swallow,  is  covered  by  a  lid, 
called  the  epiglottis ;  for  if  any  part  of  our  food  get  into 
the  windpipe  by  this  passage,  it  occasions  coughing,  till  it 
is  thrown  out  again.  The  best  authors  have  determined, 
that  the  human  voice  is  produced  by  two  semicircular  mem- 
branes in  the  middle  of  the  larynx,  which  form  by  their  se- 
paration the  aperture  termed  the  glottis.  The  space  between 
them  is  not  more  than  the  tenth  part  of  an  inch  in  width, 
through  which  the  breath  transmitted  from  the  lungs  passes 
with  considerable  velocity.  It  gives,  in  its  passage,  a  brisk 
vibratory  motion  to  the  membranous  lips  of  the  glottis,  and 
tans  forms  the  sound  called  voice ;  this  is  strengthened  and 
mellowed  by  reverberation  from  the  palate  and  other  cavities 
ia  the  mouth  and  nostrils ;  and  as  these  are  better  or  worse 
adapted  for  reverberation,  the  voice  is  more  or  less  harmo- 


4>  The  origin  of  language  is  involved  in  much  obscurity.  We 
are  informed  by  the  sacred  historian,  that  the  rudiments  of  lan- 
gaage  were  given  to  roan  by  his  Maker;  for  Adam  named  all 
crmsUurts:  we  must  not,  however,  imagine  that  this  was  a  per- 
fect system,— it  was  but  the  first  step.  It  is  natural  to  sup- 
pose, that  God  tans ht  our  first  parents  only  such  language  as 
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suited  their  present  occasions,  leaving  them  to  enlarge  and 
improve  it  as  their  necessities  required.  Supposing  a  period  to 
exist,  when  words  were  uninvented  or  unknown,  men  would 
have  had  no  other  method  of  communicating  their  feelings  to 
others  than  by  the  cries  of  passion,  accompanied  by  such  ges- 
tures, as  were  expressive  of  emotion.  These  are  the  only  signs 
which  nature  teaches,  and  they  are  intelligible  to  all.  Were 
two  men,  ignorant  of  each  other's  language,  to  meet  together, 
each  would  endeavour  to  express  himself  by  gesticulation,  by 
signs,  or  by  short  and  sudden  exclamations  ;  which  would  be 
uttered  in  a  strong  and  passionate  manner.  These,  gramma- 
rians have  denominated  interjections,  and  they  were  undoubt- 
edly the  first  elements  of  speech. 

5.  When  more  enlarged  communication  became  requisite, 
and  names  began  to  be  applied  to  objects,  the  nature  of  the 
object  was  assimilated  as  much  as  possible  to  the  sound  of 
the  name.  To  describe  any  thing  harsh  or  boisterous,  a  harsh 
or  boisterous  sound  was  employed ;  names  were  never  given  in 
a  manner  purely  arbitrary.  In  the  Hebrew,  the  names  of  ani- 
mals given  by  Adam,  bear  a  striking  analogy  to  the  individuals 
they  represent.  In  the  infancy  of  language,  nothing  was  more 
natural  than  to  imitate,  by  the  sound  of  voice,  the  noise  pro- 
duced by  external  objects  :  a  number  of  words  may  be  disco- 
vered, constructed  upon  this  principle.  When  one  sort  of 
wind  is  said  to  whistle,  and  another  to  roar ;  when  a  serpent 
is  said  to  hiss ;  a  fly  to  buzz,  and  falling  timber  to  crash ;  a 
stream  to  flow,  and  hail  to  rattle ;  the  resemblance  of  the  word 
to  the  thing  signified,  is  plainly  discernible.  The  native  of 
Tabeitc,  (usually  but  improperly  written  Otaheite,)  gives  to  the 
gun  the  appellation  of  tick-tic k-boo,  evidently  imitating  the 
cocking  and  report  of  a  firelock.  The  cuckow  also  derives  its 
name  from  its  note.  These,  and  a  host  of  instances  in  other 
languages,  prove  that  words  were,  originally,  imitative.  As 
the  multitude  of  terms,  however,  increased,  and  the  vast  field 
of  learning  was  filled  up,  words,  by  a  thousand  fanciful  and 
irregular  methods  of  derivation  and  composition,  deviated 
widely  from  the  primitive  character  of  their  roots,  and  lost  all 
resemblance  to  the  objects  which  they  were  intended  to  repre- 
sent Words  may  be  considered  as  symbols,  not  as  imita- 
tions ;  as  arbitrary  or  instituted,  not  natural,  signs  of  ideas. 

6.  In  the  early  ages  of  the  world,  there  is  every  reason  to 
suppose  that  the  difference  of  the  language  in  Europe,  Asia, 
and  Africa,  was  no  more  than  a  difference  of  dialects  ;  and  that 
the  people  of  Greece,  of  Phenicia,  and  of  Egypt,  mutually 
understood  each  other.  The  oriental  origin  of  the  Latin  and 
Greek  is  now  generally  acknowledged  ;  and  to  these,  the  Teu- 
tonic dialects  have  an  affinity ;  the  Arabic,  the  Chaldee,  the 
Syriac,  and  the  Ethiopic,  still  bear  the  most  striking;  resem- 
blance to  the  Hebrew ;  in  the  Welsh,  are  many  words  analogous 
to  it:  the  Celtic,  also,  has  derived  much  from  this  and  other 
eastern  languages.  The  Hebrew,  then,  if  we  judge  from  these 
remarkable  facts,— from  the  mode  of  its  derivation,  from  Its 
radicals,  or  from  the  simplicity  of  its  structure, — must  undoubt- 
edly be  considered  as  the  primitve  or  parent  language. 

7.  An  eminent  linguist  of  the  present  day,  thinks  it  very 
likely  that  the  original  language  was  composed  of  monosyl- 
lables, that  each  had  a  distinct  ideal  meaning,  and  only  one 
meaning;  as  different  acceptations  of  the  word  would  undoubt- 
edly arise,  either  from  compounding  terms,  or  when  there  were 
but  few  words  in  the  language,  using  them  by  a  different  mode 
of  pronunciation,  to  express  a  variety  of  things.  Where  this 
simple,  monosyllabic  lauguage  prevailed,  (and  it  must  have 
prevailed  in  the  first  ages  of  the  world,)  men  would  necessarily 
have  simple  ideas,  and  a  corresponding  simplicity  of  manners. 
The  Chinese  language  is  exactly  such  as  this  ;  and  the  Hebrew, 
if  stripped  of  its  vowel  points;  and  its  prefixes,  suffixes,  and 
postfixes,  separated  from  their  combinations,  so  that  they  might 
stand  by  themselves,  would  nearly  answer  to  this  character, 
even  in  its  present  slate.  The  same  author,  speaking  of  the 
confusion  of  tongues,  thinks,  that  God  caused  the  workmen 
employed  in  building  the  Tower  of  Babel,  to  articulate  the 
same  word  differently,— to  affix  different  ideas  to  the  same 
term,— and  perhaps,  by  transposing  syllables,  and  interchang- 
ing letters,  to  form  new  terms  and  compounds,  so  that  the 
mind  of  \hc  speaker  was  apprehended  by  the  bearer  in  a  con- 
trary sense  to  what  was  intended. 
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LANGUOR,  among  Physicians,  signifies  great  weakness  and 
loss  of  strength,  attended  with  a  dejection  of  mind ;  so  that 
the  patients  can  scarce  walk  or  even  stand  upright,  but  are 
apt  to  faint  away. 

LANIARD,  or  Lanmrrs,  a  short  piece  of  rope  or  line,  fast- 
ened to  several  machines  in  a  ship,  and  serving  to  secure  them 
in  a  particular  place,  or  to  manage  them  more  conveniently  ; 
such  are  the  laniards  of  the  gun  ports,  the  laniards  of  the  buoy, 
the  laniard  of  the  cat-hook,  &c.  The  principal  laniards  used 
in  a  ship  are  tho.se  employed  to  extend  the  shrouds  and  stays 
of  the  mast  by  their  communication  with  the  dead-eyes  and 
hearts,  so  as  to  form  a  sort  of  mechanical  power  resembling 
that  of  a  tackle.  The  following  is  the  manner  in  which  those  la- 
niards are  fixed  in  the  dcad-ctes;  one  end  of  the  laniard  is 
thrust  through  one  of  the  boles  in  the  upper  dead-eye,  and  then 
knotted  to  prevent  it  from  drawing  out;  the  other  end  is  then 
passed  through  one  of  the  holes  in  the  lower  dead-eye,  whence 
returning  upward,  it  is  inserted  through  the  second  hole  in  the 
upper  dend-e\c,  and  next  through  the  second  in  the  lower  dead- 
eye,  and  finally  through  the  third  holes  in  both  dead-eye**.  The 
end  of  the  laniard  being  then  directed  upwards  from  the  Ion  est 
dead-eye,  is  stretched  as  still'  as  possible  by  the  application  of 
tackles,  and  that  the  several  parts  of  it  may  slide  with  more  faci- 
lity through  the  holes  in  the  dead-eyes,  it  is  well  smeared  with 
hog's  lard  or  tallow,  so  that  the  strain  is  immediately  communi- 
cated to  all  the  turns  at  once. 

LANISTER,  in  Antiquity,  is  sometimes  used  to  signify  an 
executioner,  but  more  frequently  for  a  master  gladiator,  who 
taught  the  use  of  arms,  and  had  alvva\s  people  under  Mm 
ready  to  exhibit  shows  of  that  kind.  For  this  purpose,  they 
either  purchased  gladiators,  or  educated  children  in  that  art, 
that  had  been  exposed. 

LAN  I  US,  the  Shrike,  in  Natural  History,  a  genus  of  birds 
of  the  order  pica?.  There  are  fifty-six  species.  The  great 
abrike  is  about  the  length  often  inches,  and  found  in  France  in 
great  numbers,  but  rare  in  England.  It  subsists  on  insects 
and  small  birds,  seizing  the  last  by  the  throat  and  strangling 
them,  and  then  fixing  them  ou  a  thorn,  from  which  it  tears  them 
piecemeal  and  devours  them.  To  decoy  them  within  its  reach, 
it  imitates  the  song  of  many  birds,  which  approach,  delighted 
by  the  sounds,  and  unsuspicious  of  the  danger.  It  is  a  favou- 
rite bird  with  husbandmen,  as  it  is  considered  by  them  a  mor- 
tal enemy  to  rats,  mice,  and  other  species  of  vermin.  It,  how- 
ever, prefers  mountainous  and  secluded  situations  to  the  neigh- 
bourhood of  mankind. 

The  red- backed  shrike  is  much  more  frequently  to  be  met 
with  in  this  country  than  the  last  species.  It  is  particularly 
fond  of  grasshoppers  and  beetles,  which,  as  indeed  various 
other  articles  of  its  food,  it  will  stick  upon  a  thorn. 

LANTERN,  a  well  known  machine,  of  which  there  are  many 
used  in  a  ship,  such  as  poop-lanterns,  top-lanterns,  signal-lan- 
terns, store-room  lanterns,  powder-room  lanterns,  &c. 

Lantlkn,  in  Architecture,  a  little  dome  raised  over  the 
roof  of  a  building:,  to  give  light,  and  serve  as  a  crowning  to  the 
fabric. — The  term  lantern  is  also  used  for  a  square  cage  of 
carpentry,  placed  over  the  ridge  of  a  corridor  gallery,  between 
two  rows  of  shops,  to  illumine  them,  like  that  of  tbe  Royal 
Exchange,  London. 

Dark  Lantliin,  one  with  one  opening,  which  may  also  be 
closed  up  when  the  light  is  to  he  entirely  hid,  or  open  when 
til  ere  is  occasion  for  tbe  assistance  of  the  light  to  discover  some 
object. 

Magic  Lantern,  an  optical  machine,  whereby  little  painted 
images  are  represented  so  much  magnified,  as  to  be  accounted 
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the  effect  of  magic  by  the  ignorant.    The  contrivance  is  briefly 


this :  A11CD  Is  intended  to  represent  a  tin  lantern,  from 
whose  side  there  proceeds  a  square  tube  bnklmc,  consisting 
of  two  parts;  the  outermost  of  which,  nhlm,  slides  over  the 
other,  so  as  that  the  whole  tube  may  be  lengthened  or  shortened 
by  that  means.  In  the  end  of  the  arm  nkfm,  is  fixed  a  convex 
glass,  A/;  about  tie  there  is  a  contrivance  for  admitting  and 
placing  an  object,  de,  painted  in  dilute  and  transparent  colours, 
on  a  plane  thin  glass;  which  object  is  there  to  be  placed  in- 
verted. This  is  usually  some  ludicrous  or  frightful  represen- 
tation, the  more  to  divert  the  spectators. 

LAPIDARY.  The  cutting  and  polishing  of  gems  is  the 
work  of  the  lapidary,  and  is  in  general  thus  performed :  The 
form  most  proper  to  be  given  to  any  particular  gem  being 
determined  on,  it  is  cemented  to  the  end  of-  a  stick,  and  the 
different  facets  are  formed  by  a  mill  contrived  for  the  purpose. 
This  mill  is  a  plate  of  copper,  or  an  alloy  of  lead  and  tin,  to 
which  an  horizontal  motion  is  given  by  very  simple  machinery, 
and  the  surface  of  which  is  charged  either  with  diamond  pow- 
der and  oil,  or  with  fine  emery  and  water.  A  thick  peg  of  wood, 
called  a  gange,  pierced  with  small  holes  in  all  directions,  is  set 
upright  on  the  lapidary's  bench,  close  to  the  mill,  and  the  pro- 
cess of  forming  the  facets  thus  takes  place.  The  stone  is  placed 
on  the  surface  of  the  mill,  the  opposite  end  of  the  stick  to  which 
it  is  cemented  being  inserted  in  one  of  the  holes  of  the  gauge. 
In  this  position  it  is  kept  steady  by  the  workman  with  the 
riufiit  hand,  whilst  with  the  other  he  puts  the  mill  in  motion. 
The  >•  k  i  1 1  of  the  lapidary  depends  on  regulating  the  velocity  of 
the  mill,  and  pressing  with  more  or  less  force  on  the  stick,  with 
an  almost  imperceptible  tendency  to  one  or  other  direction  in 
dillerent  stages  of  the  work,  examining  each  facet  at  very  short 
intervals,  in  order  to  give  as  great  precision  as  possible  to  its 
size  nod  form.  This  part  of  the  business  being  completed,  the 
cutting  mill  is  taken  out,  and  replaced  by  one  of  brass,  on 
which  the  polishing  is  performed  by  means  of  fine  emery, 
tripoli,  and  rotton-slone,  exactly  in  the  same  manner  as 
is  practised  in  the  first  stage  of  the  process  for  setting  the 
facets. 

LAPIDESCENT,  any  thing  which  has  the  faculty  of  petrify- 
ing, or  turning  bodies  to  a  stony  nature.  The  older  naturalists 
speak  of  lapidesccnt  juices. 

LAPIS,  in  general,  is  used  to  denote  a  stone  of  any  kind. 

LAPLYS1A,  or  Sf.a-Maui:,  a  genus  of  marine  animals 
belonging  to  the  Hass  of  vermes. 

LAPSANA,  ISiippfurort,  a  genus  of  plants  belonging  to  the 
syngencsia  class,  and  in  the  natural  method  ranking  under  the 
49th  order,  composite-?. 

LAPSE,  in  Ecclesiastical  Law,  a  slip  or  omission  of  a  patron 
to  present  a  clerk  to  a  benefice  within  six  months  of  its  being 
void;  in  vihich  case,  the  benefice  is  said  to  be  in  lapse,  or 
lapsed,  and  the  right  of  presentation  devolves  to  tbe  ordi- 
nary. 

LAPSED  Legacy,  is  where  the  legatee  dies  before  the 
testator,  or  where  a  legacy  is  given  upon  a  future  contingency, 
and  the  legatee  dies  before  the  contingency  happens. 

LAP-si dkd,  the  state  of  a  ship  uhieh  is  built  in  such  a  man- 
ner as  to  have  one  side  heavier  than  the  other,  and  by  conse- 
quence to  retain  a  constant  hector  inclination  towards  the  hea- 
viest side ;  unless  when  she  is  brought  upright  by  placing  a 
greater  quantity  of  the  cargo  or  ballast  on  the  other  side. 

LAQUEARIUS,  a  kind  of  master  wrestler,  or  champion, 
among  the  ancients,  who  in  one  band  held  a  laqueus,  t.  e.  a 
sort  of  snare,  wherewith  to  embarrass  and  entangle  his  anta- 
gonist, and  in  the  other  a  poniard  to  stab  him. 

LAQUE1UNG,  the  laying  on  metals  coloured  or  transparent 
varnishes,  to  produce  the  appearance  of  a  dillerent  colour  in 
the  metal,  or  to  preserve  it  from  rust.  Thus,  laquered  brass 
appears  gilt ;  and  tin  is  made  yellow.  Seed-lac  is  the  chief 
composition  for  laquers,  but  turpentine  makes  a  cheaper 
laquer. 

To  imitate  Gilding  on  Brass,  take  one  ounce  of  turmeric,  add 
a  drachm  of  saffron,  and  another  of  arnotto,  and  add  to  these  a 
pint  of  spirits  of  wine.  Place  the  bottle  in  a  moderate  heat, 
shake  it  frequently  for  several  days,  and  in  the  end  you  will 
procure  a  fine  yellow.  Add  now  three  ounces  of  seed-lac,  and 
when  this  is  dissolved,  strain  off  the  mixture :  or  you  may  mix 
one  ounce  of  turmeric  root  ground,  half  a  drachm  of  dragon's 
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blood,  and  a  pint  of  spirits  of  wine.  Saffron  is  sometimes  used 
tu  luroi  the  body  of  colour  in  this  laqucr,  instead  of  the  tur- 
meric; it  makes  a  warmer  but  more  expensive  yellow,  and  as 
turmeric  has  the  advantage  in  forming  a  much  stronger  tinge 
io  spirits  of  wine,  it  receives  the  preference.  Aloes  and  gam- 
huge  are  also  sometimes  used  in  laqucrs  for  brass:  aloes  are 
not  necessary  where  turmeric  or  saffron  is  used;  and  the  gam- 
boge, though  a  strong  juice  in  water,  affords  but  a  weak  tinge 
la  spirits  of  wine. 

A  I.titfuer  for  77n,  to  imitate  a  Yellow  Metal.  Take  one  ounce 
of  turmeric  root,  of  dragon's  blood  two  drarhms,  and  one  pint 
of  spirits  of  wine  ;  add  a  sufficient  quantity  of  seed-lac. 

A  Laquer  for  Locks,  $c.  Seed -la  e  varnish  alone,  or  with  a 
lilUc  dragon's  blood ;  or  a  compound  varnish  of  equal  parts  of 
seed-lac*  and  resin,  with  or  without  the  dragon's  blood. 

A  (ivld- coloured  Laqucr  for  Gilding  Leather.  The  gilt  leather 
used  fur  skreens,  room-borders,  &c.  is  leather  covered  with 
alter  leaf,  and  laqucrrd  with  the  following  composition:  Take 
four  pounds  and  a  half  of  fine  white  resin,  of  common  resin  the 
same  quantity,  of  gum-sand arach  two  pounds  and  a  half,  and 
of  aloes  two  pounds;  bruise  those  which  arc  in  great  pieces, 
mix  them  together,  put  them  into  an  earthen  pot  over  a  good 
charcoal  fire,  or  any  fire  without  flame.  Melt  all  tine  ingredients, 
stirring  them  well  with  a  spatula,  that  they  may  be  thoroughly 
mixed,  and  prevented  also  from  sticking  to  the  bottom  of  the 
pot.  When  they  are  perfectly  melted  and  mixed,  add  gra- 
dually to  them  seven  parts  of  linseed  oil,  and  stir  the  whole 
with  the  spatula.  Make  the  liquid  boil,  stirring  it  all  the  time, 
to  prevent  the  sediment  from  sticking  to  the  bottom  of  the  ves- 
sel. When  the  varnish  is  boiled  seven  or  eight  hours,  add 
gradually  half  an  ounce  of  litharge,  or  half  an  ounce  of  red- 
It  ad,  and  when  they  aro  dissolved,  pass  the  varnish  through  a 
liiicu  cloth,  or  llanml  bag.  The  way  of  knowing  when  the  var- 
nish is  suUicieutly  boiled,  is  by  taking  a  little  on  some  instiu- 
nvM(,  and  if  it  draws  out  and  is  ropy,  aud  sticks  to  the  fingers, 
drying  on  tl.-in,  it  is  prepared. 

LAQl'El'S,  in  Surgery,  a  kind  of  ligature,  so  contrived, 
that,  when  stretched  by  any  weight,  or  the  like,  it  draws  up 
close.  Its  u*e  is  to  extend  broken  or  disjointed  bones,  to 
keep  them  in  their  places  while  they  are  set,  and  to  bind  the 
parts  rlosc  together. 

LARKOARD,  a  name  given  by  seamen  to  the  left  side*of  a 
«\ip  when  the  spectator's  face  is  turned  in  the  direction  of 
Xhc  head. 

LiKLuiKn-Ttfc7<,  is  when  a  ship  is  close  hauled,  with  the  wind 
blow  ins  on  her  larboard  side. 

Larboard- |}'<i/c/t,  a  division  of  a  ship's  company  on  duty 
while  the  other  is  relieved  from  it.     See  the  article  Watch. 

LARHCMYLINKS.  n  cant  term  used  by  the  boatswain's 
mates,  implv  ing  the  larboard  watch. 

LARCENY,  or  Tiikit,  by  contraction  for  tailoring,  latroci- 
tiiMiii,  is  distinguished  by  the  law  into  two  sorts:  the  one 
called  fim/de  larceny,  or  plain  theft,  unaccompanied  with  any 
other  atrocious  circumstance  ;  and  mixed  or  compound  larceny, 
which  also  includes  in  it  the  aggravation  of  a  taking  from  ones 
bouse  or  person.  1.  Simple  larceny,  when  it  is  the  stealing  of 
goods  abo'.c  the  value  of  twclvcpeucc,  is  called  prand  larceny ; 
when  of  goods  to  that  value,  or  under,  is  petty  larceny  :  olienecs, 
w!.ich  are  cousidciably  distinguished  in  their  punishment,  but 
not  otherwise.  See  Tin  rr.  2.  Mixed  or  compound  larceny,  is 
ft*~c!i  as  has  all  the  properties  of  the  former,  hut  is  ;.c.com- 
paijied  with  cillx  r  one  or  both  of  the  aggravations,  of  a  taking 
fn.ni  one's  house  or  person. 

LARD,  the  fat  of  swine,  which  differs  in  its  situation  from 
that  of  almost  every  other  quadruped,  as  il  covers  the  animal 
all  over,  and  forms  a  thick,  distinct,  and  continued  layer  be- 
twixt the  flesh  aud  the  skin,  somewhat  like  the  blubber  in 
whales,  applicable  to  various  purposes  both  culinary  and  medi- 
cinal ;  and  particularly  to  the  composition  of  ointments.  The 
usual  mode  of  preparation  is  to  melt  it  iu  a  jar  placed  in  a  ket- 
tle of  water,  and  in  this  state  to  boil  it,  and  run  it  into  bladders 
that  have  been  cleaned  with  great  care.  The  smaller  the  blad- 
ders are,  the  better  the  lard  will  keep.  The  fat  which  adheres 
to  the  parts  connected  with  the  intestines  differs  from  com- 
mon lard,  and  is  preferably  employed  for  the  greasing  of  car- 
riage wheels. 


LARES,  among  the  ancients,  derived  by  Apolius  Do  Deo 
Socratis,  from  lar  familiar is,  a  kind  of  domestic  genii,  or  divi- 
nities, worshipped  in  houses,  and  esteemed  the  guardians  and 
protectors  of  families,  supposed  to  reside  more  immediately  in 
the  chimney  corner.  The  laret  were  distinguished  from  the 
penatcs,  as  tlio  former  were  supposed  to  pi osido  over  house- 
keeping, the  servants  in  families,  aud  domestic  affairs;  and 
the  latter  were  the  protectors  of  the  masters  of  families,  their 
wives,  and  children.  Accordingly,  the  lares  were  dressed  in 
short  succinct  habits,  to  shew  their  readiness  to  serve ;  and 
they  held  a  sort  of  cornucopia  in  their  hands,  as  a  signal  of 
hospitality  and  good  housekeeping.  According  to  Ovid,  there 
were  generally  two  of  them,  who  were  sometimes  represented 
with  a  dog  at  their  feet.  The  lares  are  also  called  penates, 
and  were  worshipped  under  the  figures  of  little  marmouscts,  or 
images  of  wax,  silver,  or  earthenware. 

LARGE,  a  phrase  applied  to  the  wind  when  it  crosses  the 
line  of  a  ship's  course  in  a  favourable  direction,  particularly  on 
the  beam  or  quarter:  for  instance,  if  a  ship  is  steering  west, 
the  wind  in  any  point  of  the  compass  to  the  eastward  of  the 
south  or  north,  may  be  called  large,  unless  it  is  directly  cast, 
and  then  it  is  said  to  be  right  aft. 

•Sailing  forge*  is  therefore  the  not  of  advancing  with  a  large 
wind,  so  as  that  the  sheets  are  slackened  and  How  ing,  and  the 
bowlines  entirely  disused.  This  phrase  is  generally  opposed  to 
sailing  close-hauled,  or  with  a  scant  wind,  in  which  situation 
the  sheets  and  bow  lines  are  extended  as  much  a*  possible. 

LARMIER,  in  Architecture,  a  Hat  square  member  of  the 
cornice  below  the  cinasium,  and  jets  out  farthest ;  being  so 
called  from  its  use,  which  is  to  disperse  the  water,  and  cause 
it  to  fall  at  a  distance  from  the  w  all,  drop  by  drop,  or  as  if  by 
tears,  the  French  word  larm  signifying  a  tear. 

LAR  US,  the  (1*11,  in  Kntnnd  History,  a  genus  of  birds  of 
the  order  anscres.  They  inhabit  principally  the  northern  cli- 
mates, subsisting  on  carrion,  and  on  fishes.  (»mrlin  reckons 
fifteen  species,  and  Latham  nineteen.— L.  mm  inns,  is  twenty- 
nine  inches  in  length,  and  of  the  weight  of  live  pounds.  It  is 
found  in  various  parts  of  England,  and  on  most  of  the  northern 
coasts  of  Europe.  It  breeds  in  the  most  elevntod  cliffs,  laving 
its  eggs  on  heaps  of  dung  deposited  by  various  birds.  It  feeds 
principally  on  lishes,  but  sometimes  attacks  birds.  The  herring- 
gull,  somewhat  less  than  the  former,  frequents  the  same  situ- 
ations, and  subsists,  like  that,  ehicllv  upon  fish.  In  the  herring 
season  it  is  seen  w  Etching  the  nets  of  the  fishermen,  and  is 
daring  enough  frequently  to  seize  its  prey  from  the  boats  and 
nets.— Tho  common  gull,  sixteen  inches  long,  and  nboat  a 
pound  in  weight,  breeds  on  the  rocks  and  cliffs  on  the  British 
coasts ;  and  on  the  banks  of  the  Thames,  near  its  onion  with 
the  sea,  may  bo  seen  in  immense  numbers,  picking  up  fho 
worms  and  small  fishes  deposited  by  the  tide.  It  will  also 
follow  the  course  of  the  plough  over  the  fields,  to  pick  up  the 
insects  and  worms  which  are  thrown  up  by  it. — The  hlark-oap, 
or  pewit  gull,  breeds  in  the  fens  of  Lincolnshire  nnd  Cam- 
bridgeshire, and.  after  the  season  of  breeding  is  over,  returns 
to  the  coasts.  The  old  birds  of  this  species  nra  both  rank  ami 
tough,  but  the  young  are  eaten  by  man)  persons,  and  were 
formerly  much  ml  mind  fur  the  table,  taken  so  young  as  to  be 
unable  to  lly. — The  brown  cull  weighs  about  three  pounds.  It 
i  is  more  frequent  in  the  cold  than  in  the  warmer  latitudes,  nnd 
■  is  pei  haps  the  most  daring  and  tierce  of  all  the  speries.  In  the 
Faro  island*,  lambs  are  stated  to  be  often  torn  to  piecei  by  it, 
and  carried  to  its  nest.  On  the  island  of  Fouln,  however,  it 
is  said  to  be  highly  valued  on  account  i»f  its  enmity  to  the 
eagle,  which  it  attacks,  mid  follows  with  the  most  animated 
Inutility.  lis  feathers  are  thought  bv  mnry  to  equal  those  of 
the  goose. — The  tarrock  breeds  in  Srml  ml,  and  is  found  so 
far  north  as  Spil'/hcr:rcii.  It  is  an  attendant  on  the  progress 
of  whales  and  other  Inrire  h>hes,  which  drive  the  smaller  inha- 
bitants of  the  ocean  into  creeks  and  shallows,  where  the  tar- 
rocks suddenly  dart  on  them,  cnsiiiin?  always  an  easy  and  full 
repast.  The  tarrock  and  its  cpus  are  food  for  the  (Jrcenlandcrs, 
I  and  of  their  skins  are  made  caps  ami  garments. 

LARVA,  in  Natural  History.  The  larva  state  of  insects,  in 
general,  denotes  caterpillars  of  all  kinds.  The  caterpillar 
state  is  that  through  which  every  buttcrlly  must  pass  before  it 
arrives  at  its  perfecti  jn  and  beauty. 
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LASHERS,  are  properly  those  ropes  only  which  bind  fast 
the  tackles  and  the  breeches  of  the  ordnance,  when  they  are 
haled  or  made  fast  within  board. 

LASHING,  which  denotes  a  piece  of  rope  used  to  fasten  or 
secure  any  moveable  body  in  a  ship,  or  about  her  masta.  sail*,  and 
ripping,  is  chiefly  used  fur  binding  up  to  the  ship's  side  mnskets, 
butts  of  water  or  beer,  or  pieces  of  timber  to  make  spare  top* 
roasts. 

■LASKETS,  small  lines  like  hoops,  sewed  to  the  bonnets  and 
drabblcrs  of  a  ship,  to  lash  or  lace  the  bonnets  to  the  oourns, 
or  the  drahblcrs  to  the  bonnets. 

L  ASKING,  is  much  the  same  with  going  larger  or  veering; 
that  is,  going  with  a  quarterly  wind.    See  the  article  Veer. 

LASSITUDE,  or  Wearinkss,  in  Medicine,  a  morbid  sensa- 
tion, that  comes  on  spontaneously,  without  any  previous 
motion,  exercise,  or  labour.  This  is  a  frequent  symptom  in 
acute  distempers  :  it  arises  either  from  an  increase  of  bulk,  a 
diminution  of  proper  evacuation,  or  too  great  a  consumption  of 
the  fluids  necessary  to  maintain  the  spring  of  the  solids,  or 
from  a  vitiated  secretion  of  that  Juice. 

LASTAGE,  signifies  the  ballast  or  lading  of  a  ship." 

LATEEN  Sail,  a  triangular  sail,  frequently  used  by  xebecs, 
polacres,  fettecs,  and  other  vessels  navigated  in  the  Medi- 
terranean sea. 

L'ATELIER  pe  l'Imprimeur,  the  Printing  Press,  is  dneto 
the  innovating  spirit  of  Monsieur  Bode,  who  composed  this 
astcrism  out  of  some  distinct  but  unformed  stars  situated  in  the 
Milky  Way,  and  Eastward  ofCanis  Major's  head:  Boundaries 
and  Contents:  north,  by  Monoceros,  east,  by  Can  is  Major; 
south,  by  Argo  Navis ;  and  west  by  Monoceros,  Argo  Navis, 
and  Pyxis  Naiitica. 

LATERAL  Equation,  is  a  term  used  by  some  old  authors 
for  what  is  now  more  commonly  called  a  Simple  Equation. 

LATH,  in  Building,  a  long,  thin,  and  narrow  slip  of  wood, 
nailed  to  the  rafters  of  a  roof  or  ceiling,  in  order  to  sustain  the 
covering. 

Lath-Bricks,  a  particular  sort  of  bricks,  made  in  some 
parts  of  England,  of  twenty-two  inches  in  length  and  six  in 
breadth,  which  are  used  in  the  place  of  laths  or  spars,  sup- 
ported by  pillars  in  casts,  for  the  drying  of  malt.  This  is  an 
excellent  contrivance ;  for  besides  that  they  are  not  liable  to 
fire,  as  the  wooden  laths  are,  they  retain  the  heat  vastly  better; 
so  that  being  once  heated,  a  very  small  quantity  of  fire  will 
keep  them  so. 

LATHE,  a  very  useful  engine  for  the  turning  of  wood,  ivory, 
metals,  and  other  materials.  The  invention  of  the  lathe  is 
very  ancient.  Diodorus  Siculus  says,  the  first  who  used  it  was 
a  grandson  of  Daedalus,  named  Talus.  PHny  ascribes  it  to 
Theodore  of  Samos,  and  mentions  one  Thericles,  who  rendered 
himself  very  famous  by  his  dexterity  in  managing  the  lathe. 
With  this  instrument  the  ancients  turned  all  kinds  of  vases, 
many  whereof  they  enriched  with  figures  and  ornaments  in 
basso  relievo.  The  lathe  is  composed  of  two  wooden  cheeks  or 
sides,  parallel  to  the  horizon,  having  a  groove  or  opening 
between ;  perpendicular  to  these  are  two  other  pieces  called 
puppets,  made  to  slide  between  the  cheeks,  and  to  be  fixed 
down  to  any  point  at  pleasure.  These  have  two  points, 
between  which  the  piece  to  be  turned  is  sustained  ;  the  piece  is 
turned  round,  backwards  and  forwards,  by  means  of  a  string 
put  round  it,  and  fastened  close  to  the  end  of  a  pliable  pole, 
and  underneath  to  a  treadle  or  board  moved  with  the  foot. 
There  is  also  a  rest  which  bears  up  the  tool,  and  keeps  it 
steady.  As  it  is  the  use  and  application  of  this  instrument  that 
makes  the  greatest  part  of  the  art  of  turning,  we  shall  notice  it 
hereafter  under  that  word  ;  at  present  we  shall  give  a  particular 
description  of  Maudsley's  Lathe,  as  well  as  the  manner  of 
applying  its  various  parts  to  one  another. 

Maudsley's  Lathe,  is  shewn  at  large  in  the  plate.  A  is  the 
great  wheel,  with  four  grooves  on  the  rim.  This  wheel  is 
worked  by  a  crank  B  and  trundle  C,  in  the  common  way,  by  a 
catgut  string,  which  in  going  round  the  wheel  passes  also 
round  a  smaller  wheel  D,  called  the  mandrel.  This  mandrel 
has  on  its  circumference  four  grooves,  of  different  diameters, 
for  giving  it  different  velocities,  corresponding  with  the  four 
grooves  on  the  great  wheel  A.  To  make  the  same  band  suit, 
when  applied  to  all  the  different  grooves  on  the  mandrel  I), 


the  great  wheel  A  can  be  raised  or  lowered  by  mean*  of  f he 
screw  a.  and  another  at  the  end  of  the  axle  ;  ano  the  connect- 
ing rod  e  can  be  lengthened  or  shortened  bv  screwing  the 
hooks  at  earn  end  of  it,  further  ont  of  it,  or  more  into  it. 

The  end  M  of  the  mandrel  1)  is  pointed,  and  works  in  a  hole 
in  the  end  of  a  screw,  pnssing  through  the  standard  B,  fig.  1 ;  the 
other  end  of  the  bearing  F,  fig.  2,  is  conical,  and  works  in  a 
conical  socket  in  the  standard  F,  1 ;  hence,  by  tightening  up  the 
scrow  in  K,  the  conical  end  F  may  at  any  time  be  made  to  fit 
its  socket:  the  puppet  G  has  a  cylindric  hole  through  its  top, 
to  receive  the  polished  pointed  rod  df  which  is  moved  by  the 
screw  «,  and  fixed  by  the  screw/;  the  whole  puppet  is  fixed 
on  the  triangular  prismatic  bar  H,  by  a  clamp,  fig.  8,  the  ends 
of  which,  «  a,  pas*  through  holes,  6,  in  the  bottom  of  the  pup- 
pet under  the  bar,  and  the  hole  is  fixed  by  the  screw  c  pressing 
against  it :  by  this  means,  the  puppet  can  be  taken  off  the  bar 
without  first  taking  off  the  standard  1,  as  in  the  common  lathes, 
and  the  triangular  bar  is  found  to  be  preferable  to  the  double 
rectsnglar  one  in  common  use. 

The  rest  J,  in  three  pieces,  is  a  similar  contrivance;  see 
figs.  3,  4,  and  6. 

Fig.  4,  is  a  piece,  the  opening  a,  6,  e,  fn  which  is  laid  upon 
the  bar  H,  fig.  1 ;  the  four  legs  dddd  of  fig.  6,  are  then  put  up 
under  the  bar  (into  the  recesses  in  fig.  4,  which  are  made  to 
receive  them)  so  that  the  notches  in  dddd  may  be  level  with  the 
top  of  fig.  4,  the  two  beads  efin  fig.  3,  are  then  slid  into  the 
notches  in  the  top  of  dddd  fig.  4,  to  keep  the  whole  together; 
the  groove  t  receives  a  corresponding  piece  on  ef,  fig.  3,  to  keep 
it  steady,  the  whole  of  fig.  3  has  a  metallic  cover,  to  keep  the 
chips  out  of  the  grooves. 

It  is  plain,  that  by  tightening  the  screw  A  in  the  bottom  of 
fig.  4,  the  whole  will  be  fixed  and  prevented  from  sliding  along 
the  bar  H,  and  fig.  3,  from  sliding  in  a  direction  perpendicular 
to  the  bar ;  the  piece  /,  fi%.  3,  on  which  the  tool  is  laid,  can  be 
raised  or  lowered  at  pleasure,  and  fixed  by  the  screw  m. 

On  the  end  n  of  the  spindle  P,  figs.  1  and  2,  is  screwed  oc- 
casionally an  universal  chuck  for  holding  any  kind  of  work  which 
is  to  be  turned  (see  fig.  6.).  A  is  the  female  screw  to  receive 
the  screw  n,  ^,  \  •  near  the  bottom  of  the  screw  A  is  another 
screw  B  B,  which  is  prevented  from  moving  endways  bv  a  col- 
lar in  the  middle  of  it  fixed  to  the  screw  A  :  one  end  of  the 
screw  B  B  is  cut  right-handed,  and  the  other  left-handed;  so 
that  by  turning  the  screw  one  way,  the  two  nuts  E  F  will  recede 
from  each  other,  or  by  turning  It  the  contrary  way,  they  will 
advance  towards  each  other;  the  two  nuts  EFpass  through 
an  opening  in  C,  and  project  beyond  the  same,  carrying  jaws 
like  those  of  a  vice,  by  which  the  subject  to  be  turned  is  held. 

For  turning  faces  of  wheels,  hollow  work,  &c.  where  great 
accuracy  is  wanted,  Maudsley  has  contrived  an  ingenious  appa- 
ratus which  he  calls  a  slide-tool,  represented  by  ^%.  7,  where 
E  E  E  is  the  opening  to  receive  the  bar  H,  fig.  1,  and  is  fixed  by 
the  clamp,  fig.  8,  as  before  described  ;  the  tool  for  cutting,  etc. 
is  fixed  in  the  two  holders  &  &  by  their  screws ;  these  holders 
are  fastened  to  a  sliding-plate  a,  whioh  can  be  moved  back* 
wards  and  forwards  by  the  screw  c,  causing  the  tool  to  advance 
or  recede;  fig.  9,  represents  the  under  side  (turned  upward)  of 
the  part  A  A,  in  which  the  screw  c  is  seen  fixed  at  each  end, 
and  the  nut  d,  which  is  attached  to  the  under  side  of  the  plate 
a,  working  upon  it.  When  it  is  necessary,  as  in  the  turning  of 
the  inside  of  cones,  &c.  that  the  tool  should  not  be  parallel 
to  the  spindle  P,  the  sc;ew  e  and  another  similar  one  behind 
must  be  loosened,  the  tool  set  at  the  proper  angle,  and  then  be 
screwed  tight  again. 

To  make  the  piece  A  A  move  truly  when  it  is  turned  round, 
there  is  a  hole  f,  fig.  9,  to  receive  a  knob  e,  fig.  14,  upon  the 
plate  B,  which  acts  as  a  centre,  and  keeps  ft  in  its  place ;  there 
are  three  holes  on  each  side  in  the  plate  B,  fig.  12,  to  pnt  the 
screw  e  in  at  different  tiroes,  thus  giving  the  tool  a  greater 
range  than  the  circular  openings  SS  will  admit.  The  part 
EBEE,  represented  separately  and  inverted  in  fig.  10,  is  of 
cast  iron,  and  has  a  screw  A  working  in  it  similar  to  fig.  9 ;  the 
nut  of  this  screw  is  attached  to  the  bottom  of  the  slide  H,  fig. 
11,  at  f,  which  slides  in  the  groove  t,  figs.  7  and  10;  at  one 
end  of  it  is  a  box  containing  a  scrow  >n,  hereafter  described, 
and  at  the  other  is  a  frame  of  brass  K  K.  Near  the  same  end 
of  the  slide  is  a  pin  L,  projecting  above  the  plate,  which  is  put 
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through  an  open  inn,  J.  *■>  %-  1*  •»  steady  it;  while  the  other 
cad  C  of  fig.  13,  is  put  through  an  opening  M  in  the  ho*  D,  fig, 
11.  lu  lh«  pad  Gin  an  oblique  slil  it  la  receive  a  stub  wliiob 
projects  from  the  bottom  «f  the  nut  n,  worked  by  the  screw  n, 
jig.  1 1 ;  by  ibis  arrangeuienl  it  ia  obvious  that  if  ibe  screw  n  is 
worked,  the  atab  of  the  nut  n,  acting  ugaiast  the  slide  of  the  slit 
//as  an  inclined  plaoe,  will  move  it  backwards  or  forward* 
lbiuur.li  tbti  opening  M ;  a  metal  cover  r,  fig.  14,  is  occasionally 
put  over  Ibe  opening  for  the  wit  a  and  screw  m,  to  provent  Ibe 
cbips  front  falling  in. 

Near  Ibe  Tour  corners  of  the  frame,  fig.  IB,  are  four  small  pro- 
jection* o  avo,  «itb  inclined  sides,  that  lit  into  the  four  openings 
pftppoiWg*.  13,  and  7,  luoso  openings  are  out  out  in  twit  brass 
pi  nit- 4,  screwed  on  at  right  angle*  to  tho  plates  B  I),  figs.  7,  aad 
13  t  die  ends  y  q  a ij  of  these  plait*  slide  between  tho  edges  of 
the  frame  k  it  aad  Ibe  bo*  I),  mi  as  to  prevent  any  other  mo- 
tion than  a  vertical  one. 

When  this  ihdc-taol  is  used,  the  puppet  G  is  to  ho  removed 
or  pusbt'd  back  further  from  F,  and  iiiti  tool  is  put  upon  the 
bar  II.  fig-  1.  and  fixed  in  the  place  of  the  rest  J,  by  the  clamp 
iii:.  S ;  the  distance  from  the  centre  n  is  adjusted  hy  the  screw 
a,  Hhicli  moves  the  slide,  fig.  11.  in  toe  groove*  t,  tin*.  7.  and 
10,  with  lbs  whole  apparatus  upun  it;  by  Ibe  (crow  m,  rjjc^.  7, 
and  11.  as  before  described,  the  slide,  (i((.  Vi,  may  be  moved  in 
a  direction  perpendicular  to  tliu  bar  U,  fig.  1 ;  and  its  projections 
•  u  acting  against  ibe  slits  p;>,  ligs.  7,  and  13,  aa  inclined  planes, 
wdl  raise  or  lower  the  plate  B  »s  in  required. 

The  tool,  which  has  baeu. before  fixed  iu  the  holders  it,  nan 
be  set  at  the  proper  angle,  by  loosening  tbu  screw  t.  as  pie. 
viously  described:  and  lastly,  the  tool  with  the  holders  and 
slider  a  can  he  advanced  or  withdrawn  by  working  the  screw 
*.  The  nuts  of  the  screws  e,  nud  k,  fig.  7,  are  not  screwed  fast 
to  the  sliding  plates,  but  arc  held  by  two  pins  I.  fig.  II,  which 
fit  into  grooves  *,  fig-  '".  in  each  side  of  the  nut ;  by  these 
means,  the  sliding  plate  can  at  any  time  he  taken  out  by  only 
unscrewing  one  of  the  lira  us  sides  front  the  groove  i,  -without 
taking  onl  tho  screw  and  nut.  To  make  tho  grooves  always  fit 
tiitir  slides,  the  two  pieces  or  brass  iry,  lig.  7,  composing  the 
tides  of  the  groove,  have  elliptic  holes  for  their  screws  a,  so  as 
to  admit,  when  the  screws  are  slackened,  of  being  pushed  in- 
wards by  tho  screws  «•,  wliiuli  work  in  a  lump  of  uiotal  cast  with 
the  part  A  A. 

The  larger  lathes  which  this  machinist  uses  in  his  manufac- 
tory ,  instead  of  being  worked  by  the  foot,  as  represented  in  lig, 
I.  are  worked  by  hand  ;  Ibe  wheel  and  fly-wheel  whiuh  the  men 
lorn  works  by  a  strap  on  another  whoel  Used  tu  tho  ceiii:ig, 
directly  over  it;  on  the  axisof  Ihia  wheel  is  a  larger  one,  wuiub 
Urns  another  small  whoel  or  puller,  fixed  to  the  ceiling, 
directly  oter  the  mandrel  of  the  lathe ;  and  this  last  lias  tin  its 
axis  a  Inrger  ono  which  works  the  mandrel  D,  by  a  baud  of  cut- 
gal.  These  latter  whoel*  are  fised  in  a  cast-iruu  frame,  move- 
able on  ajoint;  and  ttiiu  frame  bus  always  n  strong  tendency  to 
rise  up  from  the  action  ul'nheuvj  weight ;  the  rope  from  which, 
after  passing  over  a  pulley,  ia  fastened  to  the  frame:  this 
weight  not  only  serve*  tu  keep  the  mandrel-band  tight,  when 
applied  to  any  of  the  .grooves  therein,  but  always  makes  the 
Strap  between  the  two  wheel*  on  the  ceiliug  fit.  A*  it  is  ne- 
cessary that  die  workman  should  bo  able  to  stop  hi*  lathe, 
without  the  men  stopping  who  are  turning  the  great  wheel, 
there  arc  twu  pulleys  or  rollers,  (on  the  axis  of  the  wheel  over 
the  lathe,)  for  the  strap  coining  from  lite  other  wheel  on  the 
ceiliug  -,  one  of  these  pulleys,  called  the  /Latl  jiulUy,  is  fixed  to 
the  axis  with  which  it  turns,  and  the  other  which  slips  round  it, 
i*  called  the  JW  pulUij ;  the.*'  pulleys  are  put  oloso  to  each 
other,  so  that  by  slipping  the  strap  ttpou  the  lire  pulley,  it  wilt 
nut  turn  the  axis ;  but  if  slipped  on  tho  other  it  will  turn  with 
it  -.  this  is  effected  by  a  horizontal  bar,  with  two  upright  pins 
in  it,  between  which  the  strap  passes.  This  bar  is  moved  in 
suoh  a  direction  as  will  throw  the  strap  upon  the  live  pnlley,  by 
means  of  a  strong  bcll-spiing;  and  in  n  contrary  direction  it 
is  moved  by  a  cord  fastened  to  it,  which  passes  over  a  pulley, 
and  hnnga  down  within  reach  of  the  workman  a  hand  ,-  to  tin* 
curd  is  fastened  a  weight,  heavy  enough  to  counteract  the  bell- 
spring,  and  bring  the  strap  up  tu  the  dead  pulley,  to  turn  the 
huh-; ;  but  wheu  the  weight  i*  hud  upon  n  little  shelf,  prepared 
f«r  die  purpose,  the  spring  will  act  and  slop  it. 


There  is  some  additional  apparatus  for  cutting  tin  teeth  ot 
wheels,  in  which  tho  fJaoe  of  the  mandrel  1>,  lift  1,  has  seventeen 
concentric  circles  upon  it,  each  divided  into  a  different  number 
of  equal  parts,  by  small  holes.  There  is  a  thin  slop,  a>,  tig,  1, 
which  moves  round  on  a  screw,  Biwd  in  tho  standard  F:  this 
stop  made  nf  thin  steel  is  ao  fixed,  that  when  turned  up.  and  its 
point  inserted  to  any  of  the  divisions  of  the  mnndrel,  it  bos  a 
sufficient  spring  lo  keep  it  there  :  the  wheel  to  he  cut  is  fasten- 
ed, by  means  of  a  ehuek,  to  tho  arrow  n,  and  nflcr  it  baa  been 
turned,  and  brought  to  tho  proper  shape,  tho  rest  S  is  taken 
away,  and  the  slide-tool  substituted-:  a  square  bar  is  then  pat 
into  the  two  holders,  kb,  fig.  7;  this  bur  baa  two  branches  for 
holding  the  ends  of  n  spindle,  near  one  end  of  which  isa  pulley, 
and,  instead  of  the  circular  saw  oommonly  a*ed,  at  the  other-arc 
four  chisels,  fixed  perpendicularly  into  the  spindle,  for  cutting 
out  the  teeth  ;  the  pulley  ia  tnraed  with  the  intervention  of  se- 
veral wheels  to  augment  the  velocity  by  the  same  great  wheel 
as  the  lathe,  with  7300  revolutions  per  minute ;  lite  mandrel  ia 
then  fixed  by  the  stop  m,  fig.  1,  and  the  cutter  advanced  towards 
the  wheel  hy  the  screw  c,  fig.  7.  When  it  has  cut  that  tooth, 
the  cotter  ia  withdrawn,  nnd  the  mnndrel  turned  to  another 
division,  and  another  tooth  is  out  again  as  before.  At  that 
part  of  the  frame  of  tho  colling  spindle  where  the  bar,  fixed 
in  the  holder*  of  the  slide-toot,  connects  with  the  two  branches, 
there  is  a  joint,  by  which  the  cutting- spindlu  can  bo  placed  in 
an  inclining  position,  for  cutting  oblique  teeth,  like  those  which 
work  with  an  endless  sorew.  The  great  velocity  with  which 
this  spindle  turns,  soon  generate*,  by  friction  nnd  resistance,  a, 
dogma  of  heat  sufficient  to  expand  it  very  sensibly  ;  but  Ibis 
ingenious  mechanist  ho*  judiciously  compensated  for  it  in  his 
construction,  by  making  the  spindle  so  short  aa  to  play  loosely 
in  it*  snekots  nt  the  commencement  of  the  motion ;  bat  after  a 
few  seconds  the  expansion  causes  the  whole  tu  fit  together  as 
it  might  to  do,  and  the  work  of  culling  prouceds  with  MOaracy, 
safety,  nnd  despatch. 

As  an  improvement  on  the  common  lathe,  Mr.  Williamson, 
of  Union-street,  Lambeth,  from  many  years'  experience,  ha* 
been  induced  lo  turn  his  attention  to  some  modo  of  decreasing 
tbe  friction,  and  lightening  the  labour.  This  he  has  at  length 
accomplished  by  a  simple  addition  to  the  machine  that  we 
■hall  immediately  describe,  first  saying  a  few  word*  on  the 
construction  or  the  common  lathe. 

In  A  diameter  or  the 
wheel  is  about  three  feet; 
of  the  pulley,  four  or 
five  inches  ;  the  line  in- 
troduced under  the  one 
and  over  the  other,  com- 
monly touches  nhoiit  * 
of  the  pulley ;  and,  there- 
fore, lo  cause  any  body 
lu  revolve,  wbute  diame- 
ter is  the  same  as  iltat  of 
tho  pulley,  or  larger,  a 
very  thick  lino,  about 
three-eighths  of  an  iuuh 
diameter,  or  u  liue  very 
tight,  most  he  used, 
which  in  either  case  in- 
creases the  friction,  ami 
of  coarse  materially  in- 
creases the  labour. 

Now,  the  way  in  which 
Williamson  works  bis 
lathe,  so  as  to  decrease 
the  friciioo  and  lighten 
the  labour,  ia  by  carry- 
ing the  line  over  n  second 
pulley,  working  on  cen- 
tres, and  so  placed  as  to 
leave  the  workman  tho 
power  of  tightening  the  line  with  facility,  by  means  of  a  weight, 
according  to  the  work  he  ia  engaged  an.  With  Ibis  lit  lie  addi- 
tion,, the  workman  use*  a  line  only  ono-cleventb  of  an  inch 
thick,  which,  applied  according  to  the  above  figure,  will  carry,  or 
vauae  to  revolve,  upon  a  nine-inch  pulley,  the  nave  of  a  wagguu 
JD' 
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wheel,  iiitt*u  inches  diameter,  and  eighteen  inches  long,  (the 
dimensions  in  rough.)  We  mention  ihi».  to  shew  that  ii  ii 
suited  to  all  sort*  Of  work  that  can  be  dune  by  Ibe  turner,  and. 
in  fact,  enable*  him  to  do  much  heavier  work  than  hi*  strength 
would  permit  in  Ibe  ordinary  way. 

In  adva(,ta-<M  appear  to  be:— 1.  Decrease  of  friction. 
2.  That  tbe  tanie  line  can  be  employed  for  all  the  virions 
speeds  tbalare  ummui.  3.  That  the  effect  of  the  various 
tern pe rat urei  of  tbe  atmosphere  upon  the  line  is  of  no  con.*t-~ 
qaence,  a*,  bj  means  of  the  weight,  it  can  be  matte  to  accom- 
modate itself  to  the  different  changes.  With  calgut,  which  is 
funeral)}  used,  Uns  change  of  atmosphere,  in  the  ordinary  way. 
ii  found  to  occasion  not  only  the  frequent  distinction  of  lioci, 
but  j  great  waste  of  lioic  in  rrpairiux  them, 
-  The  turner  bat  generally  upon  liij  mandrel  various-sized 
pulley  t;  yet  it  is  nu  uncommon  thing  to  tind  the  line  too  slack 
upon  one  pulley,  anil  too  tight  upuu  the  next,  when  of  neces- 
sity it  must  be  drafted  upon  tbe  larger,  uhere  it  frequently 
breaks  immediately,  especially  if  the  atmosphere  is  becomimr 
more  dense.  I  pon  Ibe  .•am«  pulley  ibe  lint-  can  be  used  slack 
for  small  articles,  and  as  tight  as  il  ruay  be  found  necessary 
for  larger  articles,  by  decreasing  or  increasing  the  weight,  as 
occasion  may  require. 

DtirriptivMHj  4ie  Dra*i»g. — A,  the  wheel;  B,  the  pulley;  C, 
tbe  additional  pulley  fur  the  line  lu  revolve  on ;  1),  the  frame 
in  which  the  additional  pallet  C  Murks  on  centres ;  E,  a  joint 
on  which  the  frame  1>  works,  to  lighb.-n  the  tiring  l>v  means  of 
the  «e.=ht  H  ;  F,  screw  centres  fur  ibe  pulley  C  j  GO.  pulleys 
for  onmunicatMn  between  the  weight  H  and  the  frame  ii :  H, 
the  weight:  I,  section  of  the  wheel  A)  K,  section  of  the  pulley 
B;  L,  centres  and  edge  of  the  additional  pulley  C;  M,  a  pin.  on 
which,  when  the  ring  at  tbe  end  of  the  line  N  is  bung,  the  lathe 
is  stopped. 

Shortly  after  this  account  of  Mr.  Williamson's  improvement 
made  its  appearance  in   tbe  Mechanic 'f   Magazine,  a  corre- 

rndeut  in  thai  publication  remarked,  thai  this  improvement. 
ugh  extremely  valuable,  was  susceptible  of  considerable 
simplification  ;  and  at  lite  same  time  presented  tlie  following 
drawing*  of  a  plan,  as  calculated  to  prevent  the  line  from 
chabur,  and  likewise  obviate  the  necessity  of  changing  Ibe 
Jtne  fur  heavy  work,  aa  in  tbe  original  plan. 

Fig.  1  is  the  appearance  of  the  lathe  endwise  ;  C  reprcscnla 

one  of  two  pieces,  which   are   fi\cd  to  the  bark-bt-d  oi  ibe 

lathe;  F  is  a  lever,  moveable  on  the  centre  o,  nliicli  lever  baa 

a  piece  cut  out  of  tbe  end,  to  adroit  lire  extra  pulley  D,  wbiob 

Jfig.  I.  Fif.  3. 


I  by  d,  flr.S;  the- lever  F  is  furnMied  wiih  hook  a,  on  which  the 
■  weight  O  is  hung,  according  to  1he  nature  of  the  work.  It 
woold  improve  the  plan,  if  the  grooves  in  the  mandrel- pulley, 
instead  of  being  aitsolur.  were  turned  rather  Bat  at  the  bot- 
tom. Fie.  2  will  he  rca'iili  understood,  as  the  same  letters 
denote  the  same  pan*  as  jo  flu.  I.  A  A  nre  beds  of  the  lathe ; 
pulley  ;  It,  the  l-vrpe  wheel. 
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•ed  for  translation  or  change  nf 


L.iTITMiE.  in  Gcoirrapt..  or  NnvL-Minn,  is  the  dl.tancc  nf 
a  plane  from  ibe  equator,  reckoned  on  an  nrrh  ofthe  meridian, 
intercepts)  between  in  r-inih  and  the  equator. 

A'arfa  LtTlTi'nr.  is  Hint  which  falls  in  the  northern  hemi- 
sphere; «";.  b. ■tawn  :lie  equntnr  and  the  north  pole. 

Utah  LvTtrr  i.e.  is  that  which  falls  in  the  southern  hemi- 
sphere, or  between  the  cqir.lor  and  south  pole. 

FaralMraf  LiTITritr.  nre  small  circles  of  the  sphere  sup- 
posed parallel  to  the  equator;  and  arc-  ihu*  called  because 
they  shew  the  latitude  of  places  hv  their  inlc  r«ccllon  with  the 
meiUliaiis.  nil  places  falling  under  "the  same  circle  briny  in  the 
same  latitude.  The  quadrant,  or  n-.erMinn,  intercepted  lie- 
tween  the  equator  and  ci liter  pole,  is  divided  into  ninety 
degrees,  and  numbered  both  ways  frnm  I  111!  equator  to  the 
pules ;  and  the  In  lit  into  of  any  place  is  equal  to  the  mensnre  of 
the  arch  intercepted  between  the  equator  and  that  place,  and 
which  is  aaid  to  he  north  or  south,  according  ns  it  Is  situated 
towards  the  norlli  or  south  pole.  The  latitude  of  a  place,  and 
the  elevation  of  the  pr-ie  above  the  horiaon  nf  that  place,  are 
terms  frequently  used  indi  Keren tly  the  one  for  the  other,  being 
in  fact  equal  to  cncli  other.  To  comprehend  wilh  precision  the 
definitions  now  laid  down,  we  shall  have  recourse  to  a  diagram. 
The     circle 


must,  to  allow  the  band  to  pass  without  rubbing,  be  plaeed  so 
as  to  aland  in  winding  with  the  pulley  on  the  mandrel,  aa  shewn 


server 

placed;  BCH. 

BCD  are  par. 
linns  of  circles 
which  the  hea- 
venly     bodies 


scribe      round 
the      celestial 

pole  (P).  when  we  fancy  they  riae  In  the  east  and  set  In  (he 
west.  Those  whose  distance  finni  the  pole  is  less  than  the  arc 
PN,  which  marks  the  elevation  of  this  point  above  tbe  horizon, 
appear  to  describe  entire  circles,  sneh  as  G  K  I  H.  N  is  the 
north  point  of  the  boriion:  M  the  south;  and  consequently 
MN~  is  ihe  meridian  line.  The  semi  circle  M  ZN,  the  plane  ut 
which  is  supposed  to  be  perpendicular  to  the  horizon  M  E  NO, 
and  which  passes  through  the  points  UN,  is  the  celestial 
meridian,  which  divides  the  are;  BCD,  B'C'JV,  into  two 
equal  parts  in  (he  points  C,  C.  The  point  E  is  the  east  point 
of  the  horizon,  and  the  point  O  the  west  point:— the  heavenly 
bodies  acem  to  move  from  B  In  II  In  tranavrrslng  the  meridian 
M  Z  N,  which  marks  the  middle  of  tlirir  course. 

If  we  conceive  the  terrestrial  globe  wo  inhabit  to  be  insu- 
lated, our  station  in  the  horizon  and  the  axis  of  the  earth  being 
similar  as  in  the  diagram,  it  is  evident  that  the  horizon  turning 
with  us  during  the  rotation  of  the  globe,  advances  successively 
towards  the  stars  situated  in  tbe  direction  of  its  motion,  which 
consequently  seems  to  be  moving  in  an  opposite  direction  to 
approach  us.  The  piano  M  Z  N  of  ihe  meridian  M  N,  perpen- 
dicular to  the  horizontal  piano  BNOM,  inrns  also  with  this 
latter,  and  directs  itself  successively  towards  the  same  stars 
which  are  then  in  the  middle  of  the  course  which  they  seem  to 
describe  above  the  horizon.  When  (he  western  edge  of  the 
horizon  touches  a  star,  it  appears  in  set.  and  ceases  to  be  visi- 
ble till  tho  motion  of  the  earth  brings  Ihe  eastern  edge  of  the 
horizon  towards  it;  because,  during  this  interval,  the  visual 
rays  which  touch  the  earth  pass  above  the  star.  This  Illustra- 
tion accounts,  iu  the  molt  plum  and  simple  manner,  for  the 


LA  T 


DICTIONARY   Off  'MECHANICAL  BCIENCK. 


L  A  U 


daily  appearance  and  disappearance  of  the celestial  bodies,  by 
which  circumstance  the  sun  produces  the  alternation  of  day  and 
night.  All  the  motion*  alluded  to,  in  the  preceding  definition*, 
are  measured  by  their  angles  only,  without  any  consideration 
of  their  absolute  distances. 

The  Zenith  itt  iudicatcd  by  Z,  being  perpendicularly  ovor  the 
observer's  head;  and  the  Nadir  is  directly  opposite. 

Ifwc  suppose  the  plane  tt'C'D'  to  he  perpendicular  to  the 
a*is  of  rotation,  \% liirli  passes  from  P  through  A,  till  it  meets  in 
the  opposite  hemisphere  a  poiut  coinciding  with  P.  this  plane 
B'C  !>'  mill  iudicatc  the  equator,  all  the  point*  of  which  are  at 
an  <-f|iial  distance  from  tho  poles  P,  P'.  It  follows  from  this 
equality  that,  to  a  spectator  placed  on  the  equator,  the  poles 
are  in  the  horizon;  hut  as  he  advances  towards  either  pole,  it 
becomes  elevated,  while  the  other  is  depressed.  And  the  angle 
P  A  N,  which  measures  tho  elevation  of  the  pole  above  the  hori- 
zon, is  equal  to  chat  which  measures  the  angular  distance  of  a 
place  from  the  equator,  estimated  in  the  direction  of  the  meri- 
dian. Also  the  height  at  which  the  equator  appears  above  the 
horizon,  is  the  complement  of  the  angle  ZAC*;  for  ZAM, 
('A  P.  being  respectively  right  augles,  if  we  subtract  the  com* 
mou  auglo  7,  A  P,  the  remainder  ZAC'z:  PA  N.  Hence  if 
wc  suppose  Z  to  be  Loudon  61°  31'  from  the  equator  C,  the 
Hevation  of  the  pole  is  also  61°  31'.  As  soon  then  as  the 
height  of  the  polo  above  tho  horiaon  can  be  determined  for  any 
place,  the  angular  distance  of  this  place  from  the  equator  is 
known,  or  tho  number  of  parts  of  the  meridian  intercepted 
between  this  place  and  the  horizon. 

The  rircumpolar  stars,  whioh  never  set  in  those  places  where 
one  of  the  poles  is  elevated  above  the  horizon,  determine  this 
immediately ;  for  since  they  appear  to  describe  circles  round 
the  celestial  pole,  they  arc  equally  distant  from  it  in  every 
direction,  and  as  they  pass  twice  over  the  meridian  during  the 
diurnal  revolution  of  the  earth,  namely,  once  above  the  pole, 
and  once  below  it,  if  wc  measure  their  angular  elevation  at 
i-ach  of  thesr  positions,  and  take  the  mean  of  these  two  results, 
we  shall  obtain  the  elevation  of  the  pole. 

Let  A  be  an  observer  on  the  earth,  and  let  G  H  I  K  be  the 
rirrtc  which  a  star  describes  round  the  point  P;  then  by  mea- 
suring the  angle  I  A  N  when  the  star  is  on  the  meridian  above 
the  pole,  and  also  the  angle  6  A  N  when  the  same  star  is  on 
the  meridian  below  the  pole;  the  angles  I  A  P.  GAP  being 
« i(n;il,  the  angle  PAN  is  the  mean  between  1 A  X  and  G  A  N, 
iiiM  is  equal,  consequently,  to  half  their  sum.  Moreover,  if  we 
take  half  the  difference  I  A  G  of  the  angles  IAN  and  G  A  N. 
measured  between  the  star  and  horizon,  we  shall  obtain  tho 
angle  I  A  P,  which  will  give  the  angular  distance  between  the 
observed  star  and  the  celestial  pole. 

Thus,  by  measuring,  for  example,  at  London,  during  a  long 
w  inter's  night,  tho  two  meridian  heights  of  the  polar  star  (a  I'rut 
Miw»ri9,  having  8b°20  4*>"  declin.  N.)  we  find  that  {Ann.  1820,) 
When  it  passes  above  the  pole  its  altitude  J  Mo  I(y  n« 

measures  ................ ,  S 

And  when  it  passes  below  tike  pole,  it  f  4<VD  *,,  ^ 
measures , s  ° 

MMWM.K— .MMM. 

The  sum  of  which  ia lo»J°  ttf  4Xj* 

And  their  half 61°  31'  W/' 

Which  will  be  the  altitude  of  the  pole  above  the  horiron  of 
London,  or  the  distance  of  this  city  from  the  equator 

If.  on  the  cflnlrnrv,  we  subtract  A\P  i>\'  4t#'  from  63°  ltf  11", 
wc  shall  bud  for  their  difference  3°  Itt1  2-2",  or  which  the  half 
I'SU  II*  will  give  the  distance  of  tho  polar  star  from  the  pole 
da  1*20;,  which  we  thus  find  does  not  exactly  occupy  this 
point,  but  is  yet  very  near  to  it. 

The  stars  enable  us  to  determine  another  position  relative  to 
any  place  where  our  former  observation  may  have  been  made, 
namely,  the  longitude  of  that  place:  between  tho  passage  of  the 
«anie  star  over  any  two  meridians,  a  period  of  time  elapses 
which  is  to  the  whole  time  of  rotation  as  tho  angle  made  by 
these  meridians  is  to  two  right  angles;  so  that  if  the  first 
inter* ai  can  be  measured,  to  compare  it  with  the  second,  we 
may  deduce  the  angle  which  the  two  meridians  muko  with  each 

*  la  rtferibf  to  tlu*  diafram,  the  reader  will  undewtaad  that  s  right 
l.i*  i*  tajposed  to  oooiva  Z  A,  P  A.  G  A,  &o. 


other.  This  could  be  done,  if  we  could  indicate  by  a  signal 
visible  at  the  same  time  to  the  places  under  the  two  meridian*1 
the  moment  when  a  star  appears  on  one  of  the  meridians ;  be- 
came this  instant  being  marked,  a  well-regulated  wuteh  would 
give  the  time  which  elapses  between  this  transit  and  that  of  the 
same  star  over  the  other  meridian. 

W,  for  example,  two  observers,  one  at  Portsmouth,  R.  N. 
Academy,  and  the  other  at  Plymouth  Garrison,  having  agreed 
to  determine  on  the  same  day,  the  transit  of  the  same  star  over 
the  meridian  of  the  place  they  inhabit,  and  that  a  signal  given 
the  moment  when  the  star  passes  the  meridian  of  Portsmouth 
Academy,  could  bo  visible  at  Plymouth  garrison,  about  12 
minutes  G  seconds  would  olapse  before  the  star  would  pass  the 
meridian  of  Plymouth  ;  and  this  interval  being  nearly  the  120th 
part  of  the  diurnal  revolution  of  the  earth,  it  follows  that  the 
plane  of  the  meridian  which  passes  over  the  Koynl  Navy  Aca- 
demy at  Portsmouth,  makes  with  that  of  the  plane  of  the  meri- 
dian which  passes  over  the  garrison  of  Plymouth,  an  angle 
which  is  neatly  the  I20tb  part  of  fonr  right  angles,  or  the  mea- 
sure of  3°  1'  23"  according  to  actual  observation.  If  for  Ports- 
month  and  Plymouth  wc  substitute  St.  Paul's,  London,  and 
Shcrburn  Castle,  the  premises  will  give  ns  one  3tt0th  part  of  the 
earth's  diurnal  revolution,  or  4'  in  time  zz  1°  of  the  equinoctial. 
This  second  position  of  a  placo  being  thus  determined,  fixes  its 
exact  situation ;  for  Sherburn,  for  instance,  being,  wc  shall  say, 
in  the  same  latitude  with  London,  and  4'  later  than  it,  its  longi- 
tude is  1°  west.  So  also  Plymouth  is  3°  1'  21'  west  of  Ports- 
mouth.— From  Dr.  Jmmesons  Celestial  Atlas. 

Latitude,  In  Astronomy,  as  of  a  star  or  planet,  is  its  dis- 
tance from  the  ecliptic,  being  an  arch  of  latitude  of  a  circle  of 
latitude,  reckoned  from  the  ecliptic  towards  the  poles,  cither 
north  or  south.  Hence,  tho  astronomical  latitude  is  quite  dif- 
ferent from  the  geographical,  the  former  measuring  from  the 
ecliptic,  and  tho  latter  from  the  equator,  so  that  this  latter 
answers  to  the  declination  in  astronomy,  which  measures  from 
the  equinoctial.  The  sun  has  no  latitude,  being  always  in  the 
eoliptlo,  but  all  tho  stars  have  their  several  latitudes,  and  the 
planets  are  continually  changing  their  latitudes,  sometimes 
north  and  sometimes  south,  crossing  the  ecliptic  from  the  one 
side  to  the  other;  the  points,  in  which  they  cross  the  ecliptic, 
being  called  the  nodes  of  the  planet,  and  in  these  points  it  is 
that  they  can  pass  over  tiro  fuee  of  the  sun  or  behind  his  body, 
vis.  when  they  come  both  to  this  point  of  tho  ecliptic  at  the 
same  time. 

Vireie  of  L-ititi'db.  is  a  great  circle  passing  through  the 
poles  of  the  ecliptic,  and  consequently  perpendicular  to  it,  like 
as  the  meridians  arc  perpendicular  to  the  equator,  and  pass 
through  its  polos. 

L\Tirtr>B  of  the  Moon,  Sorth  ascending,  is  when  she  pro- 
ceeds from  the  ascending  node  towards  nor  northern  limit  or 
greatest  elongation. 

Latitude,  North  descending,  is  when  the  moon  returns  from 
her  northern  limits  towards  the  descending  node. — L\Ttn  i>k, 
South  dt  set  tiding,  is  when  she  proceeds  from  the  descending 
node  towards  her  southern  limit. — LiiiTl'DK.  South  ascending, 
is  when  she  returns  from  her  southern  limit  towards  her 
ascending  node:  and  the  same  is  to  be  understood  of  the  other 
planets. 

Heliocentric  L4TiTri»E,of  a  Planet,  is  its  latitude  or  distance 
from  the  ecliptic,  such  as  it  would  appear  from  the  sun.  This, 
when  the  planet  comes  to  the  same  point  of  its  orbit,  is  alwav* 
the  same,  or  unchangeable— (Uotrntric  Latiti'Dk,  of  ;i  Planit, 
is  its  latitude  as  seen  from  the  earth.  This,  though  the  planet 
be  in  the  same  point  of  its  orbit,  is  not  always  the  same,  but 
alters  according  to  the  position  of  the  earth  in  respect  to  tho 
planet.  The  latitude  of  a  star  is  altered  only  by  the  aberration 
of  light,  and  the  secular  variation  of  latitude. 

Difference  of  Lviirrnr",  is  an  arc  of  the  meridian,  or  the 
nearest  distance  between  the  parallels  of  latitude  of  two  places. 
When  the  two  latitudes  are  of  the  same  name,  either  both 
north  or  both  south,  subtract  the  less  latitude  from  the  greater, 
to  give  the  difference  of  latitude;  hut  if  they  are  of  different 
names,  then  their  sum  will  he  the  difference  of  latitude. 

L  ATT  EN,  iron  plates  tinned  over,  of  which  tea- canisters 
arc  made-    Sec  Tinning. 

LAUGHTER,  an  affectum  peculiar  to  mankind,  occasioned 
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ej  *ir.T**.sir:r  *it  tickles  Hk-  fancy.  If»  laughter  Ihe-eye- 
trow*  are  raised  about  tdc  m i. Idle,  and  drawn  down  next  to 
tVe  ftf<«^ ;  the  ej«  are  almost  shot;  the  month  opens'  and 
utiri  the  ttreli.  the  corners  of  the  month  feeing  drawn  back 
ffl»d  raited  rip;  Uie  cheeks  seeat  pnfted  op,  and  almost  hide 
the  ejevs  the  face  h  usually  red  ;  the  nostrils  are  open;  and 
the  eye  wet. 

LAUNCH,  a  peculiar  kind  of  boat.  The  principal  snperi- 
oriry  '■(  the  lamed  to  the  forrjr  boat,  consist*  in  being  by  its  coo- 
Slnrctiin  mneh  filler  to  undertake  the  cal.le,  which  is  a  very 
Decenary  employment  in  (he  harbours  of  the  Lei  ant  sea,  where 
the  rabies  of  different  ships  are  fastened  across  each  other; 
and  frequently  render  this  exercise  extremely  necessary. 

Ltrir.H,  is' also  the  movement  by  which  a  ship  or  boat  de- 
fends  into  the  water  ;  hence,  to  Launch. 

To  facilitate  the  u  pe  ration  of  la  uneliing.  and  prevent  any  inter- 
ruption therein,  the  ship  is  supported  with  two  Strong  platforms 
laid  with  a  gradoal  inclination  to  the  water  on  the  opposite 
sides  of  her  keel,  to  which  they  are  parallel.  Upon  the  surface 
of  this  declivity  are  placed  two  corresponding  ranges  ofplanks, 
which  compose  the  base  of  a  frame  called  the  rradle,  whose 
tipper  pari  envelops  the  ship's  bottom,  whereto  it  is  securely 
attached.  Thas  the  lower  surface  uf  the  cradle  conforming  ex- 
actly to  that  of  the  frame  below,  lies  Hat  upon  it.  lengthways, 
under  the  opposite  side  of  the  ship's  bottom,  and  as  the  former 
Is  intended  to  slide  downwards  upon  the  latter,  carrying  the 
ship  along  with  it.  the  planes  or  faec-s  of  both  are  well  daubed 
with  soap  and  tallow. 

The  necessary  preparations  for  the  launch  being  made,  all  the 
blocks  and  wedges  by  which  the  ship  was  formerly  supported 
are  driven  out  from  under  her  keel,  till  her  whole  'weight  gra- 
dually subsides  upon  her  platform,  above  described,  which  are 
accordingly  called  the  Ways.  The  shores  and  Stanehioos  by 
which  she  is  retained  upon  the  stocks  till  the  period  arrives 
for  launching,  are  at  length  cut  away,  and  the  screws  applied 
In  move  her  if  necessary.  The  motion  usually  begins  on  the 
instant  when  the  shores  are  cut,  and  the  ship  slides  downwards 
along  the  ways,  which  are  generally  prolonged  under  the  sur- 
face of  the  water  to  a  sufficient  depth  to  float  her  as  soon  as  she 
arrives  at  ilic  furthest  end  thereof. 

When  a  ship  is  to  be  launched,  the  ensign,  jack,  and  pendant 
ore  always  hoisted,  the  last  being  displayed  from  a  shaft  erect- 
ed in  the  middle  of  the  shin.  Ships  of  the  first  rate  are  com- 
monly constructed  in  dry  docks,  and  afterwards  Hotted  out  by 
throwing  open  the  flood-gates,  and  suffering  the  tide  to  enter, 
lis  soon  as  they  are  finished. 

L  iiJNCFi  Ho,  is  the  order  to  let  go  the  top-rope  after  the  top- 
mast isfldded. 

LAUNDER,  in  Mineralogy,  a  name  given  in  Devonshire, 
and  other  places,  to  a  long  and  shallow  trough  which  receives 
the  powdered  ore  after  it  comes  out  of  the  box  or  Coffer,  which 
is  a  sort  of  mortar,  in  which  it  is  poudcrcd  with  Iron  pestles. 
The  powdered  ore,  which  is  washed  into  the  launder  by  the 
water  from  the  coffer,  is  always  lines!  nearest  the  grate,  and 
coarser  all  the  way  down. 

LATJRUS  Nonius.  Bay  Tree.  Lear*  and  Berriet.—U 
distillation  with  water,  the  leaves  of  bay  yield  a  small  quantity 
of  very  fragrant  essential  oil ;  with  rectified  spirit,  they  nfbrd  a 
moderately  warm  pungent  extract.  The  berries  yield  a  larger 
quantity  of  essential  nil :  they  discover  likewise  a  degree  of 
unetuosity  in  the  mouth  ;  give  out  to  the  press  an  almost  insi- 
pid fluid  oil ;  and  on  being  boiled  in  water,  a  thicker  bulyrii- 
ccoas  one,  of  a  yellowish-green  colour,  impregnated  with  the 
flavour  uf  the  berry.  An  infusion  of  the  haves  is  sometimes 
drunk  as  tea;  and  the  essential  o'i  of  the  berries  may  be  given 
from  erne  to  five  or  six  drops  on  sugar,  or  dissolved  by  means 
irf  mucilages,  or  in  spirit  of  wine. 

LAUItL'SKASSAFaAS.  SaIIAI  RssTrF.E.   Hark.-    Ita  medical 

character  was  formerly  held  in  great  estimation;  and  its 
sensible  qualities,  which  are  stronger  than  nny  of  the  woods, 
may  hnve  probably  contributed  to  establish  the  opinion  so 
generally  entertained  of  its  utility  in  many  inveterate  diseases ; 
for,  soon  after  its  Introduction  into  Europe,  it  was  sold  at  a  very 
Inch  priee,  and  its  virtues  were  extolled  in  publications  pro- 
fessedly written  on  the  subject.  It  is  now,  however,  thought 
to  be  of  very  little  importance,  and  seldom  employed  bat  In 
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sassafras,  by  Its  extreme  fragrance,  is  said  to  produce  he;,.;. 
ache  ;  to  deprive  it  of  this'  effect,  the  decoction  ou<,'Nt  to  le 
employed. 

LAL'BU.S.  Bay-tree,  a  genus  of  the  ennesridria  monogynla 
class  and  order  of  plants.  Natural  order  of  holoracea;.  There 
are  32  species.  This  genus  consists  of  trees  tit  shrubs ;  leaies 
mostly  entire,  in  a  few  nearly  opposite,  commonly  perennial, 
as  in  most  trees  of  the  torrid  lone.  L.  nob  II  is,  common 
sweet  hay.  grows  from  twenty  to  thirty  feet  fn  height;  it  has 
large  evergreen  leaves,  of  a  firm  texture,  with  an  agreeable 
smell,  and  an  aromatic  bitterish  taste;  Dowers  dfoecius,  or 
male  and  female  on  different  trees,  In  racemes  shorter  than  the 
leaves,  of  an  herbaceous  colour;  corollas  four-petatled  in  the 
male  flowers  ;  stamens  from  eight  to  twelve ;  berry  superior,  of 
a  dark  purple  colon  r,  almost  blacky  it  Is  a  native  of  the  southern 
parts  of  Europe  and  Asia.  L.  pcrsca,  alligator,  or  avocado 
pear  of  the  West  Indies,  is  about  thirty  feet  in  height ;  the 
fruit  Is  the  size  of  oue  of  our  biggest  pears,  enclosing  a  large 
seed  with  two  lobes.  It  is  held  in  great  esteem  la  the  West 
Indies  ;  the  pulp  Is  of  a  pretty  Arm  consistence,  and  has  a  deli- 
cate rich  flavour.  L,  cliina  mom  urn,  or  cinnamou-tree.  is  a 
native  of  Ceylon.  It  has  a  large  root,  nnd  divides  into  several 
branches,  covered  with  a  bark,  which  on  the  outer  side  Is  uf  a 

Erayish  brawn,  and  on  '.he  tnslde  has  a  reddish  cast.  The 
ody  of  the  tree,  which  grows  to  the  height  or  twenty  or  thirty 
feet,  is  covered,  as  well  as  its  very  numerous  branches,  with  a 
bark,  which  at  llrtt  is  green  and  afterwards  red.  The  leaf  Is 
longer  aod  narrower  than  the  common  bay-tree;  and  it  is  thrce- 
nerved,  the  nerves  vanishing  Inwards  the  top.  The  flowers 
are  small  and  white,  and  grow  in  large  bunches  at  (he  extre- 
mity of  the  branches.  The  fruit  is  shaped  like  on  acorn,  but  is 
not  so  large. 

LAVA,  tlic  production  of  /Etna,  Vesuvius,  Heels,  nnd  other 
volcanoes,  is  of  a  grayish  coloor  passing  (o  green :  it  [a  spotted 
externally,  ami  occurs  porous,  carious,  or  vesicular.  Its  lustre 
is  litreous.  more  or  less  glistening.  It  is  moderately  hard, 
hritde,  easily  frangible,  anil  light.  It  generally  attracts  strongly 
the  magnetic  needle-  It  is  easily  fusible  into  a  black  compact 
glass.  It  frequently  encloses  other  fossils,  especially  crystal* 
of  felspar,  mimic,  hornblende,  and  leucile.     Set  Volcanoes. 

LAVENDER  IiKtvEj.  Lavender  has  been  an  official 
plant  for  n  considerable  lime,  though  we  have  no  ccrtuili 
accounts  of  it  given  by  the  ancients,  lis  medical  virtue 
resides  In  the  essential  oil,  which  is  supposed  to  be  a  penile 
corroborant  and  stimulant, of  the  aromatic  kind;  and  is  recom- 
mended in  nervous  debilities,  and  various  affections  proceed- 
ing from  a  w'ant  of  energy  in  (be  animal  functions. 

LAYING  tii  rLavd,  the  state  of  motion  which  increases  the 
distance  from  (he  coast,  so  as  to  make  it  appear  lower  and 
smaller;  a  circumstance  which  evidently  arises  from  the  inter- 
vening convexity  of  the  surface  of  the  sea.  It  is  used  in  con- 
tradisiinciion  to  raising  the  laud,  which  is  produced  by  the 
opposite  motion  of  approach  towards  it. 

To  Lay-in  off  a  Yard,  to  come  from  ihc  yard-arms  towards 
the  niiist,  so  as  to  quit  it  nt  the  rigging.  Living  oat  on  a  Yard, 
is  In  go  out  towards  the  yard-arms. 

LAY-MAN,  among  Painters,  a  small  statue,  whose  joints 
are  so  formed,  that  it  may  be  put  into  any  attitude,  for  the  pur- 
pose of  adjusting  the  drapery  of  figures. 

LAZARETTO,  a  building,  or  vessel,  Glted  up  and  appointed 
for  the  performance  of  quarantine,  in  which  all  persons  ate 
confined  who  arc  suspected  to  have  come  from  places  infected 
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LEAD,  a  while  metal  of  a  considerably  blue  tinge,  very  soft 
and  flexible,  not  very  (euacious,  and  consequently  incapable 
of  being  drawn  into  fine  wire,  though  it  is  easily  extended  into 
thin  plates  under  the  hammer.    Its  specific  gravity  is  1135.    It 

melts  at  012  deg.     In  a  strong  heat  it  boils,  and   emits  fumes; 
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during  which  time,  if  exposed  to  the  air,  its  oxidation  proceeds 
with  coosdierable  rapidity.  Lead  is  brittle  at  the  time  of  con- 
gelation. In  this  state  it  may  be  broken  to  pieces  with  a  ham- 
mer, and  the  crystallization  of  its  internal  parts  will  exhibit  an 
arrangement  in  parallel  lines.  Lead  is  not  much  altered  by 
exposure  to  air  or  water,  though  the  brightness  of  its  sur- 
face, when  cut  or  scraped,  very  soon  goes  off.  It  is  probable 
that  a  thin  stratum  of  oxide  is  formed  on  the  surface,  which 
defends  the  rest  of  the  metal  from  corrosion.  Most  of  the 
acids  attack  lead.  The  sulphuric  doc*  not  act  upon  it,  uuless 
it  be  concentrated  and  boiling.  Nitric  acid  acts  strongly  on 
lead.  Muriatic  acid  acts  dircotl)  on  lead  by  heat,  oxidizing 
it,  and  dissolving  part  of  its  oxide.  The  acetic  acid  dissolves 
lead  and  its  oxides,  though  probably  the  access  of  air  mny  be 
necessary  to  the  solution  of  the  metal  itself  in  this  add*  White 
lead,  or  ceruse,  is  made  by  rolling  leaden  plates  spirally  up,  so 
as  to  leave  the  space  of  about  an  inch  between  each  coil,  and 
placing  them  vertically  in  earthen  pots,  at  the  bottom  of  which 
is  some  good  vinegar.  This,  like  all  the  preparations  of  lead, 
is  a  deadly  poison*  The  common  sugar  of  lead  is  an  acetate ; 
and  Goulard's  extract,  made  by  boiling  litharge  in  vinegar,  a 
subacetate.  The  power  of  this  salt,  as  a  coagulator  of  mucus, 
Is  superior  to  the  other.  If  a  bit  of  zinc  be  suspended  by  brass 
Or  iron  wire,  or  a  thread,  in  a  mixture  of  water  and  the  acetate 
of  lead,  the  lead  will  be  revived,  and  form  an  arbor  Saturn*!. 
Oils  dissolve  the  oxide  of  lead,  and  become  thick  and  consis- 
tent; in  which  state  they  are  used  as  the  bases  of  plasters, 
cements  for  waterworks,  paints,  &c.  Sulphur  readily  dis- 
solves lead  in  the  dry  way,  and  produces  a  brittle  compound, 
of  a  deep  grey  colour  and  brilliant  appearance,  which  is  much 
less  fusible  than  lead  itself.  Lead  unites  with  most  of  the 
metals.  Two  parts  of  lead,  and  one  of  tin,  form  as  alloy  more 
fusible  than  either  metal  alone:  this  is  the  solder  of  the  plum- 
bers. Bismuth  combines  readily  with  lead,  and  affords  a  metal 
of  a  fine  close  grain,  but  very  brittle.  A  mixture  of  ei^ht  parts 
bismuth,  live  lead,  and  three  tin,  will  melt  in  a  heat  which  is 
not  sufficient  to  cause  water  to  boil.  All  the  oxides  of  lead  are 
easily  revived  with  heat  and  carbon.  Oxygen  and  lead  com- 
bine together  in  different  proportions.  If' the  nitre  of  lead  be 
dissolved  in  a  precipitation  produced  by  potash,  the  preci- 
pitate, when  dried,  will  become  the  yellow  protoxide.  If  it  be 
somewhat  vitrified,  it  constitutes  litharge  ;  and  combined  with 
carbonic  acid,  it  becomes  white  lead  or  ceruse.  This  protoxide 
forms  the  pigment  massicot.  Massicot  exposed  for  about  48 
hours  to  a  great  heat,  becomes  red  lead,  or  minium.  Salts  of 
lead  have  the  peroxide  for  their  base.  They  yield,  when  placed 
on  charcoal  by  the  blow-pipe,  a  button  of  lead.  They  dissolve 
in  water,  and  vield  a  colourless  solution  of  an  astringent 
sweetish  taste.  Lead,  alloyed  with  an  equal  weight  of  tin, 
ceases  to  be  acted  upon  by  vinegar.  Acetate  and  subacetate 
of  lead  have  a  good  effect,  as  external  applieations,  for  inflamed 
surfaces,  burns,  scrofulous  sores,  and  as  eye  washes.  Lead 
taken  internally  is  very  injurious:  hence  the  diseases  to  which 
painters  are  liable.  Litharge,  dissolved  in  wines,  to  give  them 
a  sweet  taste,  is  veiy  mischievous.  Sulphuretted  hydrogen 
will  cause  it  to  throw  down  a  black  precipitate. 

L f.  a  n,  Black.    See  Black  Lka  d. 

LEAD.  SruARoF*  A  salt,  denominated  from  its  composition, 
by  modern  chemists,  acetate  of  lead,  is  much  used  in  calico 
printing  and  other  manufactures. 

Lf  u>.  Ores  of.  Ores  of  lead  occur  in  great  abundance  in 
almost  every  put  of  the  world.  They  are  generally  in  veius ; 
sometimes  in  siliceous  rocks,  sometimes  in  calcareous  rocks. 
Nearly  all  the  lead  in  commerce  is  obtained  from  galena, 
which  i«  a  compound  of  sulphur  and  lead. 

LEAD,  an  instrument  for  discovering  the  depth  of  water;  it 
is  composed  of  a  large  piece  of  lead,  from  seven  to  eleven 
pounds  wcicht,  and  m  attached,  by  means  of  a  strop,  to  a  long 
line  railed  the  lead-line,  which  is  marked  at  certain  distances 
to  ascertain  the  fathoms. 

To  Heave  the  Lf.ii>,  is  to  throw  it  into  the  sea  in  a  manner 
calculated  to  produce  the  desired  effect.  !)<<]> -Si  a  Lkaii,  a 
lead  of  a  larger  size,  brine  from  26  to  30  pounds  weight,  and 
attached  to  a  much  longer  line  than  the  former,  which  is  called 
i  hand-lead. 

LE  \DSMAN,  the  man  who  heaves  the  lead. 


LEADING  Wind,  a  free  or  fair  wind,  and  is  used  in  contra- 
distinction to  a  scant  wind. 

LEAGUE,  a  measure  of  length,  containing  more  or  less  geo- 
metrical pacca,  according  to  the  different  usages  and  customs 
of  countries.  A  league  at  sea  contains  three  thousand  geome- 
trical paces,  or  three  English  miles.  The  French  league  some- 
times contains  the  same  measure,  and  in  some  parts  of  France 
it  consists  of  three  thousand  five  hundred  paces:  the  mean  or 
common  league,  consists  of  two  thousand  four  hundred  paces, 
and  the  little  league  of  two  thousand.— Seventeen  Spanish 
leagues  make  a  degree,  or  sixty-nine  and  a  half  English  statute 
miles.  The  Dutch  nud  German  leagues  contain  each  four  geo- 
graphical miles.  The  Persian  leagues  are  equal  to  four  Ita- 
lian miles,  pretty  near  to  what  Herodotus  calls  the  length  of 
the  Persian  parasaug,  which  contains  thirty  stadia,  eight  of 
which  make  a  mile, 

LEAK,  a  chink  or  breach  in  the  deck,  sides,  or  bottom  of  a 
ship,  through  which  the  water  passes  into  her  hull.  When  a 
leak,  first  commences,  a  \csscl  is  said  to  have  sprung  aleak. 

Leakage,  is  the  quantity  which  runs  out  of  a  cask  through 
a  leak. 

Leaky,  the  state  of  a  ship  when  abounding  with  leaks ;  also 
of  a  cask  which  suil'ers  the  liquor  within  it  to  run  out. 

LEASE,  a  conveyance  of  lands  or  tenements  generally  in 
consideration  of  rent  or  other  annual  recompense  for  life,  for 
vcars,  or  at  will,  but  always  for  a  shorter  term  than  the  lessor 
has  in  the  premises,  otherwise  it  partakes  more  of  the  nature  of 
an  assignment. 

All  leases  of  lands,  except  leases  not  exceeding  three  years, 
must  be  made  in  writing,  and  signed  by  the  parties  themselves, 
or  their  agents  duly  authorized,  otherwise  they  will  operate 
only  as  leases  of  will.  If  a  lease  is  but  for  half  a  year,  or  a 
quarter,  or  less  time,  the  lessee  is  respected  as  a  tenant  for 
years.  To  constitute  a  good  lease,  there  must  be  a  lessor  not 
restrained  from  making  the  lease  to  the  extent  for  which  it  is 
grautcd ;  a  lessee  capable  of  receiving  it;  and  the  interest  de- 
mised must  be  a  demisable  interest,  and  be  sufficiently  and 
propcily  described.  If  it  is  for  years,  it  must  have  a  certain 
commencement  and  termination ;  it  is  to  have  all  the  usual 
ceremonies,  as  sealing,  delivery,  &o.  and  there  must  be  an  ac- 
ceptance of  the  thing  demised. 

Leases  for  life  must  not  be  made  to  commence  at  a  future  day, 
and  there  must  be  a  livery  of  seisin.  They  mustnow  be  stamped 
as  a  lease,  to  be  valid  ;  and  any  form  of  writing  will  constitute 
a  lease,  provided  it  contains  words  of  present  demise,  or  actual 
letting ;  but  if  it  be  only  an  agreement  to  let,  it  conveys  no  im- 
mediate title  in  law,  but  only  an  equitable  right  to  bate  a  lease, 
or  to  sue  at  law  for  not  makiug  one.  If  a  lease  is  made  to  one 
for  years,  and  at  the  same  time  to  another  for  a  longer  time,  the 
last  lease  is  not  void,  but  shall  lake  eiTect  after  the  first  expires. 
A  tenant  for  life  can  in  general  only  grant  a  lease  to  insure 
during  his  life;  but  sometimes  a  power  is  annexed  to  such  an 
estate  to  grant  leases  for  a  specified  time,  and  under  particular 
limitations,  all  which  must  be  strictly  complied  with,  or  the 
lease  is  void.  An  infant  may  make  a  lease:  but  may  set  it 
aside  when  come  nf  age,  and  the  court  of  chancery  is  empowered 
to  grant  leases  for  idiots,  lunatics,  infants,  and  married  women. 

The  rent  must  be  reserved  to  the  executor  or  the  heir  of  tho 
lessor,  according  as  his  estate  is  real  or  personal.  Lessees  are 
bonnd  to  repair,  unless  the  contrary  is  specified,  and  although 
If  the  house  is  burnt  by  accident  they  nre  not  bound  to  rebuild 
yet  they  must,  if  the  fire  bo  by  negligence;  and  it' there  is  a 
covenant  to  pay  rent,  and  a  eo\cuaiit  to  repair,  except  in  case 
of  tire,  yet  rent  is  payable,  although  the  house  is  not  rebuilt  by 
the  landlord.  If  there  is  a  covenant  nut  to  assign,  lease,  or 
underlet,  without  license  of  the  landlord,  the  tenant  cannot 
even  grant  an  under  lease.  Upon  a  lease  at  will,  six  mouths' 
notice  to  quit  must  ireuerally  be  ghenhy  either  party,  to  ter- 
minate on  the  same  day  in  the  year  when 'the  lease  commenced. 
Leases  made  by  spiritual  persons  of  their  church  lands,  must 
be  conformable  to  the  statute  called  the  Knahliug  and  Disabling 
statutes.  The  tenant  may,  at  the  trial  of  an  ejectment,  insist 
n pon  bis  notice  to  quit  being  sufficient,  although  ho  made  no 
objection  when  it  was  served. 

LEATHER,  The  Manufacture  of.  The  leather  tanned  in 
England  cousists  of  butts,  hides,  and  skins.    Butts  arc  nianu- 
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fart u red  out  of  the  strongest  skins  of  oxen.  The  bides  are 
laid  in  heaps  two  days  in  summer,  and  six  in  winter;  they  are 
then  hung  up  on  poles,  in  a  close  room  or  smoke-house,  ex- 
posed to  the  boat  of  a  smouldering  fire  of  wet  tan.  After- 
wards the  hair  is  scraped  off,  and  they  are  thrown  into  a  pool 
of  water,  an'l  airain  spread  on  a  wooden  beam  and  carefully 
scrubbed.  Thty  are  now  pot  into  pits  of  strong  bark  ooze; 
again  into  a  strong  solution  of  vitriolic  acid;  next  they  are 
spread  in  a  pit  with  ground  bark  strewed  between  each,  where 
they  lie  six  weeks,  and  tbo  decayed  bark  and  liquor  being 
drawn  out  of  the  pit,  it  will  precipitate.  Isinglass  is  used  for 
this  purpose,  being  entirely  composed  of  gelatine.  And  here 
it  may  be  observed,  that  this  is  the  mode  of  ascertaining  the 
quantity  of  tanning  principle  in  any  vegetable  substance,  and 
consequently  bow  far  they  may  be  used  as  a  substance  for 
hard  oak.  The  hides  being  prepared  in  the  usual  way.  are 
immersed  for  some  hours  in  a  weak  tanning  lixivium  of  two 
degrees'  strength.  To  obtain  this,  the  latter  portions  of  the 
infusions  are  set  apart,  or  else  some  of  that  which  has  been 
partly  exhausted  by  use  in  tanning.  Tiie  hides  are  then  to  be 
put  into  a  stronger  lixivium,  where  in  a  few  days  they  will  be 
brought  to  the  same  degree  of  saturation  with  the  liquor  in 
which  they  are  immersed.  The  strength  of  the  liqnor  will  thus 
be  considerably  diminished,  and  must  therefore  be  renewed. 
When  the  hides  are  by  this  means  perfectly  tanned,  they  are 
to  be  removed,  and  slowly  dried  in  the  shade.  The  length  of 
time  necessary  to  tan  leather  completely,  according  to  the  old 
process,  is  a  great  inconvenience;  and  there  is  no  doubt  that 
it  may  be  much  shortened  by  following  the  new  method  ;  but 
the  leather  so  tanned  has  not  been  so  durable  as  that  which 
has  been  formed  by  the  slower  process. 

Sir  H.  Davy,  in  treating  "  on  the  Constituent  Parts  of  Astrin- 
gent Vrgrtahl  s."  thus  speaks  of  tanning : — in  considering  the 
relation  of  the  di.Tcicnt  facts  that  have  been  detailed,  to  the 
processes  of  tanning  and  of  leather-making,  it  will  appear  suffi- 
ciently evident,  that  when  skin  is  tanned  in  astringent  infusions 
that  contain,  as  well  as  tannin,  extractive  matters,  portions  of 
these  matters  enter  with  the  tannin,  into  chemical  combi- 
nation with  the  skin.  In  no  case  is  there  any  reason  to  believe 
that  gallic  acid  is  absorbed  in  this  process ;  and  M.  Seguin's 
ingenious  theory,  of  the  agency  of  this  suhstance,  in  producing 
the  de-oxygenation  of  skin,  seems  supported  by  no  proofs. 
Even  in  the  formation  of  glue  from  skin,  there  is  no  evidence 
which  ought  to  induce  us  to  suppose  that  it  loses  a  portion  of 
oxygen ;  and  the  effect  appears  to  be  owing  merely  to  the  sepa- 
ration of  the  gelatine  from  the  small  quantity  of  albumen  with 
which  it  was  combined  in  the  organized  form,  by  the  solvent 
powers  of  water.  The  different  qualities  of  leather  made  with 
the  same  kind  of  skin,  seem  to  depend  very  much  upon  the 
different  quantities  of  extractive  matter  it  contains.  The  lea- 
ther obtained  by  means  of  infusion  of  galls,  is  generally  found 
harder,  and  more  liable  to  crack,  than  the  leather  obtained 
from  the  infusion  of  barks ;  and  in  all  cases  it  contains  a  much 
larger  proportion  of  tannin,  and  a  smaller  proportion  of  extrac- 
tive matter.  When  skin  is  very  slowly  tanned  in  weak  solu- 
tions of  the  barks,  or  caoutchouc,  it  combines  with  a  consider- 
able proportion  of  extractive  matter;  and  in  these  cases, 
though  the  increase  of  weight  of  the  skin  is  comparatively 
small,  yet  it  is  rendered  perfectly  insoluble  in  water,  and  is 
found  soft,  and  at  the  same  time  strong.  The  saturated  astrin- 
gent infusions  of  barks  contain  much  less  extractive  matter,  in 
proportion  to  their  tannin,  than  the  weak  infusions  ;  and  when 
skin  is  quickly  tanned  in  them,  common  experience  shews  that 
it  produces  leather  less  durable  than  the  leather  slowly  formed. 
Besides,  in  the  case  of  quick  tanning  by  means  of  infusions  of 
barks,  a  quantity  of  vegetable  extractive  matter  is  lost  to  the 
manufacturer,  which  might  have  been  made  to  enter  into  the 
composition  of  his  leather.  These  observations  shew,  that 
there  is  some  foundation  for  the  vulgar  opinion  of  workmen, 
concerning  what  is  technically  called  ihe  feeding  of  leather  in 
the  slow  method  of  tanning ;  and  though  the  processes  of  the 
art  may  in  some  cases  be  protracted  for  an  unnecessary  length 
of  time,  yet,  in  general,  they  appear  to  have  arrived,  in  conse- 
quence of  repeated  practical  experiments,  at  a  degree  of  per- 
fection which  cannot  be  very  far  extended  by  means  of  any 
elucidations  of  theory  that  hare  as  yet  been  known. 


Currying,  The  art  of  currying  consists  in  rendering  tanned 
skins  supple,  of  uniform  density,  and  impregnating  them  with 
oil,  so  as  to  render  them  in  a  great  degree  impervious  to  water. 
The  strong  and  thick  hides  are  employed  for  making  the  soles 
of  boots  and  shoes,  and  these  are  rendered  tit  far  their  several 
purposes  by  the  shoemakers  after  they  arc  tanned:  bat  such 
skins  as  are  intended  for  the  upper  leathers  and  quarters  of 
shoes,  for  the  legs  of  boots,  for  coach  and  harness  leather, 
saddles,  and  other  things,  must  be  subject  to  the  process  of 
currying.  These  skins,  after  coming  from  the  tannors,  have 
fleshy  fibres  on  them.  They  are  well  soaked  in  common  water, 
then  taken  out,  and  stretched  upon  a  very  even  wooden  horse ; 
where  with  a  paring  knife  all  the  superfluous  flesh  is  scraped 
off,  and  they  are  again  put  into  a  pit  or  vessel  to  soak.  After 
the  soaking  is  completed,  the  carrier  takes  them  again  out  of 
the  water,  and  having  stretched  them  oat,  presses  them  with 
his  feet,  or  a  flat  stone  fixed  in  a  handle,  to  make  them  more 
supple,  and  to  press  out  all  the  filth  that  the  leather  may  have 
acquired  in  tanning,  and  also  the  water  it  has  absorbed  in 
soaking.  The  skins  are  next  to  be  oiled,  to  render  them  pliant 
and  impervious  to  wet.  After  they  are  half  dried,  they  are  laid 
upon  tables,  and  first  the  grain  side  of  the  leather  is  rubbed 
over  with  a  mixture  of  fish-oil  and  tallow ;  then  the  flesh  side 
is  impregnated  with  a  large  proportion  of  oil.  After  bavins; 
been  hung  up  a  sufficient  time  to  dry,  they  are  taken  down 
and  rubbed,  pressed,  and  folded,  and  then  spread  out,  when 
they  are  rolled  with  considerable  pressure  upon  both  sides 
with  a  fluted  board  fastened  to  the  operator's  hand  by  a  strap; 
by  this  means,  and  by  repeating  the  rolling,  a  grain  is  given  to 
the  leather.  After  the  skins  are  carried,  it  may  be  required  to 
colour  them.  The  colours  usually  given  to  them  are  black, 
white,  red,  green,  yellow,  &c.  If  "the  skins  are  to  be  blacked, 
the  process  varies  according  to  the  side  of  the  skin  to  be 
coloured.  Leather  that  is  to  be  blacked  on  the  flesh  side, 
which  is  the  case  with  most  of  the  finer  leather  intended  for 
shoes  and  boots,  is  coloured  with  a  mixture  of  lamp  black,  oil, 
and  tallow  rubbed  into  the  leather.  And  what  is  to  be  coloured 
on  the  grain  side  is  done  over  with  chamber-lie,  and  then  with 
a  solution  of  sulphate  of  iron,  which  turns  it  black. 

Water-proof  Leather.  To  render  leather  water-proof,  the 
following  method  is  adopted :  Take  a  small  pipkin  or  earthen 
vessel,  and  put  in  it  three  ounces  of  spermaceti,  to  be  melted 
over  a  slow  fire ;  then  take  three-ouarters  of  an  ounce  of  caout- 
chouc, or  Indian  rubber,  cut  into  thin  slices ;  and  the  spermaceti 
will  completely  dissolve  this  substance.  Add  eight  ounces  ot 
tallow,  two  ounces  of  hog's  lard,  and  four  ounces  of  amber 
varnish.  The  hoots  or  shoes  must  be  rendered  dry  and  warm, 
and  this  cement  well  rubbed  in,  three  or  four  times,  with  a 
brush. 

Morocco  Leather  is  made  of  the  skins  of  goats,  tanned  and 
dyed  in  a  peculiar  manner  by  the  Turks.  This  process,  origi- 
nally invented  in  the  kingdom  of  Morocco,  has  given  rise  to  the 
name  of  Morocco  leather.  English  Morocco  leather,  used  so 
largely  for  coach-linings,  pocket-books,  and  the  best  kind  o. 
book-binding,  is  prepared  from  sheep-skins. 

Shagreen  is  a  sort  of  rough  leather,  prepared  from  the  skin  of 
the  spotted  shark.  The  skin  of  the  fish  is  first  stripped,  then 
extended  on  a  table,  and  covered  with  bruised  mustard-seed: 
it  is  thus  exposed  to  the  weather  for  several  days,  and  after- 
wards tanned.  The  best  shagreen  imported  from  Constanti- 
nople, is  of  a  brownish  cast,  and  very  hard ;  but,  when  im- 
mersed in  water,  it  becomes  soft  and  pliable ;  and  may  be  dyed 
to  any  colour.  It  is  often  counterfeited,  by  preparing  Morocco 
leather  in  the  same  manner  as  the  skin  of  the  fish.  This  fraud 
may  be  detected  by  the  surface  of  the  spurious  manufacture 
peeling  or  scaling  off,  while  that  of  the  genuine  article  remains 
perfectly  sound.  Shagreen  is  employed  principally  in  the 
manufacture  of  cases  for  mathematical  instruments. 

Chamois,  is  a  kind  of  leather,  cither  dressed  in  oil,  or  tanned, 
and  much  esteemed  for  its  softness  and  pliancy.  It  is  pre- 
pared from  the  skin  of  the  chamois,  a  wild  goat,  on  the  moan- 
tains  of  Dauphiny,  Savoy,  Piedmont,  and  the  Pyrenees.  Be- 
sides the  softness  and  warmth  of  the  leather,  it  has  the  faculty 
of  bearing  soap  without  hurt.  The  true  chamois  leather  is 
very  frequently  counterfeited  with  common  goat,  kid,  and  even 
sheep  skin. 
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French  mode  of  rendering  Leather,  Canvass,  Linen,  $c  Water- 
proof. The  following  substances  aro  first  well  ground  and 
mixed  together,  viz.  1  \  lb.  of  the  acetate  of  lead  (sugar  of  lead,) 
and  \\  lb.  of  very  finely  powdered  pumice  stono;  these  are 
tbeo  boiled  in  100  gallons  of  the  best  linseed  oil,  over  a  gentle 
fire,  that  the  oil  may  not  be  burned.  The  liquid  should  be  kept 
boiling,  until  it  becomes  of  such  a  consistence,  that  after  being 
mixed  with  a  third  part  of  its  weight  of  pipe-clay,  it  should  be 
of  the  thickness  of  molasses.  It  is  then  left  to  clear  itself,  and 
afterwards  passed  through  a  fine  lawn  sieve.  About  10 pounds 
of  pipe-clay  is  then  to  be  ground  with  a  solution  of  the  best 
give,  and  so  mixed  as  to  bo  of  the  consistence  of  lard ;  to  this 
mixture  is  to  be  added  the  varnish  by  decrees,  mixing  and 
stirring  it  well  at  every  addition,  with  a  spatula  of  wood,  until 
it  has  become  perfectly  fluid.  The  colour  is  then  added,  con- 
sisting of  1£  lb.  of  calcined  umber,  and  \\  lb.  of  white  lead 
ground  in  oil.  In  order  to  apply  it,  the  linen  is  stretched  over 
a  frame  of  wood,  and  the  composition  spread  by  means  of  a 
broad  spatula,  about  3  inches  wide  and  9  iuches  long.  The 
frame  is  then  inverted,  and  the  composition  applied  on  the 
other  side  of  the  cloth ;  it  is  allowed  to  remain  fur  a  week  on 
the  frame  to  dry,  and  then  taken  off  for  use.  The  cloth  so  pre- 
pared is  used  for  tiding  cloaks,  and  as  covers  for  carriages 
Kc.  The  same  composition  is  applied  to  leather  and  skins,  but 
to  produce  a  glossy  brilliant  appearance,  a  varnish  is  employed, 
consisting  of  5  lb.  of  the  oil  varnish,  as  before  mentioned,  and 
an  equal  weight  of  clear  resin,  heated  together  over  a  fire  until 
the  resin  is  dissolved ;  to  these  are  added  2  lbs.  of  oil  of  tur- 
pentine, with  which  has  been  ground  some  colour,  to  give  it 
the  required  tint,  and  cleared  of  all  impurities  by  passing 
through  a  fine  lawn  sieve.  This  varnish  is  laid  on  with  a 
brush,  and  when  quite  hard  is  lubbed  over  with  pumice  stone 
and  water,  and  afterwards  well  washed.  Two  or  three  coats 
of  this  varnish  are  given  to  it,  each  coat  being  well  dried  before 
another  is  laid  on,  by  which  is  produced  a  varnish  of  such  bril- 
liancy as  to  rival  tlio  best  japan. 

The  following  recipe,  although  it  will  not  render  boots  and 
shoes  entirely  water-proof,  will  make  them  much  more  imper- 
vious to  wet,  more  durable  and  pliable,  and  prevent  their  crack- 
ing : — Take  one  pint  of  boiled  linseed  oil,  two  ounces  of  bees- 
wax, two  ounces  of  spiiits  of  turpentine,  and  one  ounce  of 
Burgundy-pitch,  melted  carefully  over  a  slow  lire.  With  this 
composition,  rub  the  soles  and  upper  leathers,  when  new,  with 
a  small  piece  of  sponge,  in  the  sun,  or  at  a  distance  from  the 
lire ;  rub  them  as  often  as  they  become  dry,  until  the  leather  is 
fully  saturated. 

Another  Method.  Mix  equal  parts  of  mutton-fat,  bees-wax, 
and  sweet-oil  together,  in  a  small  gallipot,  and  heat  them  over 
the  fire  till  melted ;  then,  after  the  mixture  has  cooled  a  little, 
aPI''>  tt  to  the  shoes  plentifully,  particularly  about  the  welt 
an- 1  seann.  and  that  will  render  them  eutirely  water-proof. 

LEDGE,  a  long  ridge  of  rocks  near  the  surface  of  the  sea. 

Li-dues,  small  pieces  of  timber  placed  athwart  ships,  under 
tl.e  dfcks,  iu  the  intervals  between  the  beams. 

LEE.  an  epithet  to  distinguish  that  half  of  the  horizon  to 
•  birh  the  wind  is  directed  from  the  other  part  whence  it  arises, 
which  latter  is  accordingly  called,  to  windward.  This  expres- 
sion is  chiclly  used  when  the  wiud  crosses  the  line  of  a  ship's 
course:  so  that  all  on  one  side  of  her  is  called,  to  windward; 
aad  all  on  the  opposite  side,  to  leeward  ;  and  hence, 

Vmtler  the  Lee.  implies  farther  from  that  part  of  the  horizon 
from  wueuee  the  wind  blows,  as,  Under  the  Ice  of  the  land,  t.  e. 
at  a  short  distance  from  the  shore  which  lies  in  the  direction  ot 
the  wind.  This  phrase  indicates  the  situation  of  a  vessel 
aochored  or  sailing  near  the  weather  shore,  where  there  is 
always  smoother  water  than  at  a  great  distance  from  it.  To 
hy  a  ship  by  the  lee,  or  to  come  up  by  the  lee,  is  to  bring  her 
so  that  all  ber  sails  lie  flat  against  her  masts  and  shrouds,  and 
that  the  wind  may  come  right  upon  her  broadside. 

Lie  Hoards,  strong  frames  of  plank  affixed  to  the  sides  of 
fat-bottomed  vessels,  such  as  river  barges,  &c.  which  draw  but 
little  water;  these,  by  being  let  down  into  the  water  when  the 
tri«el  is  close-hauled,  prevent  her  from  falling  leeward.  Lkk 
F*m*j$f  arc  ropes  reeved  into  the  ci ingles  of  a  yacht  or  hoy's 
•ails.  The  Lzk  (»aae,  implies  further  from  the  point  whence 
the  wind  blows  than  another  vessel.    Take  care  of  the  Leu 


Hatch,  is  a  word  of  command  to  the  man  at  the  helm,  to  take 
care  that  the  ship  do  not  go  to  the  leeward  of  her  course.  Lee 
Lurches,  the  sudden  and  violent  rolls  which  a  ship  often  takes 
to  leeward  in  a  high  sea,  particularly  when  a  large  wave  strikes 
her  on  the  weather  side. 

A  Lee  Shore ;  a  ship  is  said  to  be  on  a  lee-shore,  when  she  it 
near  the  laud,  with  the  wind  blowing  right  upon  it. 

Lee  bide,  all  that  part  of  a  ship  or  boat  which  lies  between 
the  mast  and  the  side  farthest  from  the  direction  of  the  wind  ; 
or  that  half  of  a  ship  which  is  pressed  down  towards  the  water 
by  the  effort  of  the  sails,  as  separated  from  the  other  half  by  a 
line  drawn  through  the  middle  of  her  length ;  that  part  of  the 
ship  which  lies  to  the  windward  of  this  line  is  accordingly 
called  the  weather  side.  Thus,  if  a  ship  sail  southward  with 
the  wind  at  east,  then  is  her  starboard  or  right  side  the  lee- 
side  ;  and  the  larboard  or  left,  the  weather-side. 

Lee  Tide,  is  a  tide  running  in  the  same  direction  that  the 
wind  blows,  and  is  directly  contrary  to  a  tide  under  the  lee 
which  implies  a  stream  in  an  opposite  direction  to  the  wind. 

To  Leeward,  denotes  towards  that  part  of  the  horizon  which 
lies  under  the  lee,  or  whiiher  the  wind  blows. 

Leeward  Ship,  is  one  that  is  not  fast  by  the  wind,  or  which 
does  not  sail  so  near  the  wind,  nor  make  so  good  way,  as  she 
should;  or  which  is  much  to  leeward  of  her  course,  when 
saiiiug  close-hauled- 

Lbe  Way,  or  Leeward  Waif,  is  the  lateral  movement  of  a  ship 
to  the  leeward  of  her  course,  or  the  angle  which  the  line  of  her 
way  makes  with  her  keel  when  she  is  close-hauled.  This 
movement  is  produced  by  the  mutual  effort  of  the  wind  and  sea 
upon  her  side,  forcing  her  to  leeward  of  the  line  upon  which 
she  appears  to  sail ;  and  in  this  situation  her  course  is  neces 
sarily  a  compound  of  the  two  motions  by  which  she  is  impelled. 
All  ships  aro  apt  to  make  some  lee-way  ;  so  that  in  casting  up 
the  log-book,  something  must  be  allowed  for  lee-way.  But  the 
lee-way  made  by  different  ships,  under  the  same  circumstances, 
will  be  different;  and  even  the  same  ship,  with  different  lading, 
and  having  more  or  less  sail  on  board,  will  make  more  or  less 
lee-way.  The  ordinary  rules  of  allowing  for  it,  as  given  by 
Mr.  John  Buckler  to  Mr.  William  Jones,  who  first  published 
them  about  the  year  170*2,  arc  these: — 1.  When  a  ship  is 
close-hauled,  has  all  her  sails  set,  the  water  smooth,  and  a 
moderate  gale  of  wind,  she  is  then  supposed  to  make  little  or 
no  lee-way.  2.  Allow  one  point  when  it  blows  so  fresh  that 
the  small  sails  arc  taken  in.  3.  Allow  two  points,  when  the 
topsail  must  be  close  reefed.  4.  Allow  two  points  and  a  half 
when  one  topsail  must  be  handed.  5.  Allow  three  points  and 
a  half  when  both  topsails  are  to  be  taken  in.  0.  Allow  four 
points  when  the  fore-course  is  handed.  7.  Allow  five  points 
when  trying  under  the  main  sail  only.  8.  Allow  six  points 
when  both  main  and  fore  courses  are  taken  in.  9.  Allow  seven 
points  when  the  ship  tries  a-hull,  or  all  sails  arc  handed. 
When  the  wind  has  blown  hard  in  either  quarter,  and  shifts 
across  the  meridian  into  the  next  quarter,  the  lee-way  will  be 
lessened.  But  in  all  these  cases  respect  must  be  had  to  the 
roughness  of  the  sea  with  the  trim  of  the  ship  ;  and  hence  the 
mariner  will  be  able  to  correct  his  course. 

LEECHES,  Water  Snails.  To  apply  leeches  effectually,  the 
skin  should  be  soft,  and  if  lotions  have  been  used,  the  skin  must 
he  cleanly  washed,  and  the  leeches  will  bite  very  readily  when 
they  are  fresh  and  hungry.  The  best  mode  of  applying  them  is 
to  let  the  leech  crawl  on  a  dry  piece  of  linen  for  a  little  time  : 
or  better,  if  it  have  been  kept  in  a  vessel  without  water  for 
some  time  beforehand,  then  to  take  it  in  a  bit  of  soft  linen 
between  the  thumb  and  finger,  and  when  it  projects  its  pointed 
mouth  between  the  folds  of  the  linen,  to  direct  it  to  the  spot 
intended  for  it  to  act  on.  In  this  way  the  leech  will  generally 
fasten  at  the  fir**,  touch,  and  it  will  at  all  events  fasten  more 
readily,  since  it  is  prevented  from  covering  the  skin  with  slime, 
and  thus  sheathing  it  from  its  own  bite  and  that  of  other 
leeches.  The  most  skilful  applicrs  of  leeches  use  this  method, 
and  they  gain  celebrity  by  thus  throwing  them  on  the  part,  as 
some  of  them  express  it.  « 

Another  way  is,  to  put  the  leeches  into  a  wine  glass  or  pill- 
box, and  then  to  invert  the  glass  or  box  on  the  proper  pait. 
This  method  docs  not  answer  when  the  leeehes  are  not  lively, 
for  they  will  fix  on  the  sides  of  the  vessel,  so  as  not  to  be  again 
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mad*  to  touch  the  ski  a.  This  difficult  j  may  generally  he  obvi- 
ated by  putting  more  leeches  into  the  vessel  or  vessels  then 
a/e  wished  to  be  applied,  and  removing  them  when  the  proper 
nomber  hate  adhered. 

In  cues  of  difficulty,  it  is  often  advantageous  to  cover  the 
part  with  cream  or  milk. ;  or  better,  to  touch  the  head  of  the 
teeth  with  a  drop  of  t ioezar ;  or  to  make  small  incisions  in  the 
skin  'of  the  operator  perhaps,  if  the  patient  be  a  sleeping  child) 
hj  means  of  a  Jancet :  or,  if  one  leech  have  adhered,  U>  take  it 
off  again,  arid  Use  the  blood  to  entice  others  to  do  likewise. 
Mr.  Thomson  says,  in  the  London  Dispensatory,  that  a  leech 
may  ccrtajnl)  be  made  to  bite  on  any  assigned  spot,  bj  putting 
it  info  a  quill  which  is  open  at  both  ends,  r.nd  after  placing  the 
end  containing  the  leech's  head  on  the  part,  stopping  up  the 
other  end  bv  means  of  the  finder.  This  information  is  valuable, 
at  Jeatt  if  the  plan  prove  generally  successful,  in  cases  where 
leeches  are  required  clo*e  to  an  important  part,  as  near  the  eve 
or  on  the  gums,  &c.  ;  but  it  is  to  be  feared  that  the  quill  would 
be  as  likely  to  fail  as  the  common  leech-glass,  both  bcin^  used 
oh  the  same,  principle;  and  the  latter  being  confessedly  au 
ioeffVcliie  instrument. 

TV-  pain  of  biting  generally  ceases  in  a  short  time  after  the 
leeeh  has  adhered  ;  hut  if  the  patient  be  so  planed  as  that  the 
leech  hanzi  as  it  were  from  trie  point  of  adhesion,  the  pain  is 
in  some  individuals  in<rca*edv  and  continues  till  tfie  leech  falls 
off.  Leeches  should  not  remain  on  the  part  for  more  than  ten  or 
fifteen  minute*;  if  they  do  not  then  fail  ofT.  it  will  be  found 
that  thei  have  been  sluirzish,  and  are  not  full,  and  the  same 
thing  «iil  be  shewn  by  the  want  of  that  vermicular  motion  on 
the  neek  of  the  leech,  which  is  so  perceptible  when  it  draws 
vigorously.  In  these  rases  it  may  often  be  made  more  active 
by  touching  its  h'-ad  with  vinegar. 

As  It  sometimes  happen*  that  leeches,  whon  indolent,  will  thus 
reruain  on  trie  part  for  hour*,  it  is  better  to  remove  them  when  they 
arc  disposed  to  suck.  Thi.s  u<av  be  (lore  b>  tl ■»■■  application  of  a 
very  little  salt  to  their  heads,  and  a*  the  after  bleeding  is  gene- 
rally more  advantageous  than  the  drawin?  of  the  leech  itself, 
very  lifUe  loss  is  sustained  by  removing  them  before  they  are 
filled  with  blood.* 

Th*  Treatment  ofLeecJte*  after  their  Removal  from  the  Skin. — 
Grrat  waste  is  occasioned  by  the  unskill'ulneM  in  attending  to 
leeches  after  they  fall  off.  IJy  proper  care  they  may  be  made 
to  act  again  and  again ;  for,  when  it  is  considered  that  blood  is 
the  natural  food  of  the;  leech,  it  must  follow,  that  some  fault  in 
our  treatment  causes  their  death,  and  not  their  having  made  a 
heart)  meal  on  food  that  is  natural  to  them.  It  may  happen, 
indeed,  that  the  blood  in  certain  states  of  disease  acts  au  a 
poison,  and  destroys  them;  many  persons  having  stated  that 
they  fall  off  dead,  in  some  cases,  before  any  application  is  made 
to  thern  :  hut  thi.s  is  at  least  problematical,  and  perhaps  unlike- 
ly. The  r-ornmon  practice  of  covering  them  with  salt  is  almost 
always  destructive;  and,  even  by  sprinkling  a  small  quauiity 
on  their  bodies,  if  death  do  not  follow,  it  generally  happens  that 
the  leech  is  blistered  by  the  salt,  and  made  incapable  of  acting 
attain  for  a  considerable  time.  Squeezing  out  the  blood  is  bet- 
ter than  the  application  of  salt  in  any  form;  but  the  best  mode 
is  to  touch  them  with  vinegar,  which,  if  sparingly  applied,  will 
make  them  vomit,  so  that  they  may  be  re- applied  again  imme- 
diately, even  to  the  third  or  fourth  time,  or,  by  seturning  them 
into  clean  water,  be  ready  for  another  occasion.  When  leeches 
are  treated  in  this  way,  nud  especially  if  they  bo  allowed  to 
keep,  perhaps,  a  fourth  part  of  the  blood  which  they  have  awal- 
I'fwerl.  they  are  not  only  capable  of  aetiug  repeatedly,  but,  in 
skilful  hands,  may  be  made  to  grow  to  an  immense  sfae. 

f  nder  fine  gentleman's  care,  a  set  of  leeches  were  in  this  way 
preserved  for  a  great  length  of  time,  and  at  last  they  grew  to 
the  length  of  nearly  eight  inche?  It  was  want  of  care  that 
destroyed  theui,  eveu  after  all  this.  These  leeches  were  not 
oneo  emptied  of  their  blood,  and  yet  they  were  often  used 
»Knin  at  an  interval  of  only  a  few  days.  We  understand  it  is 
the  practice  of  some  surgeons,  when  leeches  have  been  scarce, 
and  it  has  been  considered  requisite  to  take  a  large  quantity  of 

•  Affording  to  on*  tf*iit)cuftn'ii  experiment!*,  the  largest  leech  ii  not  more 
than  •  <trti  Iibi  betiier  whea  full,  tfcaa  before  •pplrcatioo.  If  10,  until  ones 
rinnot  draw  «*•?  more  Uian  baJf  ■  tea-nnoonful  of  blood. 


blood  from  a  patient,  to  cat  off  the  tails**  the  lcecb,«hea  jt  lit* 
nearly  filled  itself;  lae  creature  keeps  on  suekiug  to  fill  itself, 
and  appears  to  be  naconscioal  oi  its  being  empJofctd  merely  as 
a  funnel  or  a  spout. 

Irf.fcCHL£,  the  borders  or  edges  of  at  aaiL,  which  are  either 
sloping  or  perpendicular;  those  of  the  square-saila,  i.*.  the 
sails  whose  tops  and  be i tons  are  parallel  to  the  deck,  or  at 
right  anzles  with  the  mast,  arc  denominated  from  the  ship's 
side,  as  the  starboard-leech  of  the  main-sail,  the  lee-leech  of 
the  fore-topsail ;  hut  the  sails  which  are  fixed  obliquely  on  the 
masts  have  their  leeches  named  from  their  situation  with  regard 
to  the  ship's  lenzth,  as  the  fure-leeck  of  the  misxen,  the  after- 
leech  of  the  jib.  5lC. 

Llech  Lint*,  ropes  fastened  to  the  middle  of  the  leeches  of 
the  mainsail  and  foresail,  and  communicating  with  blocks  under 
the  opposite  sides  of  the  top.  whence  they  pass  downwards  to 
the  deck,  scrviac  to  trust  those  sails  op  to  the  yards,  iltrbour 
Llrch  L\»ei,  ropes  made  fast  at  the  middle  of  the  topsail 
yards,  then  passing  round  the  leeches  of  the  topsails,  and 
through  blocks  upon  the  topsail-tyc.  serving  to  truss  the  sails 
very  close  up  to  the  vard.  previous  to  their  being  fnrled  in  a 
body.  Leech  Rope* a  nan.e  given  to  that  part  of  the  bolt-rope 
to  which  the  border  or  edge  of  a  sail  is  seued.  In  all  sails 
whose  opposite  leeches  are  of  the  same  length,  it  if  terminated 
above  by  the  earing,  and  below  by  the  clue. 

LEET.  a  little  court  held  within  a  manor. 

LEGION,  in  Roman  antiquity,  a  body  of  foot,  which  consisted 
of  ten  cohorts  or  battalions,  each  cohort  consisting  of  six  cen- 
turies, commanded  by  a  centurion,  and  when  full,  a  century  was 
luo  men,  but  the  numbers  were  often  incomplete,  particularly 
during  a  campaign. 

LEGISL  VTOR,  a  lawgiver,  or  a  person  who  establishes  the 
policy  and  laws  of  a  state.  Such  was  Moses,  among  the  Jewst 
L\  cirrus  among  the  Lacedaemonians,  &c 

LEMMA,  in  Mathematics,  denotes  a  previous  proposition, 
laid  down  in  order  to  clear  the  way  for  some  following  demon- 
stration, and  prefixed  either  to  theorems,  in  order  to  reader 
their  demonstration  less  perplexed  and  intricate,  or  to  pro- 
blems, to  make  their  solution  more  easy  and  short-  Thus,  to. 
prove  a  pyramid  one-third  of  a  prism  or  parallel  opined  of  the 
same  base  and  height  with  it,  the  demonstration  of  which  in 
the  ordinary  way  is  difficult  and  troublesome,  this  lemma  may 
be  premised,  which  is  proved  in  the  rules  of  progression,  ruv 
that  the  sum  of  a  series  of  square  numbers  iu  arithmetical  pro- 
gression, beginning  from  0,  as  I,  4.  9,  H»,  35, 36,  &c.  is  always 
subtriple  of  the  sum  of  as  many  terms,  eaeh  equal  to  the  great- 
est :  or,  is  always  one-third  of  the  greatest  term  multiplied  by 
the  number  of  terms. 

LEMONS.  Salt  of,  used  to  remove  ink-stains  from  linen,  is 
the  native  salt  of  sorrel,  the  super-oxalate  of  potash.  The  effect 
is  produced  by  the  oxalic  acid  dissolving  with  facility  the 
oxide  of  iron  in  the  Ink,  on  the  combination  of  which  with  the 
tannin  and  gallic  acid,  the  colour  depends  ;  while,  at  the  same 
time,  it  can  be  used  without  any  risk  of  injury  to  the  cloth,  on 
which  it  has  no  effect. 

LEMUKES.  in  Antiquity,  spirits  or  hobgoblins:  restless 
ghosts  of  departed  persons,  who  return  to  tenify  and  toimcnt 
the  liv  ing.  These  are  the  same  with  larvae,  which  the  ancients 
imagined  to  wander  round  the  world,  to  frighten  good  people 
and  plague  the  bad.  For  which  reason,  they  had  at  Rome 
luun-ria,  or  feasts,  instituted  to  appease  the  manes  of  the  de- 
funct.    Src  Likes. 

LENGTHENING,  the  operation  of  cutting  a  ship  down 
across  the  middle,  and  adding  a  certain  portion  to  her  length. 
This  is  performed  bv  sawing  her  planks  asunder  in  d liferent 
parts  of  her  length,  "on  each  side  of  the  midship  frame,  to  pre- 
vent her  from  being  weakened  too  much  in  one  place.  The 
two  ends  are  then  drawn  apart  to  a  limited  distance,  which 
must  be  equal  to  the  proposed  addition  of  length.  An  inter- 
mediate piece  of  timber  is  next  added  to  the  keel,  upon  which 
a  sufficient  number  of  timbers  are  erected  to  fill  up  the  vacancy 
produced  by  the  separation.  The  two  parts  of  the  keelson  arc* 
afterwards  united  by  an  additional  piece,  which  is  scored 
down  upon  the  floor  timbers ;  and  as  many  beams  as  may  he 
necessary  are  fixed  across  the  ship  iu  the  interval.  Finally,  the 
nlanks  of  the  side  arc  prolonged  so  as  to  unite  with  each  other, 
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incl  those  of  the  ceiling  refitted  in  tbe  tame  manner,  I>t  which 
twe>wh*fe>e*oewrsi#o*ep*wiedJ  it..        .  1    juM-er,. 

TiBKS,  *  pieeW'  oPif/ku»'Or  other  transparent  mtotatee 
hwvmg  >»  iw«  M>hcM«al  (WdredSbat-lhoTSys  of  light  1upM* 
jng  through  it  have  their  direction  changed,  and'  merle  W  con 
verge  or  diverg*  from  their  origins*  parallelism,  ortobeeome 
paralW  after  crmverxins;  or  diverging;  Lenses  seom've  parfioo. 
Jar  denominalioni  aceordmg  to  their  farm  j  at  reaver,  tmtarr 
pfen*  wniw,  phKo  (MitM,  lenses,  and utenitcuut. 

Cenrrr  Lrns.  ii  one  which  Is  thickest  i*  the  middle.  If  only 
one-side  is  convex  and  the  other- plane,  It  is  called  npimioran 
wr  lent,  saeh  h  A  P,  in  the  following  figure;  bat  ifit  he  (Mn> 
tvz  on  bath  »Mm,  it  is  called  a  conrexocoiti<er,  or  double  rente): 
lev,  a*  B  G. 

Cawraee  LaNS,  Is  a        ■  "a  ■■       k  _  .      ■ 

that  which  is  thin- 
nest in  (he  middle ;' 
hnt  it  Is  also  divided 
into    plan*   concave 

as   in    tho    former 

am;  inch  are  two  lenses  C  II,  IM, 
And  when  the  lens  Is  concave  en  one  side  and  convex  on 

tbe  orber,  it  is  eatled  a  amffiew,  an  K  K ,  in  (lie  aho%  *  Bgore. 

In  every  lens  tbe  right  line  per  pcndiciular  to  the  two  so r laces 
is  called  the  axil  of  the  lens ;  (he  points  where  the  axis  cuts  the 
surface,  are  called  the  rrrtiivr  of  tho  lens ;  also  the  middle 
paint  between  (hem  h  nailed  tbe  renlrt,  and  tha  distance  be- 
tween them  the  rtrttorttr.  Same  confine  the  term  lenses  to 
inch  as  do  not  exceed  half  mi  rneh  diameter,  those  that  exceed 
Uils  being  termed  lenlieular  gl/nii*. 

Lenses  are  either  blow  nor  ground.  Blown  Lemet,  are  small 
rlo boles  of  glass  melted  In  (he 'flame  of  a  lamp  by  a  blow- pipe. 
01  otherwise.  Ground  Lenin,  are  such  as  are  ground  to  tbe 
required  form  by  mesne  of  machinery  far  this  purpose. 

Tbe  Lass  Grinding  Maclrint  is  of  tarred  funu  aud  construc- 
tion. This  fipure  re- 
presents one  of  these 
machines,  so  ront  rived 
as  to  turn  a  sphere  at 
one  and  the  same  time 
on  two  axes,  coding 
each  other  at  right  an- 
gles, and  producing  the 
segment  of  a  true 
sphere  merely  by  turn- 
ing round  the  wheels  MM 
without  anymre  or  skill  INill 
of  the  workman.  A  is 
a  globe  entered  with 
renent,  on   which  arc 

I  ved  the  piece,  of  Mass  mmSSmSSSM 
lobe  ground ;  this  globe 
n  fastened  to  the  axis,  and  turns  with  the  wheel  B.  C  Is  the 
brass  cop  that  polishes  the  glnn*.  This  is  Listened  to  the  axis, 
s»d  turns  with  the  «  h.el  1).  Tbe  motion  of  tbe  cup  C.  there- 
lore,  is  at  right  angles  to  the  moiion  of  the  globe  A  ;  whence  it 
follows  demonstrably,  that  the  niece)  of  glass  ground  by  this 
(limbic  motion  most  be  formed  into  the  segments  of  spheres. 

LENT,  a  solemn  time  of  ranting  in  the  Christian  church, 
(.Wrvcd  as  a  time  of  humiliatlou  before  Easter,  the  great 
fcstital  of  oar  Saviours  resurrection. 

LEO  Minor,  tbe  /.iff/.  Lion,  it  lias  been  said,  owes  its  place 
in  the  heavens  to  the  fable  of  IlercHles  killing  theNemrcan  lion. 
This  is  erroneous,  fnr  Leo  Minor  was  composed  out  of  tbe  tttlla 
nformei  of  the  ancients.  In  the  Egyptian  calendar  we  find  the 
>'za  Leo  to  contain  the  figures  or  two  lions,  and  the  head  of  a 
third.    The  Little  Lion  is  a  paraffin tcllon  to  Leo  of  the  sodiac. 

BonMrfariVf  surf  Conimu.— Nonh  by  l'r>a  Major,  east  by 
Coma  Berenices,  south  by  Leo,  and  nest  by  Lynx.  This 
constellation  contains  53  stars,  vis,  one  or  the  3d  magnitude. 
six  of  the  fourth,  eleven  of  the  6th,  &c.  and  the  upper  part  of 
the  animal's  head  does  not  set  to  London.  The  position  of  Leo 
Minor  ia  easily  ascertained,  for  It  is  composed  as  it  were  of 
tbiee  knots  or  stars,  one  at  tbe  head  and  fore  feet,  a  second  on 
the  body,  and  a  third  at  tho  tall;  aud  tbe  central  group,  deter- 
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mined I  by  %  line  drawn  from  Rejoins,,  to  the  Pointers,  enables 
as  Id  nVrmtne  two  operate  the  easUud  west.  !l  r ' 
'■InttJi  «**  Lion  ft,  ij  the  fifth  sign  in  the  order  of  the  sodiac 
and  the  second  of  the  summer  signs.  Acoordipg  f  o  the  fixed 
zodiac  and  the  astronomical  year,  tbe  Sun  cnlars  Leo  on  the 
23d  of  Juiy;  bnt  reckoning  agreeably  to  the  precession  or  (be 
equinoxes  and  the  moveable  zodiac  or  the  sidereal  year,  the  Son 
enters  this  sign  on  the  Uth  of  August.  The  Earih  is  at  this  pe- 
riod in  Aquarius,  and  tho  Sun,  as-seen  from  the  Earth,  ap- 
pears in  Leo.  For,  in  whatever  part  of  ihli  ecliptic  we  appre- 
hend the  Sun  to  be,  the  Earth  is  180°  removed  from  that  point. 
As  the  Earth  rocs  round  the  Sun,  the  Nonh  Pole  keeps  con- 
stantly towards  one  part  of  the  heavens  ;  it  now  approaches 
nearer  its  orbit  than  in  the  preceding  sign,  and  the  days  and 
nights  are  consequently  coining  hearer  to  an  equality. 

Bottitdarict  and  Cunlrnliaf  Let.— This  sign  is  hounded  on 
the  north  by  Leo  Minor,  cast  bv  Virgo,  sooth  by  Sextans, 
and  west  by  Caocer ;  it  contains  U.1  stars,  rir.  two  of  the  lit 
magnitude,  two  of  the  2d,  six  or  the  3d,  thirteen  or  the  4th,  tec. 
The  chief  star  Is  Rrgulus,  situated  on  the  Ecliptic,  mid  some- 
times called  Cor  Leunit,  ••  the  Lion's  heart."  Inthc  tail  of  tho 
Lion  we  find  Dcnebola,  also  a  star  of  tbe  first  magnitude. 
The  declination  of  KeguTus  is  1-2°  56"  W  north,  and  its  tight 
ascension  Utfi  2.V  W.  Krgulus  rises  in  the  E.  N.  E.  pnrl  of 
the  fiorizon,  as  does  also  Dcocbola,  but  about  4°  more  to  the 
N.  and  1  hour  30  minutes  after  Regulus.  ltegulus  rises  and 
culminates,  to  the  Inhabitants  of  London,  for  the  first  of  every 
month,  agreeably  to  the  following  Table :  Mciid.  Alt.  51°  23* 

Cbi.ii. 

S  10  A. 
1  14  A. 
.1   IS  M. 

9KW, 
T  30  M. 
5  L<7  W. 

The  sign  I.<o  is  chitfly  situated  north  of  the  Koliplk,  passioa;    - 
over  the  noitliei  n  parts  of  the  torrid  zone.     Aud  in  the  beaten* 
the  position  of  Regulus  end  Dcnebala  may  bu  thus  fnuud. 

I.EPA8,  the  ^fora,  a  genu*  of  shcll-lish,  belonging  to  tlw 
orrirr  of  vermes  teslaoea. 

LEPID1UM,  Dittandhk.  or  PaPFtnwoaT,  a  genns  of 
plants  belonging  to  the  tetradynamia  class,  and  in  the  natural 
aeihnd  ranking  undor  the  .10th  order,  siriquosE. 

LEPfDIOPTEKA,  in  Zoology,  an  order  of  insects,  with 
Tour  wings,  which  are  covered  with  imbricated  scales. 

LEPROSY,  a  foal  cutaneous  disease,  appearing  in  dry, 
white,  thin,  scarfy  scabs,  either  on  the  whole  body,  or  only 
fame  parts  or  It,  and  tisaally  altondcdwlth  a  -violent  itching 
snd  other  pains.  The  leprosy  is  of  various  kinds,  but  Jews 
were  particularly  subject  to  that  called  KUpktntiaiu.  Hence 
the  Jewish  law  excluded  lepers  from  communion  with  mankind, 
banishing  them  into  the  country  or  uninhabited  places,  without 
pxeepling  even  kings.  When  a  leper  was  cleansed,  he  came 
to  the  city  gate,  and  was  there  examined  by  the  priests ;  after 
this  he  took  (wo  live  birds  to  tbe  temple,  and  fastened  one  of 
(hem  to  a  wisp  of  cedar  and  lilssop,  tied  together  »iih  a  scarlet 
ribbon  ;  the  sesond  bird  was  killed  by  the  leper,  nnd  the  blood 
of  it  received  into  a  vessel  of  water;  with  this  water  tho 
priest  sprinkled  the  leper,  dipping  the  wisp  and  the  live  bird 
into  it :  this  done,  the  live  bird  was  let  go  :  and  the  leper  hav- 
ing undergone  this  uerrmony,  was  again  admitted  into  society, 
and  to  the  use  of  things  sacred.  St*  Levtt.  xiii.  46,  47,  and 
(if,  1.  2.  be. 

L'ERMITE(Oisb*i'),  » constellation  formed  iomeyesrs  ago 
by  M.  Monnier,  nnder  the  southern  scale  of  the  Celestial 
It.ilance.  Dr.  Jamicson,  on  his  Celestial  Attss,  lias  irnnsfurnied 
I.'Ermitt  Oiiraw  into  the  sage-looking  NurtMa,  a  bird,  which, 
considering  the  frequency  It  is  met  with  on  all  Egyptian  monu- 
inents,  it  appears  strange  our  astronomers  huvo  not  long  ere 
tills  transferred  among  the  celestials. 

LETHARGY,  (a  word  of  Greek  derivation.)  in  Medicine,  is 
a  disease  consisting  of  a  profound  drowsiness  oi  sleepiness, 
from  which  tha  patient  nn  scared;  bo  awaked ;  or,  if  awaked, 
7F 
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The  level  9  r  is  so  r  mounted  bye  telescope  OM1,  end  the  whole 
txed  on  e  stand  resembling  that  of  the  improved  theodolite,  the 
adjustment  of  the  instrument  being:  effected  by  means  of  the 
•rrews  shewn  in  tho  figure.  The  telescope  \n  a  chromatic, 
about  19  Inches  long,  for  viewing  re  mo  to  object*.  O  I  are 
the  Y  supporter*  in  which  it  rests.  The  spirit  level  shew*  when 
the  instrument  in  properly  adjusted.  The  supporters  are.  fixed 
in  the  plate  K  I  K.  The  strews  C,Q,  G,  II.  II,  B,  and  F,  are 
severally  used  for  adjusting  the  instrument,  which  is  supported 
by  three  legs  A,  B,  D.  The  usual  height  of  the  instrument  is 
aboua  6}  feet;  but  as  an  hour's  practioe  will  give  more  informa- 
tion than  pages  of  description,  and  as  the  telescope  answers 
the  same  pappose,  we  shall  refer  the  reader  to  that  article 

LEVELLING,  tho  finding  a  line  parallel  to  tho  horiaon  at 
one  or  more  stations,  to  determine  tho  height  or  depth  of  one 
place  with  respert  to  another,  for  laying  out  grounds  even,  re- 
gulating descents,  draining  morasses,  conducting  water,  &c. 

Two  or  more  places  are  on  a  true  level  when  they  are  equally 
distant  from  the  centre  or  the  earth.  Also  one  plaoe  is 
higher  than  another,  or  out  of  level  with  it,  when  it  is 
farther  from  the  oentre  of  the  earth  ;  and  a  line  equally  distant 
from  that  centre  in  all  its  points,  is  called  the  Hue  of  true  level. 
Henee,  beeaose  the  earth  is  round, 
that  line  must  be  a  carve,  and 
mate  a  part  of  the  earth's  circum- 
ference, or  at  least  he  parallel  to 
it.  or  conceiitrical  wilh  it;  as  the 
ha*  BCFft,  which  has  all  its 
paints  equally  distant  from  A,  the 
centre  of  the  earth,  considering  it 
as  a  perfect  globe. 

But  the  line  of  right  DDE.  fee*. 
given  b\  the  operations  of  levels,  A- 

is  a  tangent,  or  a  right  line  perpendicular  to  the  semi-diameter 
of  the  earth  at  the  point  of  contact  B,  rising  always  higher 
above  the  true  line  of  level,  the  farther  the  distance  is,  is  called 
the  apparent  line  of  level.  Thus,  C  D  is  the  height  of  the  appa- 
rent level,  above  the  true  level,  at  tho  distanco  B  C  or  I1 1); 
■♦so  E  Pis  the  excess  of  height  at  P,  and  G  II  at  G,  fee.  The 
difference,  it  is  evident,  is  always  equal  to  the  excess  of  the 
seeant  of  the  arch  of  distance  above  the  radius  of  the  earth. 

The  common  methods  of  levelling  are  sufficient  for  la)ing 
psvements  of  walks,  or  for  conveying  water  to  small  distances, 
he. ;  tint  in  more  extensive  operations,  as  in  lei  filing  the  hot- 
test* of  canals,  which  arc  to  convey  water  to  the  distance  of 
■any  miles,  and  such  like,  the  difference  between  the  true  and 
the  apparent  level  must  he  taken  into  the  account. 

Now  the  difference  C  II  between  the  true  and  apparent  level 
at  any  distance  II  C  or  B  I),  may  be  found  thus :  by  a  well- 
known  property  of  tho  circle  (2  AC  +  C  I)) ;  II  l>  : :  II  l>  :  C  f ) ; 
or  became  the  diameter  of  the  earth  is  so  great  with  respect  to 
the  line  C  II,  at  all  distances  to  which  an  operation  of  It-veiling 
commonly  extends,  that  SAC  may  be  safely  taken  for  2  AC 
40  D  in  that  proportion  without  any  sensible  error,  it  will  be 

•2 A  C  :  B  D  : :  B  D  :  C  D,  which  therefore  is  =.  v~ ,  or-?-— 

2  *  u       2  a  c 

nrarlv  ;  that  is.  the  difference  between  the  true  and  apparent 
lest  I  is  equal  to  the  square  of  the  distance  between  the  places, 
divided  by  the  diameter  of  the  earth ;  and  consequently  it  is 
alw  a\  *  proportional  to  the  square  of  the  distance. 
Now  the  diameter  of  the  earth  being  nearly  706S  miles,  if  we 

n  c» 


first  take  BCzl  mile,  then  the  excess 


2  a  c 


becomes  ./pl  of 


a  mile,  which  is  7-90*2  inches,  or  almost  eieht  inches,  for  the 
height  of  the  apparent  ahotc  the  true  level  at  the  distance  of 
one  mile.  Hence,  proportioning  the  excesses  in  altitude  ac- 
cording to  the  squares  of  the  distances,  the  following  table  is 
obtained,  shewing  the  height  of  the  apparent  above  the  true 
levtl  for  e\erv  KM)  yards  of  distance  on  the  one  hand,  and  for 
e»ery  mile  on  the  other. 

By  the  following  table  of  reductions,  we  can  now  level  to 
almost  anv  distance  at  one  operation,  whereas  the  ancients, 
hung  unacquainted  with  the  correction  answering  to  any  dis- 
tance, could  only  level  from  one  twenty  wtrds  to  another,  when 
they  had  occasion  to  continue  the  work  to  a  considerable  extent. 
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1    Differ,  of  Level,  |       Dkiliaae, 
I  or  CD.         i.        arBC. 


Y*nl«. 

lncbtUf    >      1 

Mita. 

100 

0-02(1           J 

* 

2tH> 

0103           1 

* 

300 

0  231 

1             1 

4 IX) 

0  4 1 1 

.           1 

600 

(Hit* 

a 

tt>0 

0  926 

3 

700 

1  "HiO          j 

4 

MK> 

1  046 

5 

000 

2  Oh  I 

« 

1 000 

2670 

1           7 

IKK) 

3110 

8 

1200 

3  701 

;         0 

1300 

4344           | 

10 

14<H) 

6(138 

11 

1600 

6784          j 

IS 

lttM) 

66*0          | 

1:1 

1700 

7-426          1 

14 

Differ. 

of  Ural,  j 

or 

CD.          1 

Ftvt. 

I  fir  be*. 

0 

o« 

0 

2 

0 

4* 

0 

8 

a 

8 

0 

0 

10 

7 

10 

7 

23 

11 

32 

(i 

42 

(i 

63 

0 

m 

4 

HO 

3 

1)6 

7 

112 

2 

130 

1 

This  table  answers  several  useful  purposes.  Thus,  1st,  to 
find  the  height  of  the  apparent  level  above  the  true,  at  any  dis- 
tance. If  the  gi ven  distance  is  in  the  table,  the  correction  of 
level  is  found  on  tlie  same  line  w  ith  it :  thus  at  the  distance  of 
1000  yards,  tho  correction  is  2  57,  or  two  inches  and  a  half 
nearly  ;  and  at  the  distance  of  10  miles  it  is  06  feet  4  inches. 
Hut  if  the  exact  distance  is  not  found  in  the  table,  then  multi- 

CI>  the  square  of  tho  distance  in  yards  by  2  67,  and  then  divide 
y  1  ,f>00.000,  or  out  olT  six  places  on  the  right  for  decimals,  the 
rest  are  inches :  or  multiply  the  square  of  the  distance  in  miles 
by  60'  feet  4  inches,  and  divide  by  100. 

2dly.  To  find  the  extent  of  the  visible  horizon,  or  how  far  an 
observer  can  see  from  any  fciveo  height,  on  a  horizontal  plane, 
us  at  sea,  ko.  Suppose  the  e>  e  of  the  observer,  on  the  top  of  a 
ship's  mast  at  sea,  is  the  height  of  130  feet  above  the  water,  ho 
will  then  see  about  11  miles  all  around.  Or  from  the  top  of  a 
cliif  by  the  sea-side,  tho  height  of  which  is  66  feet,  a  person 
may  see  to  the  distance  of  near  IO  miles  on  tho  surface  of  the 
sea.  Also  when  the  top  of  a  hill,  or  the  light  in  a  light-house, 
or  such  like,  whose  height  is  130  feet,  first  comes  into  the  view 
of  an  eye  on  board  a  ship,  the  table  shews  that  the  distance  of 
the  ship  from  it  is  14  miles,  if  the  eye  is  at  the  surface  of  tho 
water  ;  but  if  the  height  of  the  eye  in  the  ship  is  HO  feel,  then 
the  distanco  will  be  iuereased  by  near  11  miles,  making  in  all 
about  26  miles  in  distance. 

3dty.  Suppose  a  spring  on  one  side  of  a  hill,  and  a  house 
on  an  opposite  hill,  with  a  valley  between  them,  that  the  spring 
seen  from  the  house  appears  by  a  levelling  instrument  on  a 
level  with  the  foundation  of  the  house,  which  suppose  is  at  a 
mile  distance  from  it;  then  is  the  spring  eight  inehes  above 
the  true  level  of  n  house;  and  this  difference  would  be  barely 
sufficient  for  the  water  to  be  brought  in  pipes  from  the  spring 
to  the  house,  the  pipes  being  laid  all  the  way  in  the  ground. 

4thlv-  If  the  hriaht  or  distance  exceed  the  limits  of  the  table, 
then,  first,  if  the  distance  be  given.  di\idc  it  by  2,  or  by  3,  or 
!i\  t.  Refill  the qimtirnt come  within  the  distances  in  the  tabic  ; 
then  take  out  the  height  nii«w<  ring  to  the  quotient,  and  multi- 
pl\  it  b\  the  square  of  the  di\isor.  that  is,  by  4.  or  9.  or  16,  fcc. 
for  the  height  required.  Thus,  if  the  top  of  a  hill  is  just  seen  at 
the  dist;incr,of  l<)  miles,  then  40  divided  by  4  gives  10,  to  which 
in  the  table  answer  (V*\  feet,  which  being  multiplied  hv  16,  the 
square  of  4,  gi\cs  lofil'  feet  for  the  height  of  the  hill,  flut 
when  the  height  is  giim,  divide  it  by  one  of  these  square  num- 
bers, 4.  i).  Hi,  'J.'),  \c.  till  the  quotient  come  within  the  limits  of 
the  table,  and  multiply  the  quotient  by  the  square  root  of  the 
diiisnr;  that  is,  hv  2,  or  3,  or  4,  or  6,  &c.  for  the  distance 
sought:  so  when  the  top  of  the  peak  of  TencriflV,  «aid  to  bo 
about  3  mib's.  or  I.Ysio  feet  high,  just  comes  into  view  at  sea, 
divide  I6,£|0  hv  2J6.  or  the  square  of  16.  and  the  quotient  is 
70  nearlv  :  to  which  in  the  tabic  answers  by  proportion  nearly 
10J  miles  ;  then  multiplying  10}  by  16,  gives  164  miles  and  )  for 
the  distance  of  the  hill. 
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ion  distances.  These  vane: 
■mail  iaiiirt  hole  in  th-  ceo- 


i\  ':".  :■'  the  telescope  of  the  level. 

!-«:«ii(  I'-tiT  ii  now   made,  by  suspending  a 

'  oi  ■■•■.«  <ir  a  ties,  in  a  limb  of  brass,  swinsioy 


■■ted  at  one  of  the  mechanical  powers.  will 
■s.  in  Mechanic*,  where  the  theory  of  the 
f(i.  wiie'.h-jr  straight  or  bent,  is  laid  down, 
i  'it  deteribe  a  combination  of  the  lever  with 
•h-.n,  bj  me  in*  of  which  the  rcciprocatine 
i  mid"!  Binfiil  in  givinz  a  rontinued  reclili- 
n/  r.'.riy,  w i shoot  changing  the! 


Th-.  a*l-.  a 

.-,'!  »(*.■!(  it, 
A  :t  ninrh  it 
-'./ht  W. 
■i.'  'orf    Ihf 

'I   fr-.m  ll   by  Ii   while  the  other  end   descend* 

i-  Lar  V  V.  will  then  pmh  the  point  Eof  the  wheel 

■i  hrwik  ll  slidesover  an  equal  space  on  the 

"  er  this,  ob  the  end   II  of  tbo 


Mine  iroririt  inwn  WU»  by  I  w  H.  the  end  F  ascends 
i"?  >nd  aPion*  D  n;«!H  in  -he  left  band  side  of  the 
.irniisrn  i  ipacr  -sqiiai  :i  £  C.  Thud  the  reciprocating  mo- 
■Jir.  ;ev.;r  i  hjiic  to  turnm'iai.:ale  a  continued  rotatory 
to  the  wire:.  iad  toasetnentlv  -a  raise  the  weight  W 
m   :-i   u.e   ay  -iM  e.ied.     Here  the  idiantago 

..  _-.. — r,as  :'r.nt:iin  tmi  .if  s'jfaess  of  the  cord,  will  be 

i  -Jie  .-ado  tnmnoun.i-M  if  ::ie  ravi  of  H  G  to  G  F,  and  the 
Kin  if  the  raiiiua  if  an  wheel  W  that  of  ihe  axle.  Thus  if 
E  G  vim  ;ea  -.me-i  G  F.  mil  the  rx>:ius  of  the  wheel  ten  times 
tat  af  -jn;  itf,  -:ie  power  w-io.il  :  hen  be  to  the  weig ht  raised 

T'us  mi.'-iinw  :a.s  Seen  ldvmtazeously  applied  in  drawing 
eiry  ,>]«■!  i  i..;n;  i  smne  sear.,  horizontal :  in  that  case,  the 
orH  ms  iwn  :irr:t;ii  fnm  A  io  aeirly  an  horizontal  direction, 
p»;Uei:  rmiM  i  tq.>t  a.  attache-:  u  uie  :-;ad  *•  or  its  carriage, 
s.i.1  i-j  'aii  ii.M  ;o  i  p.;st  m  it  *.  or  perhaps  to  the  frame  of 
:.ie  w  ie-i  mil  it!e.  The  pulley.  :;  is  obtii.'u*.  almost  doubles 
tie  waji.ue  if -Jie  pnwer:  and,  since  the  force  to  be  over- 
m  -;e.  waea  mos  Me  system  i*  piit  in  miiliuo.  is  not  equiialent 
m  iie  warne  .oml  *■■  but  merely  ;o  the  friction,  and  the  rigidity 
:f  -Ji!  Mpe.  i  >enr  jr-a:  weight  may  be  moved  in  this  manner 
as  t  cumn.in:i»-  y  inia.1  ;iiw._-r.  If  the  lever  haTe  another 
a.-n  :;  the  ■C:n'G  is  Lvapiieirs  in  the  nznre;  equal  to  G  H,  a 
nuti  m.iy  -.aca  wtri  it  each  end.  either  by  pressing  npoo  it  or 
iy  s'l  ':ss  ''-jwawariis  w::a  a  irord:  and  thus  the  labourers 
w...  i.-.-;re.»:efy  r-i[e»<;  eaca  o'lier.  Someiimes  a  heart- wheel 
iiis  aeea  cum  lined  will  t.iis  uaiiersal  lever:  bat  it  is  not,  we 
th:ai.  i  ■.■lim'iija'i-Mi  t;  be  r?i'ommfnded  in  practice. 

If  the  ''eatre  if  moti-ja  G  wire  »ertKa!ly  above  the  centre  of 
■.?i-  who*!,  i^i  ::'  tnuiiier  bit  aad  g«A  similar  and  equal  in 
lecrta  i-j  F  P  im^;  trim  the  p.:ia:/./G  beinz  equal  to  GF; 
[!ie>e  tw.?  bi:i:iij  w:u!d  then  catc.i  alternately  into  the  teeth  on 
the  risinz  si>!e  of  the  wheel,  and  thus  produce  the  continned 
rotatory  motion  ;  but  this  iionstractioa  has  a  practical  disad- 
■anuce:  for  when  both  bars  work  oo  the  same  aide  of  the 
wneel.  they  will  be  in  rreat  dancer  of  caichinz  tocetber,  and 
iaipediaz  each  other's  nnnions.  Coiverial  levers  have  long 
been  inlroduvvd  into  saw  u;i!l*.  I'rr  the  purpose  of  drawing 
aJu-z  the  itixs  to  be  sawn.    An  Siw  Mill,  also  Pipe  Boheh. 

LE\  IGATIOS.  in  Pharmacy  and  Chemistry,  the  redueing 
hard  and  ponderous  bodies  to  an  impalpable  powder,  by 
jrinJiDf  them  oo  a  porphyry  or  in  a  mill. 

LEV  ITY.  in  Philosophy,  the  opposite  to  zravity,or  that  inp- 
pi'sed  quahty  of  certain  bodies  which  gives  them  a  power  of 
ascent ;  beiiiat  thus  opposed  to  zratity.  by  which  tbey  have  *i- 
w.iys  a  tendene*  to  descend.  The  indents  supposed  several 
different  bodies  to  be  possessed  nf  le»it>,  but  the  error  has  long 
since  been  detected,  and  the  principle  itself  excluded  from  every 
system  of  phi!  Jsouhy. 

LF\,  Liw.  Srr  Law.  The  Roman  laws  were  of  two  kinds: 
1st.  Sue.i  .is  were  made  by  their  kiozs.  2d.  The  la* s  of  the 
twelve  tablet,  broosht  by  the  Deccmiiri  from  Athens,  Sec.  And 
3d.  Stu'h  as  were  proposed  bv  the  soperior  magistrates  to  the 
times, .ft!;.-  republic. 

LEXICON,  t:  e  same  with  Piciionary.  The  word  is  chiefly 
use<l  in  *)<C!iUn£  of  Greek  dictionaries. 

LETPEN  I1  in  iL,  in  Electricity,  is  a  zlaas  phial  or  jar,  coat- 
ed both  within  and  without  with  tin-foil,  or  some  other  con- 
ducting substance,  which  may  be  r harped,  and  employed  in  a 
variety  of  useful  and  entertaining  e.tperinients.  Or  even  flat 
class. 'or  any  other  shape,  so  coaled  and  used,  has  also  received 
the  same  denomination.  Also,  a  luruum  produced  in  such  a 
jar.  S,c.  has  been  named  the  Leiden  vacuum. 

LIUELLl'S  FAMOSt'S-  A'  contumely  or  reproach,  pub- 
lished to  the  defamation  of  the  ten  eminent,  of  a  magiatrate,  or 
of  a  private  person.  It  is  also  delincd  a  malicious  defamation, 
expressed  in  printing  or  writing,  or  by  signs,  pictures,  lie. 
tending  either  to  blacken  the  memory  of  one  who  is  dead,  cr 
[he  reputation  of  one  who  is  alive,  and  thereby  exposing  him  to 
public  hatred,  contempt,  and  ridicule.  Libels,  says  Blackstone, 
taken  in  their  largest  and  most  extensive  sense,  signify  snj 
writings,  pictures,  or  the  like,  of  an  immoral  or  illegal  tendency. 
This  species  of  defamation  is  usually  termed  written  scandal 
and  thereby  receives  an  aggravation,  in  that  it  in  presumed  to 
have  been  entered  npon  with  coolness  and  deliberation ;  wad 
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to  continue  longer,  and  propagate  wider  and  (briber,  than  any 
other  *rand al. 

L111KA.  flit  Balanrt  ^.  This  Is  the  seventh  sign  in  the  order 
Of  Die  EeRptle,  and  the  first  of  the  southern  and  autumnal 
Signs.  The  sun  enters  it  on  the  23d  of  September,  reckoning 
according  to  the  Axed  and  intellectual  zodiac  ;  but,  agreeably 
la  the  moveable  and  visible-  zodiac,  and  the  recession  of  the 
alins.  It  is  the  27th  of  October  when  (he  place  of  the  sun  cor- 
respond*  with  Ihc  commencement  of  Libra.  By  the  former  way 
of  reckoning,  we  arc  accustomed  to  say.  that  when  (be  Sun 
comes  to  Libra,  he  has  no  dcclinatiim,  that  the  days  and  nights 
are  then  equal  all  over  the  earth,  except  at  the  poles ;  and  tliat 
is  (he  beginning  of  day  at  the  South  Pole,  and  (he  end  of  day 
at  the  North  Pole.— Bonndariet  and  On tmtt.— Libra  is  bonnded 
on  the  north  by  Mons  Mirnalus  and  Serpens,  cast  by  Scorpio, 
south  by  Ccntaurua  and  Lupus,  and  west  by  Virgo.  It  con. 
tains  61  stars,  two  of  which  arc  of  the  2d  magnitude,  oce  of  the 
3d,  eight  of  ihc  4th,  See. 

a  Zoben  el  Genubi,  situated  on  the  Ecliptic,  and  in  (he 
Southern  Scale,  rises  on  the  E.  S.  E.  point  of  the  compass,  at 
London;  its  right  ascension  is  220°  II'  IS"  :  its  deelin.  19°  14' 
9CS.  a  is  a  double  star,  and  the  mean  right  ascension  of  the 
two  stars  may  be  taken  at  14  ho.  4(lmi.  mid  57";— their  south- 
ern declination  at  16°  Iff  AT'.  The  times  of  their  rising  and 
culminating  arc  shewn  in  the  following  Table,  for  the  first  day 
of  each  month  in  the  year;  Merid.  Alt.  23°  14'  32". 


JUD* 


3  15  M.  (211  M. 
I  111  M.  4  14  M. 
11  IS  A.  a  23  M, 
a  SO  A.  0  32  M. 
7  10  A.  10  41  A. 
S  30  A.  |     a  S3  A. 


Monti 


5  25  M. 


G  3rl 

A. 

4  31 

A 

A 

0  47 

A 

10  47  M 

8  43  M 

Linns  also  denotes  the  ancient  Roman  pound, which  was 
equal  to  about  SOW  or  our  Troy  grains.  It  was  likewise  (bo 
name  of  one  of  (heir  gold  coins,  equal  in  value  lo  20  denarii, 
lice  Phil.  Trans,  vol.  Ixi.  p.  4G2. 
LIBRARIAN,  one  who  has  (be  care  of  a  library. 
LIBRARY,  an  edifice,  or  an  apartment  in  a  building,  fitted 
up  for  the  reception  of  books.  The  term  Is  also  frequently 
applied  to  the  books  themselves,  with  scarcely  any  reference 
in  tli*  building.  Some  authors  refer  the  origin  of  libraries  to 
ilie  Hebrews,  who  were  always  careful  to  preserve  their  sacred 
books,  and  such  memorials  as  regarded  their  ancestors.  This 
method  was  imitated  by  the  Egyptians,  who,  next  to  the 
Israelites,  were  the  first  to  erect  libraries.  Many  famous 
libraries  hate  existed  in  different  periods  of  time,  among 
which,  (hat  of  Alexandria  was  the  most  remarkable-  When 
destroyed  by  (lie  Saracens,  it  consisted  of  700,000  volumes,  and 
la  it  perished  the  learning  of  the  ancient  world.  In  former 
times  every  large  church  had  its  library,  but  at  present  the 
most  distinguished  in  this  country  are  the  Bodleian  at  Oxford, 
and  the  V'lttonian  in  the  lirilish  Museum. 

LIBRATION  of  tiik  Earth,  is  a  term  applied  by  some  astro- 
nomers to  that  motion,  whereby  the  earth  is  so  retained  within 
Its  orbit,  as  that  its  axis  continues  constantly  parallel  to  (he 
axis  of  the  world.  This  Copernicus  calls  the  motion  of  libra- 
ticm,  and  may  be  illustrated  thus:  Suppose  a  globe,  with  its 
axis  parallel  to  that  of  the  earth,  painted  on  the  (lag  of  a  must, 
■tor cable  oo  its  axis,  and  constantly  driven  by  an  cast  wind, 
fNk  it  sails  round  an  island  ;  it  ia  evident  the  painted  globe 
I  lis  axis  will  he  parallel  to  that  of 
n  of  the  ship. 

i  Astronomy,  is  more  particularly 

irenl   Irregular  I ibratory  motion  of 

out  faer  own   axis,  where!.}  we  sec  a  little  more 

lunar  diso,  or  rather,  it  is  inconsequence 

M  owe-hfilf  or  il,  tint  the  moon  appears 

■Ire  lerm  libration,  from 

»■*  Dcrfaolly  well  with  the 

*—  "i! der stood  In  a 

'     n  a  totally 

"dlcate.  In 


(be  centra  of  the  earth  to  the  centre  of  the  moon :  the  plane 
drawn  through  the  latter  centre  perpendicularly  to  this  ray, 
will  cut  the'tunar  globe  according  to  the  circumference  of  a 
circle  which  is,  with  respect  to  as,  (be  apparent  disc.  If  tfce 
moon  had  rip  real  rotatory  motion,  Its  motion  of  revolution 
solely  wonfd  discover  to  us  all  the  points  of  its  surface  in  soo- 
cesslon :  the  visual  ray  would  therefore  meet  that  surface  stre- 
ccsslvcly  in  different  points,  which  to  us  wonld  Bppeai  to  paw 
flic  one  after  the  other,  to  the  apparent  centre  of  the  lunar  ttiSo. 
The  real  rotatory  motion  counteracts  the  effects  of  this  apparent 
rotation,  and  brings  back  constantly  towards  us  (he  same  fate 
of  the  lunar  globe. 

Suppose,  now,  that  the  rotation  of  the  moon  is  sensibly  uni- 
form; that  is  to  say,  thai  it  does  not  partake  of  any  periodical 
inequalities,  (this  supposition  is  at  least  the  most  natoral  which 
we  can  make,  and  it  is  conformable  to  observations ;)  then  one 
of  the  causes  which  produce  the  libration  will  lit  pome  evident; 
for  the  motion  of  revolution  partaking  of  the  periodical  inequa- 
lities, fs  some  times  slower,  sometimes  more  rapid :  the  apparent 
rotation  which  il  occasions  cannot,  therefore,  always  exaotly 
counterbalance  The  actual  rotation,  which  remains  constantly 
the  same:  and  these  two  effects  will  surpass  each  other  by 
turns.  The  points  of  the  lunar  globe  ought,  therefore,  to 
appear  turning  sometimes  in  one  dirertion.  sometimes  In 
another,  about  its  centre  ;  and  the  resulting  appearance  fa  the 
same  as  if  the  moon  had  a  little  vibratory  balancing  from  one 
side  to  the  Other  of  the  radius  veclur  drawn  from  its  centre  lo 
the  earth.  It  is  this  which  is  named  the  libration  in  longitnde. 

Several  accessory  but  sensible  causes  modify  this  first  result. 
The  spots  of  the  moon  do  not  always  retain  the  snme  elevation 
above  the  plane  or  its  orbit:  Indeed  some  of  them,  by  theeffecL 
of  the  rotation,  pass  from  one  side  of  this  plane  lo  the  opposite 
side-  These  circumstances  indicate  an  axis  of  rotation  which 
is  not  exactly  perpendicular  to  the  plane  of  the  lunar  orbit ; 
but  according  as  this  axis  presents  to  us  its  greater  or  its 
smaller  obliquity,  it  must  discover  to  us  successively  the  two 
poles  of  rotation  of  the  lonar  spheroid :  hence  it  is  we  per- 
ceive, at  certain  times,  some  of  the  points  situated  towards 
these  poles,  and  lose  the  sight  of  ihem  afterwards,  when  they 
arrive  nearer  the  apparent  edge :  this  Is  called  the  libration  in 
latitude.  Il  is  but  fneonsiderahle,  and  therefore  indicates  that 
the  equator  of  the  moon  differs  very  little  in  position  from  the 
plane  of  its  orbit. 

Finally,  a  third  illusion  arises  from  the  observer  being 
placed  at  tbc  surface  of  the  earth,  and  not  at  its  centre.  To- 
wards this  centre  it  is  that  the  moon  always  turns  the  name 
face;  and  the  visual  ray  drawn  thence  to  the  centre  or  the 
moon  would  always  meet  its  surface  at  the  same  point, 
abstracting  from  the  preceding  inequalities.  It  is  nut  the 
same  with  respect  to  the  visual  ray  drawn  from  the  surface  of 
the  earth  ;  for  this  ray  makes  a  sensible  angle  with  the  former, 
by  reason  of  the  proximity  of  tbc  moon ;  this  angle  is,  at  (he 
horizon,  equal  (O  the  horizontal  parallax  i  in  consequence  of 
this  difference  (he  apparent  contour  or  the  lunar  spheroid  ia 
not  the  same  for  the  centre  of  the  earth,  and  to  an  observer 
placed  at  its  surface.  This,  when  the  moon  rises,  enuscs  some 
points  to  be  discovered  towards  lis  upper  edge,  which  coukl 
not  have  been  perceived  from  the  centre  of  the  earth  :  as  I  ho 
moon  rises  above  the  hori*on,  these  poinis  continue  to  appinruh 
the  upper  edge  of  the  disc,  and  at  length  disappear,  while 
others  become  visiiile  to  its  lower  edge;  the  same  effect  is 
continued  dnrine  all  the  time  that  the  moon  is  visible ;  and,  as 
the  part  of  its  diso  which  appears  highest  at  its  rising  is  tumid 
lowest  at  its  setting,  these  arc  (he  two  instants  when  tho 
difference  is  most  perceptible.  Thus  the  lunar  globe,  in  its 
diurnal  motion,  appears  to  oscillate  about  the  radius  vector 
drawn  from  Its  centre  to  the  centre  of  the  earth.  This  plu-no- 
monon  is  designated  by  the  name  of  diurnal  libralion. 

LICKS.SH,  in  Law.  is  a  power  or  authority  given  lo  another 
to  do  some  lawful  act.  A  license  is  personal,  and  cannot  be 
transferred  to  another  without  the  sanction  of  the  original 
authority.  Licenses  arc  of  various  kinds,  and  encircle  almost 
every  department  of  law,  of  commerce,  and  of  other  actions  iu 
their  wide  embrace. 

LICENTIATE,  among  us  is  generally  understood  or  a  phy- 
■Iciao,  who  has  a  license  to  praetice  panted  him  by  the  ool- 
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lege  of  physicians,  or  by  the  bishop  of  the  diocese.  A  person 
practising  physic  without  such  license,  in  case  his  patient  dies 
under  his  hands,  is  guilty  of  felony  in  the  eye  of  the  law. 

LICHEN,  in  Botany,  a  name  borrowed  by  the  Romans  from 
the  Greeks  for  the  disease  called  a  tetter  or  ringworm,  and 
applied  by  both  to  a  plant  of  a  mossy  nature,  growing  on 
•tones,  which  was  thought  to  be  a  cure  for  such  complaints. 

LIE,  in  Morals,  denotes  a  criminal  breach  of  veracity.  Arch- 
deacon Paley,  in  treating  of  this  subject,  observes,  that  there 
are  falsehoods  which  are  not  lies ;  that  is,  which  are  not  cri- 
minal :  and  there  are  lies,  which  are  not  literally  and  directly 
false. 

LIEGE,  Leguis,  in  Law,  properly  signifies  a  vassal,  who 
holds  a  kind  of  fee,  that  binds  him  in  a  closer  obligation  to  his 
lord  than  other  people. 

LIENTERY,  a  flux  of  the  belly,  in  which  the  aliments  are 
discharged  as  they  are  swallowed,  or  very  little  altered  in 
colour  or  substance. 

LIEUTENANT,  an  officer  who  supplies  the  place,  and  dis- 
charges the  office,  of  a  superior  in  his  absence.  Of  these, 
some  arc  civil,  as  the  lords-lieutenants  of  kingdoms,  and  the 
lords-lieutenants  of  counties ;  and  others  are  military,  as  the 
lieutenant-general,  lieutenant-general  of  the  artillery,  lieu- 
tenant-colonel, lieutenant  of  artillery  of  the  Tower,  lieutenants 
of  horse,  foot,  ships  of  war,  &c. 

LIFE,  a  term  that  implies  the  existence  and  duration  of  soul 
and  body,  or  the  period  of  their  union. 

LIFE  Annuities,  are  such  periodical  payments  as  depend 
on  the  continuance  of  some  particular  life  or  lives ;  and  they 
may  be  distinguished  into  lives,  to  commence  immediately ; 
and  annuities,  to  commence  at  some  future  period,  called 
reversionary  annuities. 

The  value  or  present  worth  of  an  annuity  for  any  proposed 
life  or  lives,  it  is  evident  depends  on  two  circumstances ;  the 
interest  of  money,  and  the  chance  or  expectation  of  the  con- 
tinuance of  life.  Upon  the  former  only  depends  the  value  or 
present  worth  of  an  annuity  certain,  or  that  which  is  not  sub- 
ject to  the  continuance  of  a  life  or  other  contingency;  but  the 
expectation  of  life  being  a  thing  not  certain,  but  only  possessing 
a  certain  chance,  it  is  evident,  that  the  value  of  the  certain 
annuity,  as  stated  above,  must  be  diminished  in  proportion  as 
the  expectancy  is  below  certainty ;  thus,  if  the  present  value 
of  an  annuity  certain  be  any  sum,  as  suppose  £100,  and  the 
value  and  expectancy  of  the  life  be  one-half,  then  the  value  of 
the  life  annuity  will  be  only  half  of  the  former,  or  £50 ;  and  if 
the  value  of  the  life  be  only  one-third,  the  value  of  the  life 
annuity  will  be  but  one-third  of  £100,  that  is,  £33. 6>.  &d.  and 
so  on. 

The  measure  of  the  value  or  expectancy  of  life,  depends  on 
the  proportion  of  the  number  of  persons  that  die,  out  of  a  given 
number,  in  the  time  proposed  ;  thus,  if  fifty  persons  die  out  of 
one  hundred,  in  any  proposed  time,  then  half  the  number  only 
remaining  alive,  any  one  person  has  an  equal  chance  to  live  or 
die  in  that  time,  or  the  value  of  his  life  for  that  time  is  one-half: 
but  if  two-thirds  of  the  number  die  in  the  time  proposed,  or 
only  one-third  remain  alive,  then  the  value  of  any  life  is  one- 
third  ;  and  if  three-quarters  of  the  number  die,  or  only  one- 
quarter  remain  alive,  then  the  value  of  any  life  is  but  one- 
quarter  ;  and  so  on.  In  these  proportions  then  must  the  value 
of  the  annuity  certain  be  diminished,  to  give  the  value  of  the 
life  annuity.  It  is  plain,  therefore,  that  in  this  business  it 
is  necessary  to  know  the  value  of  life  at  all  the  different  ages, 
from  some  table  of  observations  on  the  mortality  of  mankind, 
which  may  shew  the  proportion  of  the  persons  living,  out  of  a 
given  number,  at  the  end  of  any  proposed  time  ;  or  from  some 
certain  hypothesis,  or  assumed  principle.  It  may  not,  there- 
fore, be  improper  to  insert  here  a  comparative  view  of  two  of 
the  principal  tables  that  have  been  given  of  this  kind,  as  the 
following,  where  the  first  column  shews  the  age,  and  the  other 
columns  the  number  of  persons  living  at  that  age,  out  of  1000 
born,  or  of  the  age  0,  in  the  first  line  of  each  column. 

The  uses  of  these  tables  may  be  exemplified  in  the  following 
problems : — 

Problem  1.—  To  find  the  Probability  or  Proportion  of  Chance, 
that  a  Person  at  a  given  Age  continues  in  being  a  proposed  number 
•f  Years.— Thus,  suppose  the  age  to  be  40,  and  the  number  of 


years  proposed  15 ;  then  to  calculate  by  the  table  of  the  proba- 
bilities for  London,  in  table  1,  against  40  years-stands  214  ;  and 
against  55  years,  the  age  to  "which  the  person  must  arrive, 
stands  120;  which  shews,  that  "of  214  persons  who  attain  to  the 
age  of  40,  only  120  of  them  reach  the  age  of  55,  and  conse- 
quently 94  die  between  the  ages  of  40  and  55.  It  is  evident, 
therefore,  that  the  odds  for  attaining  the  proposed  age  of  55, 
are  as  120  to  94,  or  as  9  to  7  nearly. 

Problem  2.— To  find  the  Value  of  an  Annuity  for  a  proposed 
Life. — This  problem  is  resolved  from  table  2,  by  looking  against 
the  given  age,  and  under  the  proposed  rate  of  interest ;  then 
the  corresponding  quantity  shews  the  number  of  years'  pur- 
chase required.  For  example,  if  the  given  age  be  36,  the  rate 
of  interest  4  per  cent,  and  the  proposed  annuity  £250.  Then 
in  the  table  it  appears,  that  the  value  is  12*1  years  purchase, 
or  12*1  times  £250,  that  is,  £3025*1.  After  the  same  manner, 
the  answer  will  be  found  in  any  other  case  falling  within  the 
limits  of  the  table.  But  as  there  may  sometimes  be  occasion 
to  know  the  values  of  lives  computed  at  higher  rates  of  interest 
than  those  in  the  table,  the  two  following  practical  rules  are 
subjoined,  by  which  the  problem  is  resolved  independent  of 
tables. 

Rule  I.  When  the  given  age  is  not  less  than  45  years,  nor 
greater  than  85,  subtract  it  from  92 ;  then  multiply  the  re- 
mainder by  the  perpetuity,  and  divide  the  product  by  the  said 
remainder  added  to  2}  times  the  perpetuity ;  so  shall  the 
quotient  be  the  number  of  years' purchase  required.  Where 
note,  that  by  the  perpetuity  is  meant  the  number  of  years'  pur- 
chase cf  the  fee-simple  ;  found  by  dividing  100  by  the  rate  per 
cent,  at  which  interest  is  reckoned. 

Example.  Let  the  given  age  be  50  years,  and  the  rate  of 
interest  10  per  cent.  Then  subtracting  50  from  92,  there 
remains  42  ;  which  multiplied  by  10  the  perpetuity,  gives  420  ; 
and  this  divided  by  67,  the  remainder  increased  by  2|  times  10 
the  perpetuity,  gives  6*3  nearly,  for  the  number  of  years'  pur- 
chase. Therefore,  supposing  the  annuity  to  be  £100,  its  value 
in  present  money  will  be  £630. 

Rule  2.  When  the  age  is  between  10  and  45  years,  take 
eight-tenths  of  what  it  wants  of  45,  which  divide  by  the  rate 
per  cent,  increased  by  1*2;  then  if  the  quotient  be  added  to  the 
value  of  a  life  of  45  years,  found  by  the  preceding  rule,  there 
will  be  obtained  the  number  of  years'  purchase  in  this  case. 
For  example,  let  the  proposed  age  be  20  years,  and  the  rate  of 
interest  5  per  cent.  Here  taking  20  from  45,  there  remains  25 ; 
eight-tenths  of  which  is  20 ;  which  divided  by  6  2,  quotes  3*2; 
and  this  added  to  9  8,  the  value  of  a  life  of  45,  found  by  the 
former  rule,  gives  13  for  the  number  of  years'  purchase  that  a 
life  of  20  ought  to  be  valued  at.  And  the  conclusions  derived 
by  these  rules  are  said,  by  Simpson,  to  be  so  near  the  true 
values,  computed  from  real  observations,  as  seldom  to  differ 
from  them  by  more  than  one-tenth  or  two-tenths  of  one  year's 
purchase. 

The  observations  here  alluded  to,  are  those  which  are  founded 
on  the  London  bills  of  mortality.  And  a  similar  method  of 
solution,  accommodated  to  the  Breslaw  observations,  will  be 
as  follows  :  viz.  Multiply  the  difference  between  the  given  age 
and  85  years  by  the  perpetuity,  and  divide  the  product  by 
eight-tenths  of  the  said  difference,  increased  by  double  the 
perpetuity  for  the  answer;  which,  from  8  to  80  years  of  age, 
will  commonly  come  within  less  than  one-eighth  of  a  year's 
purchase  of  the  truth. 

Problem  3.— To  find  the  Value  of  an  Annuity  for  the  longest  of 
two  Lives ;  that  is,  for  as  long  as  either  of  them  continue  in  being. — 
In  table  3,  find  the  age  of  the  youngest  life,  or  the  nearest  to 
it,  in  col.  1,  and  the  age  of  the  elder  in  col.  2;  then  against  this 
last  is  the  answer  in  the  proper  column  of  interest. 

Example.  So  if  the  two  ages  be  15  and  40,  then  the  value  of 
the  annuity  upon  the  longest  of  two  such  lives, 

is  21*1  years' purchase,    at  3  per  cent. 

or  17  9   at  4 

or  157  at  5 

Note.  In  the  last  two  problems,  if  the  younger  age,  or  the 
rate  of  interest,  be  not  exactly  found  in  the  tables,  the  nearest 
to  them  may  he  taken  ;  and  then,  by  proportion,  the  value  for 
the  true  numbers  will  be  nearly  found. 
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Table  L_  Exhibiting  the  Decreet  of  Life,  at  all  Ames,  from  1  Year  to  90,  as  deduced  from  the  Bills  of  Mortality  in 

London  and  Northampton, 


I 


0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Id 

19 

20 

21 

22 


London. 


1000 
080 
M8 
492 
462 
426 
410 
397 
388 
380 
373 
367 
361 
356 
351 
347 
343 
338 
334 
329 
325 
321 
316 


Northsinp- 
ton. 


AgM. 


1000 
738 
628 
685 
562 
544 
630 
518 
510 
504 
498 
493 
488 
484 
480 
475 
470 
465 
459 
453 
447 
440 
433 


X 
X 
X 

\ 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


London. 


310 

305 

299 

294 

288 

283 

278 

272 

266 

260 

254 

248 

242 

236 

230 

224 

218 

214 

207 

201 

194 

187 

180 


Worth  amp-  ; 
ton.    ' 

i: 


426 
419 
412 
405 
398 
391 
384 
378 
372 
366 
360 
354 
348 
342 
336 
330 
324 
317 
310 
303 
296 
289 
282 


:; 


Agei. 


i! 

:; 

i; 

:; 

:: 
<» 
<> 


46 
47 
48 
49 
50 
61 
62 
63 
64 
65 
66 
67 
58 
69 
60 
61 
62 
63 
64 
66 
G6 
67 
68 


London* 


174 

167 

169 

163 

147 

141 

135 

130 

125 

120 

116 

111 

106 

101 

96 

92 

87 

83 

78 

74 

70 

65 

61 


Northamp- 
ton. 


275 
268 
261 
254 
247 
239 
232 
225 
218 
211 
204 
197 
190 
183 
176 
169 
162 
165 
148 
141 
134 
127 
120 


Ages. 


69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
86 
86 
87 
88 
89 
90 


London. 


56 

62 

47 

43 

39 

36 

32 

28 

25 

22 

19 

17 

14 

12 

10 

8 

7 

6 

5 

4 

3 

2 


Nertbaia|» 
ton. 


113 
106 
99 
92 
85 
78 
71 
64 
68 
62 
46 
40 
34 
28 
23 
19 
16 
13 
11 
8 
6 
4 


Table  II.  Shewing  the  Value  of  an  Annuity  on  One  Life,  or  Number  of  Yean9  Annuity  in  the  Value,  supposing 

Money  to  bear  Interest  at  the  several  Rates  </  3»  4,  and  5  per  Cent. 


Age. 

Yeara'  value  at 

Years'  value  at 

Yeari'  Talae  at 

Agi. 

Yeart'  value  at 

Years'  value  at 

Yean*  Talae  at 

9  per  Cent. 

4  per  Cent. 

6  per  Cent. 

9  per  Cent. 

4  per  Cent. 

6  per  Cent. 

6 

18-8 

162 

14    1 

41 

130 

11-4 

10-2 

7 

18 

9 

16'3 

14-2 

42 

12*8 

11*2 

10*1 

8 

19 

0 

16-4 

14-3 

43 

12*6 

11-1 

10  0 

9 

19 

0 

164 

14*3 

44 

12*5 

11-0 

9*9 

10 

19 

0 

16*4 

14-3 

46 

12*3 

10*8 

9-8 

11 

19 

0 

16'4 

14-3 

46 

12-1 

10-7 

9-7 

12 

18 

9 

16-3 

14-2 

47 

11-9 

10- 5 

9'5 

13 

18 

7 

16*2 

141 

48 

11-8 

10-4 

9*4 

14 

18 

5 

16'0 

14   0 

49 

116 

10-2 

9-3 

15 

18 

3 

16'8 

13*9 

60 

11-4 

10-1 

9*2 

16 

18 

1 

15*6 

13-7 
13*5 

61 

11    2 

9*9 

9-0 

17 

17 

9 

15*4 

52 

u  -o 

9*8 

8-9 

18 

17 

•6 

15  2 

13-4 

53 

10-7 

9*6 

8-8 

19 

17 

4 

15*0 

13-2 

61 

10*6 

9*4 

8.6 

20 

17 

■2 

14-8 

130 

65 

10*3 

9-3 

8-6 

21 

17 

■0 

147 

12-9 

56 

101 

9-1 

8-4 

22 

16 

8 

14*6 

12-7 

57 

9  9 

8-9 

8*2 

23 

16 

•6 

143 

12-6 

58 

9*6 

8-7 

8  1 

24 

16 

•3 

141 

12-4 

60 

9*4 

8«6 

8-0 

25 

16 

•1 

14*0 

12-3 

60 

9-2 

8-4 

7.9 

26 

15 

•9 

13-8 

12   1 

61 

8-9 

8*2 

7-7 

27 

15 

6 

13-6 

12-0 
11-8 
11-7 

62 

8-7 

81 

7-6 

28 

16 

•4 

13-4 

63 

8-6 

79 

7.4 

29 

15 

•2 

13-2 

64 

8*3 

7.7 

7-3 

30 

16 

•0 

13- 1 

110            j 

\      65 

8*0 

7-6 

7-1 

31 

14 

8 

12-9 

11*4          ; 

66 

7-8 

7-3 

6-9 

32 

14 

6 

12-7 

11*9            ] 

67 

7'6 

7-1 

6«7 

38 

14 

4 

12-6 

11    2            ] 

68 

74 

6*9 

6*6 

34 

14 

2 

12-4 

11-0            j 

69 

71 

6-7 

6  4 

35 

14 

1 

12-3 

10*9            { 

70 

6-9 

6-5 

6*2 

96 

13  ■ 

9 

12-1 

10-8            I 

71 

6-7 

6*3 

6-0 

97 

13« 

7 

11-9 

10*6            1 

72 

6*6 

61 

6*8 

38 

13- 

6 

11-8 

10-6           I 

73 

6*2 

6-9          I 

6-6 

99 

13' 

3 

11-6 

10*4            2 

74 

6-9 

6  6          f 

6-4 

49 

13*2 

11-6 

10*3            1 

76 

6-6 

6-4 

6-2 
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whew  placed  upon  water,  although  not  so  superficially  or  in 
■ucb  position  without  great  ore  and  exertion,  a*  to  preserve- 
an  adequate  entrance  for  air  into  the  organs  of  respiration. 

Tbw  fact,  however,  is,  that  we  are  calculated  to  float  conveni- 
ently for  a  considerable  length  of  time,  if  we  are  possessed  of 
•uAcieut  self-confidence,  and  some  art  in  balancing  the  body. 
Not  always  Ion*  enough,  it  must  he  admitted,  for  complete  pro- 
tection against  the  disasters  which  happen  on  the  ocean,  or 
even  on  rivers  and  canals  ;  on  all  or  which  such  multitudes  are 
now  scattered,  by  the  industrious  and  adventurous  spirit  oftbo 
age.  Nor,  in  cases  of  shipwreck,  does  tho  casual  additional 
support  of  a  mast,  an  oar.  or  a  plank,  always  suffice  to  lend  that 
buoyancy,  on  account  of  their  unsteadiness,  which  the  perils  of 
the  deep  often  demand.  More  fixed  appendage',  of  various 
descriptions,  have  lately  been  introduced  to  the  notice  of  the 
public,  under  the  appellation  of  life-preservers  ;  and  boats 
upon  a  similar  principle,  under  tbe  name  of  life-boats,  bare 
been  constructed,  so  as  to  be  secured  against  linking,  even 
when  filled  with  water  and  in  the  most  tempestuous  weather, 
for  the  purpose  of  rescuing  from  destruction  those  "who  are 
ready  to  perish." 

It  has  happened  unfortunately  with  respect  to  most  or  the  lire- 
preservers,  as  they  have  been  termed,  that  some  difficulty  has 
attached  to  their  conveyance,  application,  or  effect,  which  has 
either  rendered  them  useless,  or  much  less  effectual  tlinn  from 
their  principle  might  have  been  expected  ;  and  accordingly  in 
succession  they  have  been  disregarded.  The  importance  of  the 
object  would  not  allow  the  attempt  to  be  abandoned,  and  ingeni- 
ous men  still  continue  to  exercise  their  inventive  powers,  in  ob- 
viating the  defects  of  Iheir  predecessors.  The  buoyancy  of  cork, 
which  was  formerly  much  resorted  to,  has  given  way  to  the  su- 

fierior  buoyancy  of  air,  and  jackets  distended  with  this  very 
ight  fluid,  or  attached  vessels  of  other  forms  filled  with  it,  bave 
been  occasionally  adopted.  The  effort  has  at  length  been  suc- 
cessful ;  and  air  has  become,  by  the  iovcution  of  ScbefTer,  in 
auother  thao  the  acknowledged  sense  of  tbe  term,  a  perfect 
life-preserver. 


Tfc. 


o  o 


Fig.  3. 


Ecrceived.  It  consists  of  ■, 
allow  cylinder,  formed 
without  n  seam,  and  perfect- 
ly air-tight,  bent  when  dis- 
tended with  air  and  ready 
for  use,  as  in  fig.  2 :  or  it  is 
what  may  be  termed  a  cy- 
lindrical ring,  also  without 
a  seam,  and  also  without 
tbe  break  which  appears  in 
tbe  former,  represented  in 
■g.l.  Of  this  ring,  theextcr- 
aal  diameter  is  generally 
about  22J  inches,  the  inter- 
nal diameter  abnut  13,  and 
.he  diameter  of  the  part 
containing  the  airabout5|, 
the  dimensions  varying  of 

course,  by  being  specially  adapted  to  the  size  of  the  person  by 
whom  it  is  designed  to  be  employed.  By  its  form,  it  is  well 
fitted  for  tbe  place  which  it  occupies,  being  situated  beneath 
tbe  arms;  it  does  not  press  painfully  upon  the  chest,  and  the 
suspension  or  support  being  placed  so  high,  enables  the  lower 
part  or  tbe  body  and  extremities,  to  act  as  a  pendulum,  in 
keeping  ihe  wearer  vertical,  or  restoring  him  to  tli.it  position,  if 
thrown  aside  by  Ihe  force  of  the  waves.  The  two  boles,  one  in 
each  ring,  the  only  openings,  receive  a  small  stop-cock,  to  which 
an  ivory  pipe  is  fixed.  Through  this  pipe  the  air  is  injected 
by  the  moatb.  and  retained  by  the  stop-cock  ;  tho  adjustment 
and  i citation  only  occupying  the  short  space  of  one  minole: 
when  uweapanded,  it  folds  up  intoa  very  small  compass,  so  as 
■»  b#  conveyed  in  tbe  pocket ;  and  is  also  very  portable,  its 
weight,  as  I  ascertained  by  weighing  one   of  them,  being  but 


The  pwblie  al  Brighton  last  summer,  had  several  opportuni- 
ties of  seeing  Scbener  supported  in  tbe  sea  by  bis  very  valu- 
ed 


able  contrivance.  He  was  taken  in  a  boat  about  a  mile 
from  the  shure,  and  there  threw  himself  into  the  water,  lie 
became  immediately  buoyant,  amused  himself  with  swimming, 
or  allowing  himself  to  be  tossed  about  by  the  waves,  for  more 
than  an  hour.  He  bad  along  with  him  a  spare  preserver,  by 
which  he  managed  to  shew,  that  in  the  manner  reprtsenled  in 
the  vignette,  he  conld  have  placed  itopon  a  persunindnngerof 
•inking,  and  even  have  used  several  for  different  persons  in  simi- 
lar danger,  who  would  all  be  rendered  safe,  until  they  could 
bave  been  collected  and  preserved  by  a  life-boat.  His  experiment 
succeeded  to  the  satisfaction  of  a  large  number  of  spectators. 
Tho  situation  from  which  the  exhibition  was  viewed,  the  head 
of  the  chain  pier,  was  particularly  favourable  fur  watching  the 
motions  of  the  adventurer:  aud  the  sea  being  very  rough,  gave 
occasion  to  observe  how  effectually  the  buoyant  girdle  control- 
led that  power,  by  which  an  unprotected  man  must  hate  been 
speedily  ingulfed. 

LIFTS,  certain  ropes  descending  from  Ihe  cap  and  mast 
head.  Their  use  Is  to  keep  theyardinequilihrio.  or  to  pull  one 
of  its  extremities  higher  tban  tbe  other,  if  occasion  requires; 
but  particularly  to  support  the  weight  of  it  when  a  number  of 
sen  men  arc  employed  thereon  to  fori  or  reef  the  sail.  In  some 
merchant  vessels  the  lifts  of  tbe  topsail  yards,  called  the  top- 
sail lifts,  are  also  need  as  sheets  to  extend  the  clues  of  the  top- 
gallant sail.  The  yards  are  said  to  be  squared  by  the  lifts, 
when  they  hang  at  right  angles  with  the  mast,  i.  e.  parallel  with 
the  horizon  when  the  vessel  is  upright  in  the  water. 

LIGAMENT,  in  Anatomy,  a  strong  compact  substance,  serv- 
ing to  join  two  bones  together.  A  ligament  is  more  flexible 
than  a  cartilage,  not  easily  ruptured  or  torn,  and  does  not 
yield,  or  at  least  very  little,  when  pulled. 

LIGATURE,  in  Surgery,  is  a  cord,  band,  or  string ;  or  the 
binding  any  part  of  the  body  with  a  cord,  band,  fillet.  Sic.  whe- 
ther of  leather,  linen,  or  any  other  matter.  Ligatures  are  used 
to  extend  or  replace  bones  that  are  broken  or  dislocated;  to 
tie  the  patients  down  in  lithotomy  and  amputations;  to  tie 
upon  the  veius  in  phlebotomy,  on  the  arteries  in  amputations, 
or  in  large  wounds  ;  to  secure  the  splints  that  arc  applied  to 
fractures;  to  tie  up  the  processes  of  the  peritonaeum  with  the 
spermatic  vessels  in  castration;  nod  lastly,  in  taking  off  warts 
or  Other  excrescences  by  ligature.  Ligatore  is  also  used  to 
signify  a  kind  of  bandage  or  fillet,  lied  round  the  neck,  arm, 
leg,  or  other  part  or  the  bodies  of  men  or  beasts,  to  divert  or 
drive  off  some  disease,  accident,  &c. 

LIGATURES,  among  printers,  are  types  consisting  of  two 
letters  or  characters  joined  together;  as  ft",  fi,  fl.  The  old 
editions  of  Greek  authors  are  extremely  full  of  ligatures:  the 
ligatures  of  Stephens  are  by  much  the  most  beautiful.  Sonic 
editions  have  been  lately  printed  without  any  ligatures  at  ail ; 
and  there  was  a  design  to  explode  them  quite  out  of  printing. 
Had  this  succeeded,  the  finest  ancient  editions  would,  in  time, 
have  grown  useless:  and  the  reading  or  old  manuscripts  would 
have  been  rendered  almost  impracticable  to  the  learned  them- 
selves. 

LIGHT,  is  that  principle  or  substance  which  renders  objects 
perceptible  to  oar  sense  of  seeing.  This  is,  perhaps,  one  of 
the  must  interesting  subjects  that  falls  under  the  contempla- 
tion of  the  philosopher;  at  Ihe  same  time  it  must  be  acknow- 
ledged to  be  one  that  is  as  little  understood,  and  upon  which 
opinions  arc  as  much  divided,  as  any  of  the  most  abstruse  sub- 
jects of  philosophical  inquiry.  Some  consider  light  as  a  fluid 
per  ic ;  while  others  consider  it  merely  as  a  principle,  and 
attribute  it  to  a  sort  of  prcssion,  or  vibration  propagated  from 
the  luminous  body  through  a  subtile  ethereal  medium.  But 
notwithstanding  the  imperfection  of  our  knowledge,  with  re- 
gard to  the  nature  and  cause  of  light,  repealed  experiments 
and  observations  have  made  us  acquainted  with  several  of  its 
properties ;  such  as  its  Inflection,  Hf  flection,  Refraction, 
Etc. ;  for  whirh.  sec  the  respective  articles. 


ously  ;  but  the  observations  of  the  moderns  have  shewn  that 
this  was  an  erroneous  hypothesis,  and  that  lighi,  tike  any  other 
projectile,  employs  n  certain  itmc  in  passing  from  one  part  of 
space  to  another,  though  the  velocity  of  its  motion  Is  truly 
astonishing,  as  has  been  manifested  in  various  ways;  and. 
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first,  from  the  eclipses  of  Jupiter's  satellites,  .  ItWBl  observed 
by  Roeuifr,  that  the  eclipses  of  those  satellite,  happen  >oioe- 
ticqcM  sooner  and  sometimes  later  than  the  limes  siycn  by  (lie 
titbits  of  them  j  and  ih at  the  observation  was  before  or  after 
the  computed  times,  according  as  the  earth  was  linar  to,  o(  far-' 
thor  from  Jupiter,  than  the  mean  distance.  Ileiue  Koemer;  ami 
Cassiui  both  coneludod  that  this  circumstance  depended  on  tic 
distance  of  Jupiter  from  the  earth:  and  that,  to  account  foi.it, 
tbey  must  suppose  that  the  li^ht  was  about  tourlef  n,  minutes 
ia  classing  the  earth's  orbit.  This  conclusion,  lipwcvcj,  was 
afterwards  abandoned  and  attacked  by  Cassjui  himself,,  But 
Kecmcr'*  opinion  found  nn  able  advocate  in  Dr.  Hallry  t  who 
removed  Cassini's  difficulty,  and  left  Kocmer's  conclusion  hi 
its  full  force.  Vet,  in  a  memoir  presented  to  the  academy  in 
1700,  M.  Maraldi  endeavoured  to  strengthen  Cassini's  argu- 
ments, when  Roemer's  doctrine  found  a  new  defend  it  in  Mr. 
Pound;  sec  Phil.  Trans.  No.  136.  It  has  since  been  found,  by 
repealed  observations,  that  wheu  the  earth  is  exactly  between 
Jupiter  and  the  sun,  lus  satellites  arc  seen  eclipsed  about  cinli.l 
minutes  and  a  quarter  sooner  than  they  could  ho  according  to 
the  tables;  but  when  the  earth  Is  nearly. in  th«  opposite  point 
of  its  orbit,  these  eclipses  happen  about  cigbl  minutes  and  a 
quarter  later  than  the  tables  predict  them.  ITcnec  lljen  it  is 
certain  that  the  motion  of  light  is  not  instantaneous,  but  that  it 
takes  up  about  sixteen  miuutcs  and  a  half  of  time  to  piws  over 
a  space  equal  to  the  diameter  of  the  earth's  ortiit.  which  is  near 
190  millions  of  miles  in  length,  or  at  lite  rate  of  neat  200,000 
miles  per  second ;  a  conclusion  which  is  placed  beyond  every 

Eossihility  of  doubt,  by  the  aberration  of  the  stars  discovered 
y  the  celebrated  Dr.  Bradley. 
Of  lite  Momentum  of  Light — We  have  before  observed,  that 
much  diversity  of  opinion  existed  with  regard  to  the  materiality 
or  immateriality  of  light,  viz.  whether  it  is  .a  fluid  pre  u,  ox 
whether  it  be  merely  a  principle  consisting  In  pulsations  or 
vibrations;  and  thus  rendered  sensible  to  our  optic  nerve  as 
sound  is  to  our  organs  of  bearing.  The  ingenious  Pr.  Franklin 
expresses  his  dissatisfaction  with  the  doctrine,  that  light  con- 
sists of  particles  of  matter  continually  driven  ijIT  from  the  sun's 
surface  with  so  enurmous  a  swiftness.  "  Must  not,"  says  he, 
"  the  smallest  portion  conceivable,  have,  with  such  a  motion,  a 
force  exceeding  that  or  a  2l-pounder  discharged  from  a  cannon  ■ 
Must  not  tho  sun  diminish  exceedingly  by  *ucti  a  waste  of  mat- 
ter; and  the  planets,  instead  of  drawing  nearer  to  hint,  as  some 
have  feared,  recede  to  greater  distances,  through  the  lessened 
attraction?  Yet  these  particles,  with  this  amazing  motion,  will 
not  drive  before  them,  or  remove,  the  least  and  slightest  dust 
they  meet  with;  and  the  sun  appears  to  continue  of  his  ancient 
dimensions,  nud  his  attendants  move  in  their  ancient  orbits." 
lie  therefore  conjectures  that  all  the  phenomena  of  light  may 
be  more  properly  solved,  by  supposing  all  spue-  filled  with  a 
subtile  elastic.  Iluid,  not  visible  when  at  rest,  but  which,  by  its 
vibrations,  affects  that  fine  sense  in  the  eye,  as  those  of  the  air 
affect  the  grosser  organs  of  the  ear;  and  even  that  different 
degrees  of  the  vibration  of  this  medium  may  cause  the  appear- 
ances of  different  colours.  And  the  celebrated  Euler  has  main- 
tained the  same  hypothesis,  urging  some  fuplher  objections  to 
the  materiality  of  ll;-lit,  beside  those  of  Dr.  Franklin,  as  above 
Stated.  These  objections,  however.  Dr.  llorslcy  took  consider- 
able pains  to  obviate,  though  some  of  them  still  remain  in  full 
force.  Others,  on  the  contrary,  have  atletnpled  to  prove  tho 
materiality  of  tight,  by  determining  the  momentum  of  its  com- 
ponent particles,  or  by  shewing  that  they  have  a  force  so  as,  hy 
their  impulse,  to  give  motion  to  light  bodies.  M.  Homberg. 
(17*18.)  imagined  lint  he  could  not  only  disperse  pieces  of  ami. 
antlius,  and  other  light  substances,  by  the  impulse  of  the  solar 
rays,  but  also  that  by  throwing  them  upon  the  end  of  a  kind  of 
lever,  connected  w  ith  the  spring  of  a  watch,  he  could  make  it 
more  sensibly  quicker;  from  which,  and  other  experiments,  he 
inferred  the  weight  of  the  particles  of  llcht.  And  Hartsocker 
made  pretensions  of  the  same  nature.  Hut  M.  Du  Fay  and  M. 
Mairan  made  other  experiments  of  a  more  accurate  kind,  with, 
out  the  effects  which  the  former  had  imagined,  and  which  even 
proved  that  the  effects  mentioned  hy  them  were  owing  to  cur- 
ie-ts  of  heated  air  produced  by  the  burning  glasses  used  in 
their  experiments,  or  some  other  causes  which  they  had  over- 
looked.    Mr.  Michel!  endeavoured  to  ascertain  the  momentum 


of. light  with  Still  greater  accuracy,  and  his  endeavours  were 
not  altogether  without  success.  Having  found  that  the  instru- 
ment he  used  acquired,  from  the  impulse  of  the  rays  of  light,  a 
velocity  of  an  inch  in  a  second  of  time,  he  inferred  that  the 
quantity  of  matter  contained  in  the  rays  falling  upon  (he  in- 
strument in  thai  lime,  amounted  to  no  more  than  the  12  hundred 
millionth  part  of  a  grain-  In  the  experiment,  the  light  was  col- 
lected from  a  surface  of  about  three  square  feet ;  and  as  this 
surface  rcllccted  only  about  the  half  of  what  fell  upon  it,  the 
quantity  of  mailer  contained  in  the  solar  rays,  incident  upon  a 
square  foot  and  a  half  of  surface,  in  a  second  of  time,  ought  to 
be  no  more  than  the  12  hundred  millionth  part  or  a  grain,  or 
upon  one  square  foot  only,  the  IB  hundred  millionth  part  of  a 
grain.  But  as  t lie  density  of  the  rays  of  light  at  the  surface  of 
the  sun,  is  45,00(1  limes  greater  than  at  the  earth,  there  ought 
to  issue  from  a  square  fool  of  the  sun's  surface,  in  one  second 
of  lime,  the  40  thousandth  part  of  a  grain  of  mutter ;  that  is,  a 
little  more  than  two  grains  a  day,  or  about  4,752,(100  grains, 
which  Is  about  070  pounds  avoirdupois  in  COOO  j  ears,  Ihc  lime 
since  the  creation ;  a  quantity  which  would  have  shortened  the 
sun's  semidiamclcr  by  no  more  than  about  10  feet,  if  It  be  sup- 
posed of  no  greater  density  lhan  water  only.  Hut,  after  all, 
these  experiments  and  compulations  must  be  considered   as 


brated  chemists  and  philosophers  of  the  present  day. 

Light,  is  used  in  contradistinction  to  laden ;  a  ship  I*  there- 
Tore  said  to  be  light,  when  shehasno  cargo, oris  not  sufficiently 
ballasted. 

LIGHTER,  a  large  open  flat-bottomed  vessel,  employed  to 
carry  goods  to  or  from  a  ship. 

Ballatt  Lichtrh,  is  a  vessel  fitted  up  (o  heave  ballast  from 
the  bottom  of  a  harbour  or  river,  and  to  carry  it  to  or  from  ships. 

Centred  or  Cloit  Liohteh,  is  one  furnished  with  a  deck,  in 
order  to  contain  those  merchandises  which  would  be  damaged 
by  accidental  wet,  as  also  to  prevent  pillage. 

LIGHT-HOUSE,  a  sort  of  tower  erected  upon  a  headland  or 
point  on  the  sea  const,  or  upon  some  rock  in  the  sea,  and  hav- 
ing a  great  fire  or  light,  formed  by  candles,  &e.  upon  its  top, 
fn  the  night  time,  which  is  constantly  altcnd?d  hy  some  careful 
person,  so  as  to  be  seen  ai  a  great  distance  from  the  land.  Its 
nse  is  to  direct  the  shipping  on  the  coast,  that  might  otherwise 
run  ashore,  or  steer  an  improper  course.  The  two  most  cele- 
brated light-houses  on  the  coast  or  Great  Britain,  are  the 
Eddi/itont  and  Hell-reck  Light :  the  former  erected  by  the  cele- 
brated Smeaton.  We  have,  under  the  word  PhaHos,  given  the 
details  of  the  erection  and  peculiar  construction  of  the  latter, 
which  was  executed  hy  Robert  Stevenson,  Esq.  from  a  model, 
and  of  the  same  dimensions,  of  the  Eddy  stone,  with  the  im- 
provements on  lighting  which  the  recent  progress  Jn  optics 
allowed  the  engineer  to  make. 

Floating  Light,  differs  from  (be  preceding  by  its  being 
erected  on  board  a  vessel  which  is  strongly  moored  upon  a  sand 
or  shallow,  (o  warn  ships  from  approaching  too  near  it. 

LIGHTNING.  It  is  now  universally  allowed,  that  lightning 
Is  really  an  electrical  explosion  or  phenomenon.  Philosophers 
had  not  proceeded  far  iu  their  experiments  and  inquiries  on 
this  subject,  before  they  perceived  the  obvious  analogy  be- 
tween lightning  and  eleclricilj,  and  they  produced  many  argu- 
ments to  evince  their  similarity.  Cut  the  method  of  proving 
this  hypothesis  wa*  first  proposed  hy  Dr.  Franklin,  who,  in  the 
year  1719.  conceived  the  practicability  of  drawing  lightning 
from  the  clouds.     Set  MfcTEORiiLOGr  and  Elkctricity. 

LIGHTROOM,  in  a  ship  or  war,  a  small  apartment,  having 
double  glass  windows  towards  the  magazine.  It  is  used  to 
contain  the  lights  by  which  the  gunner  and  his  assistants  are 
enabled  to  fill  their  cartridges  with  powder,  to  be  ready  for 
action.  Large  ships  of  war  generally  have  two  ligblrooms,  tit. 
the  after lighlroom,  attached  to  the  after  magazine;  and  the  fore 
llgbtronm,  which  pirea  light  lo  the  fore  or  great  maguine. 

LIGNUM  Vlf.E.  The  lignum  vita-  tree  is  a  native  of  the 
West  Indies,  and  the  warmer  parts  of  America :  it  rises  to  the 
height  of  forty  feet,  and  measures  from  fifteen  to  eighteen 
inches  in  diameter;  having  a  hard,  brittle,  brownish  bark,  not 
very  thick.  The  wood  is  firm,  pouderous,  resinous,  of  a  blackish 
yellow  colour  in  the  middle,  and  a  bat  aromatic  taste. 
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LIGULATED,  among  botanists,  an  appellation  given  to 
•ucb  lloscules  as  have  a  straight  end  turned  downwards,  with 
three  indentures,  but  not  separated  into  segments. 

LIGl'STICUM,  Lavage,  a  genus  of  plants  belonging  to  the 
peutandria  class ;  and  in  the  natural  method  ranking  under 
the  46th  order,  umbellatar. 

LIGUSTRl'M,  Privet,  a  genus  of  plants  belonging  to  the 
diandria  class ;  and  in  the  natural  method  ranking  under  the 
44 lb  order,  scpiariac. 

LIMB,  the  outermost  border,  or  graduated  edge,  or  a  quad- 
rant, astrolabe,  or  such  like  mathematical  instrument.  The 
word  is  also  used  for  the  arch  of  the  primitive  circle,  in  any 
projection  of  the  sphere  in  piano.  Limb  also  .signifies  the 
outermost  border  or  edge  of  the  sun  and  moon;  as,  the  upper 
limb  or  edge,  the  lower  limb,  the  preceding  limb  or  side;  the 
following  limb.  Astronomers  observe  the  upper  or  lower  limb 
of  the  sua  or  moon,  to  find  their  true  height,  or  that  of  the 
centre,  which  diiTcrs  from  the  others  by  the  scmidiamctcr  of 
the  disc. 

LIMBERS,  or  Limbfr  Holes,  square  holes  cut  through  the 
lower  part  of  a  ship's  floor  timbers,  very  near  the  keel,  forming 
a  channel  for  water,  and  communicating  with  the  pump  well 
throughout  the  whole  length  of  the  floor.  Every  floor  timber 
has  two  such  holes  cut  through  it,  ouc  on  each  side  of  the 
keelson. 

Limber  Boards,  short  pieces  of  plank,  which  form  a  part  of 
the  lining  of  a  ship's  floor  close  to  the  keelson,  and  immedi- 
ately above  the  limbers.  They  arc  occasionally  removed  to 
clear  the  limbers  of  any  tilth  by  which  they  may  be  clogged,  so 
as  to  interrupt  the  passage  of  the  water  to  the  pump  well. 

Limber  Hope,  a  lung  rope  frequently  retained  in  the  limber 
holes  of  a  ship,  in  older  to  clear  them,  by  pulling  the  rope  back- 
wards and  forwards,  so  as  to  loosen  any  dirt  by  which  they  may 
be  choked. 

LIMK,  one  of  those  earthy  substances,  which  exist  in  every 

Eart  of  the  known  world  ;  it  is  found  purest  in  limestuuc,  mar- 
ie, and  chalk.  None  of  these  substances  arc  lime,  but  are 
capable  of  becoming  so  by  burning  in  a  white  heat.  It  may  be 
also  obtained  perfectly  pure  by  burning  calcareous  spars,  and 
also  by  burning  some  pure  white  marbles.  It  may  be  procured 
also  in  a  state  of  purity  by  dissolving  o\stcr-shells  in  muriatic 
acid.  It  has  been  ascertained  by  Sir  H.  Davy  to  consist  of 
ox> gen  and  a  metallic  basis  which  he  denominates  calcium. 
LIMESTONE.  The  native  indurated  carbonate  of  lime. 
LIMIT,  is  a  term  used  by  mathematicians  for  some  deter- 
minate quantity,  to  which  a  variable  one  continually  approxi- 
mates, and  may  come  nearer  to  it  than  by  any  given  difference, 
but  can  never  go  beyond  it ;  in  which  sense  a  circle  may  be 
said  to  be  the  limit  of  all  its  inscribed  and  circumscribed  poly- 
gons; because  these,  by  increasing  the  number  of  their  sides, 
can  be  made  to  be  nearer  equal  to  the  circle  than  by  any  space 
that  can  be  proposed,  however  small  it  may  be. 

LIMNING,  the  art  of  painting  in  water  colours,  in  contra- 
distinction to  painting,  which  is  done  in  oil  colours.  Limning 
it  much  the  more  aneient  kind  of  painting.  Till  a  Flemish 
painter,  one  John  van  Eyek,  better  known  by  the  name  of  John 
of  Bruges,  found  out  the  ait  of  painting  in  oil.  the  painters  all 
painted  in  water  and  in  fresco,  both  on  their  walls,  on  wooden 
board 4.  and  elsewhere.  When  they  made  use  of  boards,  they 
usually  glued  a  fine  linen  cloth  over  them,  to  prevent  their 
opening;  then  laid  on  a  ground  of  white;  lastly,  they  mixed 
op  their  colours  with  water  and  size,  or  with  water  and  yolks 
of  eggs,  well  beaten  with  the  branches  of  a  fig  tree,  the  juice 
whereof  thus  mixed  with  the  eggs;  and  with  this  mixture  they 
painted  their  pieces.  In  limning,  all  eolours  are  proper  enough, 
except  the  white  made  of  lime,  which  is  only  used  in  fresco. 
The  azure  and  ultramarine  must  always  be  mixed  with  size  or 
gam:  but  there  are  nlwa\s  applied  two  layers  of  hot  size 
before  the  size  colours  are  laid  on  :  the  colours  are  all  ground 
in  water  each  by  itself;  and,  a«  they  arc  required  in  working, 
are  diluted  with  size  water.  When  the  piece  is  finished,  they 
go  over  it  with  the  white  of  an  egg  well  beaten;  and  then  with 
varnish,  if  required. 

To  Limn.  «r  Draw  a  Face  in  Colours.  Having  all  the  mate- 
rials in  readiness,  hy  the  prepared  colour  on  the  card  even 
and  thin,  free  from  hain  and  spots,  o\er  the  place  where  the 


picture  is  to  be.''  The  ground  being  laid,  and  the  party  placed 
in  a  due  position,  begin  the  work,  which  is  to  be  done  in  three 
sittings.  At  the  first,  you  are  only  to  dead-colour  the  face, 
which  will  require  about  two  hours.  At  the  second  sitting,  go 
over  the  work  more  curiously,  adding  its  particular  giiiccs  or 
deformities.  At  the  third  sitting,  finish  the  whole,  carefully 
remarking  whatever  may  conduce  to  render  the  piece  perfect, 
as  the  cast  of  the  eyes,  moles,  sears,  gestures,  and  the  like. 

LINE,  in  Geometry,  is,  according  to  Euelid's  definition,  that 
which  has  length  without  thickness.  Lines  are  either  right  or 
curved:  A  Right  or  Straight  Line,  is  that  which  lies  all  in  the 
same  direction  between  its  extremes  or  ends.  A  Curve  Lixf,  ii 
that  which  continually  changes  its  direction,  Curve  Links,  are 
again  divided  into  alg*braicut,  geometrical,  and  nucha/ileal,  or 
transcendental.  An  Algebraical  or  Geometrical  LiNi;,  is  that 
which  may  be  expressed,  that  is,  the  relation  between  its 
absciss  and  ordinate,  by  no  algebraical  equation.  Ami  sueh 
lines  arc  divided  into  orders,  according  to  the  dimensions  of 
the  equations  by  which  they  arc  represented.  Mechanical  and 
Transcendental  Links,  arc  those  which  cannot  be  expressed  by 
finite  afgebiaieal  equations.  Besides  the  above  distinctions, 
lines  receive  other  denominations  according  to  their  absolute 
or  relative  positions,  as  parallel,  perpendicular,  oblique,  tangen- 
tial, &c. ;  for  which  sec  the  respective  terms.  Lints  have 
again  other  distinguishing  appellations,  as  they  arc  introduced 
into  the  different  sciences  of  astronomy,  geography,  dialling, 
perspective,  8cc. ;  as,  Line  of  the  Apsides ;  of  the  S**de*  ;  Hori- 
zontal, Hour,  Equinoctial,  ice.  Lines;  cadi  of  which  will  be 
found  illustrated  under  the  respective  articles. 

Line  also  denotes  a  French  measure  of  length,  being  the  12th 
part  of  an  arch. 

LINE,  a  general  name  given  to  the  arrangement  or  order  in 
which  a  fleet  of  ships  of  war  are  disposed  to  engage  an  enemy. 
This  disposition,  which  is  the  best  calculated  for  the  operations 
of  naval  war,  is  formed  by  drawing  up  the  ships  in  a  long  tile, 
or  right  fine,  prolonged  from  the  keel  of  the  hindmost  to  that  of 
the  foremost,  and  passing  longitudinally  through  the  keels  of 
all  the  others  from  the  van  to  the  rear,  so  that  they  are,  accord- 
ing to  the  sea  phrase,  in  the  wake  of  each  oth?r. 

In  the  tine  or  order  of  battle,  all  the  ships  in  which  it  is  com- 
posed arc  close-hauled  upon  the  starboard  or  larboard  tack, 
about  fifty  fathoms  distant  from  each  other.     A  fleet  is  more 

?articularfy  drawn  up  in  the  line  when  in  presence  of  an  enemy, 
t  ought  to  be  formed  in  such  a  maimer  as  that  the  ships  should 
mutually  sustain  and  reinforce  each  other,  and  yet  present'  a 
sufficient  spa  e  in  their  stations,  to  work  or  direct  their  move- 
ments with  facility  during  the  action.  Thus  they  will  be  en- 
abled efloetuafly  to  cannonade  the  enemy,  without  incommoding 
the  ships  of  their  own  squadron.  In  a  line  of  battle,  the 
weathermost  fleet,  or  that  which,  in  sea  language,  has  the  wea- 
ther gage,  is  generally  allowed  to  have  the  advantage,  although 
there  are  seveinl  arguments  on  the  other  hand  in  favour  of  the 
lecside;  accordingly,  we  shall  eudi-ai our  to  state  the  mutual, 
advantages  and  disadvantages. 

Advantages  of  the  Weather  Gage. —  1.  The  weather  gage  is  the 
sooner  clear  of  smoke;  and  of  cour.se,  that  line  can  belter 
observe  the  signals  w  hich  are  spread  than  the  ships  to  leeward  can, 
which  must  have  (he  continuance  of  both  its  own  smoke  and  that 
of  the  enemy  longer.  2.  If  the  weather  ships  aic  more  in  number 
than  the  enemy's,  they  can  dctaeh  some  from  their  squadron, 
which  bearing  down  upon  the  rear  of  the  enemy,  must  infallibly 
throw  them  into  disorder.  3.  The  fircships  of  the  weather  line 
can,  when  they  are  ordered,  more  easily  bear  dowu  upon  the 
enemy,  than  those  of  the  lee  can  ply  to  windward,  which  can 
never  be  done  against  a  line  in  action:  but  the  weather  fire- 
ships  can  bear  down  against  all  the  resistance  that  can  be  made 
by  the  enemy. 

Advantages  of  the  Lee  Line. — 1.  If  one,  two,  or  more  of  the 
ships  to  windward  should  be  disabled,  they  must  inevitably 
dri\e  to  leeward,  and  become  a  pre)  to  the  enemy.  2.  The 
ships  of  the  lee  line  can  more  readily  bear  away  h'efore  the  wind, 
and  have  their  places  supplied  b>  ships  from  the  corps-dc- 
rcsrrvc.  in  case  of  being  disabled,  or  meeting  with  any  disaster. 
3.  The  line  to  leeward  can  keep  th<  ir  ports  longer  open  in  a 
strong  wind  with  a  high  sea.  when  those  to  windward  in  nil 
probability  may  be  obliged  to  shut  the  ports  of  their  lower  tier 
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of  guns,  to  prevent  the  water  from  rushing- in  between  decks, 
which  may  be  attended  with  the  most  ratal  consequences. 
4.  The  Ice  line  can  more  easily  observe  the  men  on  .the  dock* 
of  the  ships  to  windward,  as  they  bed,  and  -whoa  ithc  smoke 
does  not  intereept  their  sight;  at  which  time  the  avarf  ties  and 
topmeo  may  easily  take  aim  at  and  destroy  them  with  muskets 
and  carabines. 

The  disadvantages  of  the  weather  line  sometimes  covatcr- 
balance  the  advantages  above  recited,  visj  1-  If  the -sea  is 
rough,  and  the  wind  boisterous,  it  oanaot  readily  igbt  with  the 
lower  deck  guns.  2.  The  weather  lino  cannot  decline  the 
action  without  the  dangerous  expedient  of  forcing  through  the 
enemy's  line,  and  if  it  keeps  the  wind;  tho  lee  Ibie  may  enclose 
and  totally  destroy  it,  especially  if  it  is  inferior  in  numbers  to 
the  latter;  or  if  the  ships  thereof  are  in  a  bad  condition,  for  it 
then  can  and  no  other  re. source  but  in  the  dexterity  of  hs 
nwmcuvres,  unless  itisfavoored  by  the  wind,  or  any  oversight 
of  tho  enemy*  3.  The  disabled  ships  of  the  weather  line  must 
tack,  to  avoid  falling  into  the  enemy's  fleet ;  and  if- they' are 
muoh  shattered,  they  may  be  altogether  separated/;  particularly 
if  they  are  in  the  roar  of  the  lino*  ■-;....  t. 

The  ihfi'tt*  of  the  Lee  Line  arev— I.  It  cannot  -decide  the  lime 
and  distance  of  the  battle,  which  may  commence  before  it-  is 
sufficiently  tunned,  and  it  will  perhaps  be  attacked  by  an  ene- 
my who  boars  away  upon  it  in  regular  order,  &  It  suffers  much 
inooDvenieoue  from  the  lire  and  smoke  of  tbc'weaiacr«r»ne,as 
remarked  in  the  advantages  of  the  weather  line  (K)  it  cannot 
easily  break  the  enemy's  line  with  its  fire-shipv^biohiarc  slowly 
and  with  difficulty  conveyed  to  windward.  On  the- contrary,  the 
fire-ships  of  the  weather  lino  have  a  considerable  advantage  t&>) 

The  lino  of  a  licet,  which  has  abundance  of  oapitaj  eldest  need 
not  be  so  much  enclosed  as  that  of  an;  enemy > who  has  fewer. 
An  open  line  will/on  many  occasions*  weak  more  easily  than 
one  which  is  more  enclosed ;  ami  if  it  is  least  numerous,  the 
movements  thereof  are  more  expeditious^  the  .signals,  better 
attended  to,  the  general  orders  more  exactly  observed,  and  the 
ships  less  liable  to  be  separated.  Hence  it  will. bo  leas-embar- 
rassed by  a  change  of  wind,  and  order  will  be  sooner  re- 
cstabliHueri*  A  leas,  numerous  line  will  mote  readily  approach 
or  escape  from  an  enemy  or  an  hostile  shore,  and  finally,  when 
cruising  in  a  smaller  space,  it  will  notibe  tfdttluch  contracted. 
It  must  bo  remarked*  that  the  ad ruiral's  ship-  attentively  pre- 
serves her  station  in  the  centre  of  the  line  j  for  if  tho  com- 
mander in  chief  should  give  way  to- the  caprice  or  inattention  of 
any  of  those  under  bis  direction*  it  would  Introduce  an>  endless 
disorder  into  his  squadron. 

Line,  is  also  the  general  appellation  of1  a  number  of  assail 
ropes  in  a  ship,  as 

Concluding  Lint,  a  small  rope  which  is  bitohed  to*  the  middle  of 
tvtry  step  of  a  stern  ladder— Deep  Sea  Liae,  *  long  Haeg  mark- 
ed at  every  five  fathoms  with  small  strands  of  liae  knotted.  It 
ia  used  with  the  dee  p»soa  lead. — Fishing  Link,  a  particular  kind 
of  line  generally  used  for  fishing.— Hand  Lilts,  a.-  line  about  26 
fathoms  long,  marked  with  black  leather,  white  rag;  and  rtd 
bun  ten,  at  different  distances.  It  is  made  fast  to  a  hand-  load* 
and  used  to  determine  the  depth  of  water  in  going  in  or  out  of 
harbour,  liver,  channel.  &c. — Hauling  Line,  any  rope  let  down 
out  of  a  top,  fee*  to  Irani  up  some  light  body  by  batHl.i~Jft*Tre 
JLink.  a  rope  fastened  to  the  cross-trees,  under  the  main  or 
foro  top,  whence-  it  come*  down  by  the  tics  to  the  ram-bead, 
and  there  it  is  reeved  through  a  piece  of  wood  of  about  two  feet 
long,  and  so  is  brought  to  the  ship's  side,  and  there  hauled  up 
taught  to  the  rails. — /.t/'evLiNK,  a  rope  occasionally  extended 
hi  several  situations  for  persons  to  Jay  bold  of,  la  prevent  their 
falliiMT. — iVurnZ-LiNB,  a  rope  depending  from  the  beads  of  the 
main  and  tore  masts,  and  fastened  to  tho  middle  of  the  truss,  to 
keep  it  up  whilst  the  yard  is  being  swayed  up.  Spiffing  Lines, 
ropes  fixed  occasionally  to  the  square-sails,  particularly  the 
main  and  foro  courses  of  a  ship  in  teaipettuous  weather,  for 
reeling  or  furling  them  more  conveniently  c  they: are  received 
through  blocks  upon  the  yard,  whence  leading  round  the  sail,  they 
are  fastened  behind  to  the  yard,  so  that  the  sail  is  by  their  efibrU 
vary  closely  confined.—  White-LihB,  implies  that  which  has  not 
been  tarred,  in  contradistinction  to  tarred  Jiaev~J#«r«LiNB,  is 
a  particular  kind  of  small  line,  composed  of  two  attends  very 
little  twisted ;  there  is  both  tarred  and  white  mar-line.  I 


LINBN,  in  Commerce,  a  well-known  kind  of  cloth;  chiefly 
made  of  lis x.  Linen  was  not  worn  by  the  Jews,' Greeks,  or 
Romans,  as  any  part  of  their  ordinary  dress.  Uuder^vsnnes'ef 
a  finer  texture  supplied  the  plaee  of  shirts :  hence  the  occasion 
lor  frequent  bathing.  Alexander  Sev eras  was  tho -first  em- 
peror who  wore  a  shirt :  bnt  tho  use  of  so' necessary  a  garment 
did  not  become  common  till  long  after  him.  In  Egypt,  indeed, 
the  linen  manufacture  appears  to  have  been  very-early  r-tor 
even  in  Joseph's  time  it  had  risen  to  a  considerable  height 
From  the  Egyptians  the  knowledge  of  it  •proceeded  probably 
to  the  Greeks,  and  from  them  to  tho  Romans.  '  -Brew  at  tuts 
day,  the  flax  is  imported  among  us  from  the  eastern-  nations; 
the  western  kind  being  merely  a  degenerate  spoeiesJ'oflU  -  In 
order  to  succeed  in  the  linen  murmfactufe^  orie  set  of1  people 
should  be  confined  to  the  ploughing  and  preparing-  thVson\ 
sowing  and  covering  the  Bto^9  to.  the  weed iiuV,  pUllingv  rip- 
pling, and  taking  oarc  of  the  hew  seed;  and  watering  and  dans**, 
iag  the  flax  till  it  is  lodged  at  home:  other* should  be  concerned 
in  the  drying,  breaking,  scutching,  and  hackling  the  flax;  to. fit 
it  for  the  s|Hnners ;  and  others  in  spinning  *cd  reeling-it,  to  fit 
it  for  tho  weaver:  ethers  should  be  concerned 'in  tufcingi'dv* 
oare  of  the  weaving,  bleaching;  be  oiling,,  and  ihrishieg  the  avail 
for  the  market.  It  i.s  reasonable  to  believe,  that  if  these  sev erai 
branches  of  the  manufacture  wore  carried  on  by  diitiactd'eoJers 
in  Scotland  and  Ireland,  where  our  home-made  linens'  arc 
manufactured,  the  several  parts  woukM>e  better ^oxeouted/ and 
the  whole  would  be  afforded  cheaper,  and  with  greater  pfwitt  • 

Staining  of  Linen.— Linen  ^receives  a  blncJt  colour-  with  ntaea 
more  difficulty  than  woollen  or  cotton."  The  black  struck  on 
linen  with  common  vitriol  and  galls,  or  logwood,  1*  very  perish- 
able, and  soon  washes  out.  Instead  of  yhrisi,  a  solution  of 
iron  in  sour  strong  beer  is  to  be  made*  use  of;  This- is  wall 
known  to  all  the  calico-printers ;  and  by  'the  use  of  this,  wlweu 
they  call  their  iron-liquor,  and  madder  root,  arc  the  blacks  and 
pur  pica  made,  which  we  see  on  the  common  printed  linens. 
The  method  of  making  this  iron-liquor  is  -as  follows :-  A  quan- 
tity of  iron  is  pat  into  tho  sour  strong:  beer  i  and  Co  promote 
the  dissolution  of  the  metal,  the  whole  uioocasionahVwcvl 
stirred,  the  liquor  occasionally  drawn  offhand  tho  mat  beat 
from  the  iron,  after  whioh  the  liquor  is  pouted  Over  ugainvi  A 
length  of  time  is  required  to  make  the  impregnation  perfect t 
the  solntion  being  reckoned  unfit  tor  nse^till  it  has-stoodat 
least  a  twelvemonth.  This  solution  stains  the  Jrnen  ofayel«- 
low,  and  different  shades  of  bwflf.colow  *  and  is  the  only  known 
substance  by  which  these  colours1  can  bo  fixed  in  linco.  The 
cloth  stained  deep  with  the  irom-limioi\  -and-  afterwards  boiled 
with  madder,  without  any  other  addition,  becomes  of  the  dart 
colour  which  wc  see  on  printed  linens  and  cottons;  whfcafif 
not  a  perfect  black,  has  a*  very  near  reaoaiblanoo  to  it.  Others 
are  stained  paler,  with  the  same  liquor  'diluted  with  water, 
and  come  ont  purple.  Linen  mny  also  he  stained  of  a  durable 
purple  by  means  of  a  solution  of  gold  in  aqun  regie*  The 
solution  for  this  purpose  should  be  as  folly  saturated  m*  pos- 
sible; it  should  be  diluted  with  three  times  its  quantity  of 
water-:  and  if  the  colour  is  required  deep,  the  piece,  when  dry, 
moot  be  repeatedly  moistened  with  it.  The  colour  docs  net 
take  place  till  a  considerable  time,  sometimes  several  days, 
after  the  liquor  has  been  applied :  to  hasten  its  appearance, 
the  subject  ahortld  be  exposed  to  the  snn  and  free  air,  asd 
occasionally  removed  to  a  moist  place,  or  moistened  with  water. 
When  solution  of  gold  in  aqua  regia  Is  soaked  op  in  Irnen 
cloths,  the  metal  may  be  recovered  by  drying  and  burnine;  them. 

Foeeile  Linen,  is  a  kind  of  amianthus,  which  consists  of 
flexible,  parallel,  soft  fibres,  and  which  has  been  celebrated  for 
the  use  to  which  it  has  been  applied,  of  being  woven,  and 
forming  an  incombustible  olotb.  Paper  also,  aud  wieks  far 
lamps*  have  been  made  of  it. 

LINIMENT,  in  Pharmacy,  a  composition  of  a  consistence 
losnewhat  thinner  than  any  unguent,  and  thicker  than  an  oil. 

LINSTOCK,  a  staff  about  three  feet  long,  having  a  sharp 
point  at  one  end,  and  a  sort  of  fork  or  crotch  in  the  other;  the 
latter  serves  to  contain  n  lighted  match,  and  by  the  former,-  the 
linstock  is  occasionally  stuck  in  the  deck  in  an  upright  position. 
It  is  frequently  used  in  small  vessels  in  an  engagement,  where 
there  is  commonly  one  fixed  between  every  two  guns,  by  whioh 
the  match  is  always  kept  dry  and  ready  for  firing. 
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LINT,  in  Surgery,  is  the  scrapings  of  fine  linen,  uscJ  by 
surgeons  in  dressing  wound*.  It  is  made  into  vaiieus  forms, 
which  acquire  different  names  according  to  the  difference  of 
the  figures.  Lint,  made  up  in  an  oval  or  orbicular  form,  its 
called  a  pled  git ;  if  in  a  cylindrical  form,  or  in  shape  of  a  date 
or  olive  stone,  it  is  called  a  dossil.  These  different  forms  of 
lint  are  required  for  many  purposes;  as,  1.  To  stop  blood  in 
fresh  wounds,  by  filling  them  up  with  dry  lint  before  the  appli- 
cation of  a  bandage :  though,  if  scraped  lint  be  not  at  hand,  a 
piece  of  fine  linen  may  be  torn  into  small  rags,  and  applied  in 
the  same  manner.  In  very  Large  haemorrhages,  the  lint  or  raps 
should  be  first  dipped  in  some  styptic  liquor,  as  alcohol,  or  oil 
of  turpentine;  or  sprinkled  with  sumo  styptic  powder.  2.  To 
agglutinate  or  heal  wounds  ;  to  which  end,  lint  is  very  service- 
able, if  spread  with  some  digestive  ointment,  balsam,  or  vul- 
nerary liquor.  3,  In  drying  up  wounds  and  ulcers,  and  for- 
warding the  formation  of  a  cicatrix.  4.  In  keeping  the  lips  of 
wounds  at  a  proper  distance,  that  they  may  not  hastily  unite 
before  the  bottom  i%  well  digested  and  healed.  6.  They  are 
highly  necessary  to  preserve  wounds  from  the  injuries  of  the 
air.  —  Surgeons  of  former  ages  used  compresses  of  sponge, 
wool,  feathers,  or  cotton,  linen  being  less  ploutiful  than  in 
later  times:  but  lint  is  far  preferable  to  all  these,  and  is  at 
present  universally  used. 

LINL'M  UsirATissiMi'M.  Flax,  or  Lint  Seed.— Is  grown 
for  the  purpose  of  making  cloth,  and  has  been  considered  a 
very  profitable  crop.  The  culture  and  management  is  similar 
to  that  of  hemp,  and  the  seeds  are  in  great  demand  for  pressing. 
Lin  I  seed  oil,  which  it  produces,  is  much  used  by  painters,  and 
is  the  only  vegetable  oil  that  is  found  fit  for  such  purposes  in 
general.  The  seeds  are  of  several  uses  to  the  farmer ;  a  tea  is 
made  of  it,  and  mixed  with  skimmed  milk,  for  fattoning  house- 
lambs  and  calves.  Oxen  arc  often  fattened  on  the  seed  itself; 
bat  the  cakes,  after  the  oil  is  eiprcssed,  arc  a  very  common 
and  most  excellent  article  for  fattening  both  black  cattle  and 
sheep.  These  are  sold  at  from  £10  to  glti  per  thousand.  •  It 
will  require  three  bushels  of  flax-seed  for  one  acre,  as  it  must 
be  sown  thick  on  the  land.  Unseed  cake  has  been  used  also 
for  manure ;  and  I  have  seen  fine  crops  of  turnips,  where  it  has 
been  powdered,  and  sown  in  the  drills  with  the  seed. 

LIQLOKK'K.  The  glycyrrhiza,  or  common  liquorice  shrnb, 
ha*  a  long,  thick,  creeping  root,  striking  several  feet  deep  into 
the  ground ;  an  upright,  firm,  herbaceous,  annual  stalk,  three 
or  four  feet  high,  garnished  with  winged  leaves,  of  four  or  live 
pair  of  oval  lobes,  terminated  by  an  odd  one ;  and  from  the 
axil  las,  erect  spikes  of  pale  blue  flowers  in  July,  succeeded  by 
short  smooth  pods.  The  root  of  this  plant  is  the  useful  part, 
being  replete  with  a  sweet,  balsamic,  pectoral  juice,  which  is 
either  extracted,  or  the  wood  sold  in  substance.  It  i*  much 
used  in  all  compositions  for  coughs,  and  disorders  of  the 
stomach  ;  but  by  far  the  greatest  quantity  is  used  by  brewers. 
The  common  liquorice  is  cultivated  in  most  countries  of 
Europe,  for  the  sake  of  its  root;  but  in  Spain  and  Italy,  and 
particularly  in  Sicily  and  Calabria,  it  makes  a  considerable 
article  of  co nimorce  with  this  country.  Liquorice  also  grows 
n  great  abundance  in  the  Levant;  and  tast  quantities  of  it 
are  consumed  there,  in  making  a  decoction  which  is  drunk 
cold  in  the  summer,  in  the  manner  of  sherbet.  To  prepare 
liquorice,  the  roots  are  boiled  a  long  time  in  water,  till  the  fluid 
has  got  a  deep  >cl low  tincture;  and  the  water  at  length  eva- 
porated till  the  remains  acquire  a  consistency,  when  they  are 
formed  into  sticks,  which  arc  packed  up  with  bay  leaves,  in 
the  same  order  as  we  receive  them.  The  boiling  requires  the 
utmost  care  and  precaution,  as  the  juico  takes  an  unpleasant 
imell  and  flavour,  if  burnt  in  the  least  decree. 

LIST,  Civil,  in  the  British  polity.  The  expenses  defrayed 
by  the  cml  list  are  those  that  in  any  shape  relate  to  civil 
government ;  as,  the  expenses  of  the  household  ;  all  salaries  to 
officers  of  state,  to  the  judges,  and  etcry  one  of  the  king's  ser- 
vants; ihe  appointments  of  foreign  ambassadors;  the  main- 
tenance of  the  queen  and  rotal  family;  the  king's  private 
expenses,  or  privy  purse ;  and  other  very  numerous  out-goings, 
as  secret- service  money,  pensions,  and  other  bounties  ;  which 
sometimes  have  bo  far  exceeded  the  revenues  appointed  for 
that  purpose,  that  application  has  been  made  to  parliament  to 
discharge  the  debts  contracted  on  the  civil  list. 
00. 


To  List,  or  Enlist  Soldiers,  to  retain  and  enroll  men  as 
soldiers,  either  as  volunteers,  or  by  a  kind  of  compulsion.  Per- 
sons listed,  must  be  carried  within  four  days,  but  not  Sooner 
than  twenty-four  hours  after,  before  the  next  justice  of  police 
of  any  county,  riding,  city,  or  place,  or  chief  magistrate  of  any 
city  or  town  corporate,  (not  being  an  officer  in  the  army,)  and 
if,  before  such  juatioe  or  magistrate,  they  dissent  from  such 
enlisting,  and  return  the  enlisting  money,  and  also  twenty 
shillings  in  lieu  of  all  charges  expended  on  them,  they  are  to 
be  discharged.  But  persons  refusing  or  neglecting  to  return 
and  pay  such  money  within  twenty-four  hours,  shall  be  <!im  ined 
as  duly  listed  as  if  they  had  assented  thereto  holoio  the  pioper 
magistrate ;  and  they  shall,  in  that  case,  bo  obliged  to  take  the 
oath,  or,  upon  refusal,  they  shall  be  confined  by  the  officer  who 
listed  them  till  they  do  take  it. 

List,  in  Commerce,  the  border  of  cloth  or  stuff';  serving  not 
only  to  shew  their  quality,  but  to  preserve  them  fiom  being 
torn  in  the  operations  of  fulling,  dyeing,  &c.  List  is  used  on 
various  occasions  ;  but  chiefly  by  gardeners,  for  securing  their 
wall  trees. 

List,  in  Architect  tire,  a  little  square  moulding,  otherwise 
called  a  til  let ,  listel,  &c.     Sve  Ahciii  rtc  tire. 

List,  is  also  used  to  signify  the  enclosed  field  or  t-rontiri 
wherein  the  ancient  knights  held  their  justs  and  tournaments. 
It  was  so  called,  as  being  hemmed  round  with  pales,  barriers, 
or  stakes,  as  with  a  list.  Some  of  these  were  double,  one  for 
each  cavalier  ;  which  kept  them  apart,  so  that  they  eoald  not 
come  nearer  each  other  than  a  spear's  length.  See  J  I'M, 
Toi;rkamkkt,  Duel,  &c. 

List,  implies  an  inclination  to  one  side,  as,  The  ship  has  a 
list  to  port,  i.  e.  is  depressed  more  in  the  water  on  that  side. 

LITANY,  a  solemn  form  of  supplication  to  God.  in  which 
the  priest  utters  some  things  fit  to  he  prated  for,  and  the  peo- 
ple join  in  their  intercession,  saying,  "  We  beseech  thee  to 
hear  us  good  Lord,"  &o.  Tho  word  comes  from  the  (5 reek 
"  supplication."  Before  the  last  review  of  the  common 
prayer,  tho  litany  was  a  distinct  sen  ice  by  itself,  and  used 
some  time  after  the  morning  prater  was  over;  at  present  it  Is 
made  one  office  with  the  rooming  service,  being  urdered  to 
he  read  after  the  third  collect  for  grace,  instead  of  the  inter- 
ccssional  pravers  in  the  daily  service. 

LITHOGRAPHY.  Lithography,  or  the  art  of  Hiking  im- 
pressions from  drawings  or  writings  made  on  stone,  is  quite  a 
modern  invention.  It,  unlike  letter-press  or  copperplate  print- 
ing, which  are  altogether  mechanical  processes,  depends  en* 
tirely  upon  chemical  principles,  and  has  therefore  been  called 
in  Germany,  chemical  printing.  The  principles  on  which  it  is 
founded  arc,  first,  the  quality  which  a  compact  granular  lime- 
stone has  of  imbibing  grease  or  moisture;  and  secondly,  the 
decided  antipathy  of  grease  and  water  for  each  other.  A  draw- 
ing is  made  on  the  stone,  either  with  ink  or  with  a  cratoii  of  a 
greasy  composition  ;  it  is  then  washed  over  with  water,  which 
sinks  into  those  portions  of  the  stone  which  arc  untouched  with 
the  grease  of  the  drawing.  A  cylindrical  roller,  charged  with 
printing  ink,  is  then  passed  all  over  the  stone  ;  and,  while  the 
drawing  receives  the  ink,  the  rest  of  the  stone  is  preserved 
from  it  by  tho  water,  on  account  of  tho  greasy  nature  of  the 
ink. 

This  useful  art  was  invented  by  mere  accident.  Alois  Senc- 
felder,  the  son  of  a  performer  at  the  theatre  ro\al,  Mmiirli,  a 
student  of  jurisprudence  in  the  university  of  Ingoldstadt,  alter 
the  death  of  his  father,  took  likewise  to  the  stairc  :  but.  being 
unsuccessfrl  in  his  pursuit  of  it,  he  afterwards  became  nn 
author.  Poverty  was  indeed,  in  him,  the  mother  of  invention  ; 
for  being  too  poor  to  publish  bis  works,  he  tried  various  plans, 
with  copperplates  and  compositions,  as  substitute*  for  letter- 
press, that  he  might  thus  become  his  own  punter.  In  the  course 
of  his  experiments  he  found  Unit  a  composition  of  soap,  wax, 
and  lamp  black,  formed  an  excellent  ink  for  writing  uilh  on 
plates;  as,  when  dry,  it  became  firm  and  hard,  and  resisted 
aquafortis.  He  wanted  facility,  however,  in  writing  backwards 
on  the  plates,  and  that  he  might  practise  this  at  less  expense, 
he  procured  some  pieces  of  Kiiheim  stone,  as  a  chrap  material, 
on  which,  after  polishing  ilieir  surfaces,  he  might  praeti<e. 
Ila\ ing  been  desired  by  his  mother  to  take  a  list  of  some  linen 
about  to  be  sent  to  be  washed,  and  having  no  paper  at  baud 
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i  ran*  '1  nr^»^'  *.vnr*.  thi«T  i*  .-  'ni"»i  *hnHt :  in-1  the  thick- 
w*i*  Tri"?  ni—-»,i^»  t-»!i  h»-  5izr»  -.r"  •?!•*  iTune.  The  atones  arc 
i«"  1 1  vi  t»  i  Trii?*—  -~"  in»:  ir*- 'b^i  rmrniri  smooth  and 
'**--*  i-  -lonf:*!  "  V7  ^t'li-m.  ""«••  *"'  "«•'■.  ▼"■.!!  v.rer  ind  sand. 
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ir*  -rrl  ti-?, !••:.  *i  ■*■*-  "firTi  •■^■■n  1.1-  it"  "tr*  <n.ir*»fr  grains  of 
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nL.'ie*:  ^*i,rt  ri  ,^■,,-  ▼".!  mrM  ir.*i  tv---  "h«?«iih  "he  smd  now 
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;:m  '  r*  •<•■  *:*■■■  's.*  i  rr^ '.  zi.'z  :*"  *■"??.■!.  Tt"  i  coirser  texture 
tHi^  '"■»  r*sr.  *r  '  *<""T""i  •  i»»  *"  mn»a.  ii'i  ih-<*  smtches  will 
ifv-*i--"i  irr-:i.-  :i  ^-?  -.3  - -*■«•:•:»'.■»  tikii  'rom  the  stone. 
^^h«»n  *!i-"  «*-■•:•■'■  "Ji-e  ^e-r:  rfn.->»-«f*  i*;^^^^t!'-  6::e.  and  their 
z~i:  i    «- 5 «,: ■»•!*:-  i-Tv  •■'•.  m-'v  nr.  *:!'?n  be    c.ir*»fyr?v  washed 


i.i'"J  •!"!«•!  wire'!  ■■:*}■  ^;-h  i  ■:?»!'i^  *■:»■•  ■*' *t!i.  T7.:*  ii  the  plan 
vi-:i:".-,'i  :*  r-'»,:i-f  •':■•  *•""«  for  rhalk  dnari^zs;  but  to 
crerir*  •^.e'n  f:r  :i*.  'f^iT'.-z*  r-r  ▼rrt;Trrit.  t':e  fallowing  me- 
M«-.*l  •*  m-  i-e*-  A."  *r  v.e  p-' ■••»*♦;  :st  o*«ii.Ti::»?«!  hi*  been^onc 
rhroTr?u  *?!*  «*  ?t*»"*  i^f  *v:::  t^:/i!.  ".o  rjt  r.«!  of  t^ie  sand,  and 
*r.*-j  ire  vts,  r: :"■•■■:  :»:  ":,x*tber.  fice  !•?  t2-:e.  with  j.owdcred 
firr.:^-*'.  c*  i^  ti**t  A:nfr*"wy  ir«?  ma  !e  rerf-?-.ily  sni^oth, 
th"-«  ^rr  "trri:2  wi*^i  iz^i  w.je^i  fry.  izd  ire  ^i^a  separately 
ro!*-«V'f  '*i:h  l  firr^  tr:?*:;  c-f  r ^Tnk'-f-strne. 

/»  -»i*Vf  n  *-r*Ti  fT.f  v  •■■  '<  r*1-"-  r^jr  4fire  horn  fuRy  nuti. — 
Slid  I*  *trexe^  over*!v:  «2-:.i-:e.  ic«f  •.:  ?s sprnkled«ith  water, 
a.-.i  r-:i:-^«1  wi:i:  !:.•:  :jrv..::,'.  an:i!  the  vntin^  ordravirp 
nprn  it  hu  coEyT-ft^fy  i:<r:r^earei.  T:  t,1:*:  then  be  wasfu-d 
w'i^.  a^/jiforri?  •ff'ut---  in  r*ezty  lire  ?s  i'j  bulk  of  water ;  and  the 
rii-?  ii  tfcea  rrepired  for  a  cew  dnur,;  or  writins  by  bcioic 
r-hV-d  wi:h  rfne  *jzi  or  yn^ii'-e  <t;::e  as  before.  The  longer 
driwini*  reT3in  on  <vze*.  :fae  deeper  "he  ink  or  the  chalk  pe- 
n^trJit^s  info  their  *,:"*t:i::ce.  -i:*.d  «:on5e^U':n:!y  the  more  of  the 
st-ine  mas;  be  r round  .vti\  ::•  remove  ti'.em;  t';is  i<  also  more 
neee*«iry  with  ink  draw!r:c<  :fcan  with  cbalk  ones,  because  ink 
penetrates  mu:h  deeper  iat-*»  the  stone  than  ernlk. 

The  <tone*  bein;  th*:?  p*epired.  it  i*  ne  cess  am  now  to  enter 
npon  the  substance*  w  hi  :h  ire  used  for  J  n*i":£  or  writing  upon 
t  r.  e  rn .  T  h  e « e  a  re  7,  ? : '.  :  ■■  r :  /  •>  /■..  4 .  or  Ck  :Ik .  A  grea  t  m  a  ny 
different  receip's  ha^e  trren  civen  rvr.ikp!;:  Liihocraphic  ink, 
and  out  of  the-"  we  *h."i!'  give  t!:r  best.  Two  kinds  of  ink  are 
neeessiry — th'it  f:r  wri::n?  mi  ihe  s:ones.  and  that  for  making 
transfers".  T'\*  b*1*!  romposition  which  we  have  seen  for  ink 
for  writing"  is  the  fdr^win.-; 

Co mpni-ti  n  rf  L f ' /. r^i-ph ic  I:i k  for  Dra w iny  on  the  Stone. 
— Two  ounces  "of  the  tallow  of  candles :  t»o  ounces  virgin 
wax  :  two  ounces  s':rll  lac  :  two  ounces  common  soap ;  and  of 
lamp  black  nearly  about  a  twentieth  part  of  the  whole.  These 
materials  must  be  prepared  in  an  iron  saucepan  having  a  cover; 
the  wax  and  tall  >w  are  first  put  in.  and  are  heated  till  they 
take  fire;  while  they  are  burning,  the  soap  is  thrown  in,  in 
separate  p:eces  one  at  a  time,  care  being  taken  that  one  be 
malted  bt  fore  another  is  thrown  in.  When  the  whole  soap  has 
been  adri'-d.  the  composition  must  be  allowed  to  burn  until  it 
has  Inst  about  a  third  of  its  quantity.  Alter  this,  the  shell  lac 
is  added  ;  and.  as  soon  as  it  is  melted,  the  tlame  must  be  extin- 
guished. After  being  allowed  to  cool,  it  should  now  dissolve. 
f  though  it  will  do  so  but  slowly.)  by  rubbing  it  in  warm  water. 
The  lamp  hbtck.  which  must  be  of  the  finest  quality,  is  now  to 
be  mixed  with  it,  which  is  done  while  it  is  melted  over  a  stow 
fire,  adding  small  portions  of  the  black  at  a  time,  and  stirring 
them  well  together.  When  the  ink  is  made,  and  cold,  its  frac- 
ture should  have  the  appearance  of  Indian  iuk,  though  in  its 
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substance  i  t  is  colter.  After  beiog  completely  melted  and  roiled 
with  ibc  black,  it  should,  be  run  on  a  marble  slab*  and  a  heavy 
weitflil  placed  above  it,  iii  order  to  pram  it. 

Alter  very  careful  management,  the  ink  will  lte  sometime* 
found  defective;  this,  however,  must  proceed  from  something 
being  wrong  with  tbc  ingredients,  or  (iie  manner  of  their  pre- 
paration; hut,  U  it  U  impossible  to  prevent  iiuperfocLiom.it 
will  be  an  well  to  mention  a  few  of  Uiuse  which  most  commonly 
occur,  with  Uie  remedies  to  lie  used  to  remove  them. 

D.ftctt  vfthe  Ink,  and  lUmtiliet  to  he  Mill.— lsl.  Tbc  ink  wMl 
•I  linns  be  fvuiid  insoluble.  The  proper  remedy,  in  this  case, 
i«  lo  add  more  soap,  in  the  time  manner  it  was  first  added. 
Although  Die  ingred icilIji  are  to  be  melted  over  a  fire,  in  older 
to  have  the  additional  soap  mixed  with  Uicm.  they  must  not  be 
allowed  to  Iiike  fire,  as  was  the  case  when  the  soap  km  first 
added-  'id.  Il  is  sometimes  too  soft,  and  attaches  itself  to  the 
fingers.  When  this  happens,  it  must  again  be  put  into  the 
saucepan,  and  burned  till  it  gets  to  a  proper  consistence. 

3d.  We  find  a  defect  of  almost  all  inks  to  be,  Unit,  some 
lime  after  dissolving  them  in  water,  they  become  thick  and 
slimy,  and  require  a  continual  addition  or  water  before  we  aie 
enabled  to  draw  with  it.  This  is  solely  owing  to  it*  not  being 
sufficiently  burnt;  and  of  comae  the  only  remedy  is,  as  in  the 
former  ease,  to  burn  il  more,  -lib.  If  the  ink  is  not  compact, 
but  full  of  bubbles,  it  has  been  cast  loo  hot  on  the  marble  slab. 
It  must  therefore  be  re-melted,  cast  again  when  it  is  less  hot, 
and  a  heavier  weight  must  be  placed  upon  it.  5th.  On  other 
occasions  the  ink  will  be  found  to  have  no  tenacity,  and  seem 
to  be  composed  of  scoria*.  When  this  is  the  case,  it  lias  been 
either  too  much  burnt,  or  contains  too  much  black  ;  in  cither 
case,  add  equal  portions  of  wax  and  soap,  and  melt  it  again 
over  a  slow  lire. 

The  only  other  ink  we  havo  mentioned,  as  being  necessary  in 
lithographic  drawing  or  printing,  is 

Ink  far  staking  Tra\ufirt. — This  ink  is  composed  of  the  very 
•awe  materials  as  the  ink  for  writing  or  drawing;  but  they 
most  be  less  burned.  It  will  thus  be  softer,  and  it  must  also 
be  afterwards  melted  and  mixed  with  a  litllo  more  wax  ami 
thick  varnish,  such  as  those  we  shall  mention  when  we  come 
to  speak  of  the  printing  ink. 

Littograpiic  Chalk. —  Besides  the  inks,  we  have  alraady  men- 
tioned that  chalks  are  used  for  drawing.  Good  lilhouiuphic 
chalk  ought  to  have  all  tho  qualities  of  a  good  drawing  crayon. 
Il  should  be  even  in  texture,  and  should  carry  a  good  point. 
The  best  proportions  for  in  composition  are  the  following :  an 
ounce  and  a  half  uf  common  soap;  tallow  two  ounces;  virgin 
wax  two  and  a  half  ounces ;  shell  lac  one  ounce.  The  rest  of 
tbc  process  is  the  same  as  in  making  (he  ink.  Less  black 
should  be  mixed  with  the  chalk  than  with  the  ink,  in  only  use 
being  to  colour  the  drawing,  that  the  arlist  may  sec  the  lines 
he  traces.  When  the  whole  is  well  mixed,  it  should  be  poured 
Into  a  mould,  and  very  slrouely  pressed,  to  prevent  tiny  bubbles 
which  would  make  the  texture  irregular.  Now  that  we  have 
described  Ihe  preparation  of  the  stone,  and  of  the  inks  and 
chalk  necessary  for  drawing,  we  must  nexl  proceed  to  notice 
lie 

Mo4e  of  Drrnt  ino.— Previous  to  drawing  or  writing,  the  stone 
mu»t  be  well  wiped  with  a  clean  dry  cloth.  The  ink  is  rubbed 
with  wiiiui  water  like  Indian  ink,  and  must  be  used  on  the 
pulul.-nl  stone,  while  the  chalk,  which  would  nut  hold  upon  il, 
n.u»I  he  used  on  the  ground  stone.  A  gradation  of  tints,  in 
drawing  with  the  ink,  can  easily  be  obtained  by  merely  varying 
the  thickness  of  Ihe  line,  and  the  distance  at  which  they  are 
placed  apart;  for  the  line  traced  by  Ihe  ink  being  sound  and 
unbroken  throughout,  receives  the  printing  all  over.  It  is  thus 
plain  that  no  advantage  can  be  obtained  by  diluting  the  ink 
fur  tbc  purpose  of  varying  the  tints  of  Ihe  lines;  and  the  great 
abject  of  the  arlisl  oughl  therefore  to  he,  to  have  his  iuk  of  the 
proper  consistency,  which  will  stand  best  throughout  the  pro- 
cess of  printing.  A  consistency  a  little  stronger  than  common 
writing  ink  will  be  sufficient  fur  this  purpose. 

When  tbc  chalk  is  to  be  used,  (he  ground  stone  must  be 
cleaned  of  all  dust,  and  it  is  then  drawn  upon  with  the  chalk 
ia  the  same  manner  as  erayons  are  used  on  paper.  It  is  pro- 
per that  the  strength  r.f  the  tint  which  is  wished  should  be  given 
»t  once,  «s  the  surface  of  the  stone  is  altered  by  receiving  tho 


chalk,  and  it  will  not  receive  new  lines  equally  well ;  and  the 
■trcugth  of  the  tint  will  bo  regulated  by  the  pressure  of  Ibc 
hand,  Nothing  but  practice  ever  gives  the  necessary  command 
of  tho  material,  wbich  undoubtedly  does  not  work  quite  like  the 
common  crayon,  there  being  great  difficulty  in  keeping  a  goud 
point.  There  is  likewise  considerable  trouble  iu  obtaining  the 
fiucr  lints  sound  iu  the  Impression;  and  in  order  to  obtain  the 
lighter  lints  properly,  it  will  be  necessary  tu  pul  the  chalk  iu  a 
rest,  as  the  mclal  port  crayon  is  too  heavy  lo  draw  them,  even 
although  them  is  no  pressure  of  the  hand  used.  Several  pieces 
of  chalk  should  lie  prepared,  to  use  in  succession,  as  the  warmth 
of  the  hand  soften*  it.  It  in  useful  lo  cut  the  chalk  to  tbe  form 
nf  a  wedge  rather  than  a  point,  as  it  ia  less  likely  to  bend  in 
thai  form.  Small  portion*  sometimes  break  oil  during  the 
drawing ;  these  must  be  carefully  removed  with  a  brush. 

We  mm  proceed  to  describe  the  press  and  rollers  used,  wilt 
the  mailer  of  priuiiug.  That  given  iu  the  engravings  is  certainly 
ihe  best  we  have  ever  seen,  although  them  arc  different  forms 

Fig.  1,  ia  a  side  elevation  of  the  press,  with  the  scraper 
partly  dnw  n.  Fig.  '2,  a  cross  section  through  live  middle.  Fig.  3, 
a  horixon'al  plan  uf  the  upper  part.  Fig.  4,  detail  nf  tbc  man- 
ner iu  which  the  scraper  is  held  down  during  the  impression. 
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Fig.  a,  end  elevation  of  the  press.     Fig.  6,  to  explain  the  rnaa- 

(ler  in  which  ihe  centre  of  motion  of  the  scraper  is  raised  and 
altered. 
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Tbe  press  consists  of  a  strong  frame,  having  on  the  upper 
part  a  plalten  or  bed,  a,  to  receive  the  stone,  and  which  is 
moved  along  gri 
of  a  star-wheel  I. 
Ibis  cylinder  the  straps  d,  d,  arc  gathered,  which,  work  over  the 
pulleys  f.  died  to  the  bed.  When  the  stone  is  placed  on  the 
bed,  and  ready  lor  lie  impression,  tbe  friaket,  or  cover,/,  of 
the  bed,  is  brought  down  from  the  position  marked,  by  the 
dotted  outline  in  Jig.  1,  and  shut  over  the  stone,  as  shewn  in 
the  same  figure.  This  cover  consists  of  a  strong  piece  of  calf  s 
Skin,  stretched  by  screws  with  uuts  and  books,  which  catch 
bold  of  an  iron  rod  sewed  along  one  end  of  the  skin.  The 
other  end  of  it  is  Gxed  to  the  opposite  end  of  the  frame.  (Sec 
fig.  3,)  The  cover  is  fixed  to  the  bed  by  binges,  g,  which  can 
be  screwed  at  different  heights,  according  to  the  thickness  of 
the  stones.  When  the  cover  is  opened,  it  rests  against  the 
frame  h,  which  can  be  adjusted  to  different  heights.  (See 
figs.  1  and  A.)   . 

The  crass  piece  i,  having  the  scraper  k  fixed  in  it,  is  now 
brought  down,  and  the  catches  I  lock  into  Hie  upper  part  of  the 
piece  n,  sliding  between  the  grooved  upright  m.  This  is 
shewn  more  in  detail  in  fig.  4;  tbe  upper  part  where  the 
catches  luck,  is  of  iron,  and  has  a  joint  and  handle  to  pull  it 
out  when  the  scraper  is  to  be  unlocked.  A  spring  a,  keeps  it 
generally  in  an  upright  position  to  be  ready  to  bold  the  catches 
/,/.  When  the  scraper  is  locked  down,  the  printer  sets  his 
foot  on  the  treadle  p,  of  the  lever,  which  presses  the  scraper 
with  great  power  on  the  stone.  The  pressure  is  by  a  double 
lever,  having  a  connecting  rod  g,  which  can  he  adjusted  so  as 
to  bring  the  upper  arm  r  nearer  to  the  treadle,  when  an 
Incrense  of  pressure  is  required,  or  a  thinner  stone  is  placed  on 
the  bed,  which  makes  it  necessary  to  bring  the  scraper  lower 
down.  The  arm  r  passes  through  an  Iron  frame  on  the  sliding 
piece  it,  and  thus  brings  it  down  when  the  treadle  is  depressed. 
The  hook  i  holds  down  the  treadle  during  the  impression. 

The  star  wheel  h  is  now  turned  round,  and  by  this  motion 
the  bed  is  drawn  under  the  scraper,  and  the  impression  is  taken. 
The  bed  passes  over  a  roller  (,  which  is  planed  with  its  centre 
directly  under  the  scraper.  (See  fig.  2.)  As  the  stones  are 
not  always  of  the  same  thickness,  the  scraper  niust  he  brought 
to  different  heights.  Fig,  fl,  shews  an  adjusting  screw  for  the 
purpose  or  regulating  the  end  farthest  from  the  catches,  there 
being  a  sliding  piece  between  the  grooved  uprights  u,  in  which 
the  centre  is  fixed,  on  which  the  cross  piece  t  turns.  The 
Iron  p,  fig.  2,  slops  the  cross  piece  and  scraper  from  falling 
back.  When  the  bed  has  been  drawn  out,  the  printer  releases 
the  treadle,  which  is  raised  up  by  the  balance  weight  ic,  and  the 
scraper  being  unlocked  and  thrown  back,  the  bed  is  drawn  to 
its  first  position  by  the  weight 

bed, 

adjustment  of  (he  scraper,  which  is  allowed  to  turn 
centre,  and  pressed  down  by  a  spring  acting  on  each  end,  hot 
yielding  if  necessary  at  either.  It  is  shewn  by  the  dotted  lines 
m  fig.  2.  The  screw  y  presses  the  scraper  lower,  or  raises  It, 
if  required1.    The  scrapers  are  made  or  beech  wood. 

The  Roller,  -The  roller  for  inking  the  drawing  is  of  the  form 
represented  in  fig.  7-  The  length  may  vary,  but  it  ought  to  bo 
full  fourincUes  in  diameter.    It  is  covered 

with  flannel,  rolled  tightly  three  or  four  r     iftA       Al o 

limes  round,  and  nailed  at  the  cuds.     It  I<\tj.7. 

is  then  covered  with   a   stretched  cnlf.       / *—   y-v 

skin,  fitting  quite  tight-    The  scam  must  rA  (  I  ,  D 

be  made  neatly  with    the   hoot-maker's      \ \.J 

closing  stitch.    The  ends  of  the  leather 

are  gathered  with  a  string,  and  tied  round  the  projecting  ends 
of  the  roller.  Loose  handles.  A,  A,  mnde  of  thick  leather,  are 
put  on  these  ends  when  it  is  used.  The  leather  must  be  put  on 
the  roller  with  the  rough  side  outwards. 

Printing  Ink — The  printing  ink  is  composed,  as  other  print- 
ing inks  are.  of  oil,  varnish,  and  very  fine  lamp-black,  well 
mined  together.  To  prepare  the  varnish,  a  saucepan  Is  about 
half  tilled  willi  pure  linseed  oil,  and  healed  over  a  fire  till  it 
ignites  from  the  flame  of  n  piece  of  burning  paper.  It  should 
then  he  allowed  to  burn  till  It  Is  reduced  to  the  degree 
required;  and  if,  duiiug  ihe  operation,  there  appear*  danger 


of  its  boiling  over,  it  must  he  immediately  taken  off  the  fire,  aud 
the  cover,  which  ought  to  lit  quite  clone  on  the  saucepan,  must 
be, put  on  to  extinguish  the*  (lamp.  This  is  to.  prevent  acci- 
dents;  and  the  operator  cannot  be  sufficiently  cautioned 
against  tho  danger  attending  the  burning  of  the  varnish,  which 
ought  never  to  be  performed  in  a  room  with  a  boarded  floor,  or 
indeed  in  any  part  of  a  house.  .  Wet  sacks  arc  the  best  things 
to  put  out  the  flame  in  ease  of  accident. 

Several  inks  must  bo  .prepared,  differing  in  the  degree  of 
viscidity,  or  thickness  of  (he  varnish  from  which  ihcy  are  made. 
and  the  quantity  of  black  mixed  with  lhciu.  The  longer  the  oil 
is  burned,  the  thicker  the  varnish  becomes-  The  thinnest 
varnish  is  burned  till  it  has  lost  nearly  one-fourth  of  its  volume; 
the  next,  till  it  is  reduced  oue-lbird;  the  tUiokcat,  till  it  j* 
reduced  one-half. 

These  directions  are  to  be  considered  »s  very  general  ones; 
and  the  stale  of  the  varnish  is  best  judged  of  during  tbe  burp- 
ing, by  taking  out  some  with  a  spoou,  and  letting  adrop  fall  on 
a  cold  earthenware  plate,  and  trying  its  degree  of  viscidity  »iih 
the  finger.  The  thinnest  sort  should  be  like  common  honey,  Die 
other  should  draw  out  in  strings,  which  will  be  longer  at  the 
varnish  is  thicker.  Tbe  thickest  will  draw. out  iu  strings  mo 
or  three  feet  long.  It  is  quite  essential  to  have  the  oil  pure, 
and  the  saucepan  perfectly  clean,  and  to  keep  the  .varnish  in 
clean  close  jars  in  n  cool  place-  It  is  hcsl  not  10  make  the  tar- 
nish loug  before  it  is  wanted;  for  if  any  decomposition  lakes 
place  in  it,  the  drawing  will  he  spoiled  by  the  printing  ink. 

The  black  is  mixed  with  the  varnish,  on  a  grinding  stone  with 
a  muller,  in  small  successive  quantities,  car*  being  taken  that 
the  first  portion  of  black  is  equally  mixed  with  the  varnish 
before  a  second  is  added.  Iu  the  .thickest  inks  this  require* 
considerable  labour.  By  mixing  Ihe  varnishes. together,  any 
degreo  of  stiffness  of  the  ink  may  be  obtained;  and  by  putting 
more  or  less  black,  its  thickness  is  regulated. 

The  printer  must  always  have  by  him  several  small  pots,  each 
contaiuing  a  different  printing  ink,lo  be  used  as  occasion  requires. 
A  small  quantity,  not  more  than  tbe  size  of  a  hazel  nut,  sBould 
be  used  at  a  time,  for  it  is  deal/able  to  cha  rgc  the  roller  with 
as  smalt  a  quantity  as  possible-  It  must  be  worked  well  on 
the  colour  table  with  the  roller  fn  all  directions,  that  it  may  be 
equally  distributed  all  over  the  roller,  Ink  drawings  are  gene- 
Tally  printed  with  a  stifTer  ink  than  chalk  drawings. 

Preparation  of  lit  Stone  for  Printing.— Tbe  drawing  being 
finished  on  tbe  stone  as  before  described,  Is  sent  tu  the  lifno- 
graphlc  printer,  on  whose  knowledge  of  his  art  the  success  of 
the  impressions  entirely  depends.  The  first  process  is  to  etch 
the  drawing,  as  it  is  called.  This  is  done  by  placing  the  static 
oMi'picly  "ii  une  edge  over  a  trough,  and  pouring  over  It  very 
dilute  nitric,  acid-  It  is  poured  oh  the  tipper  part  of  the  storife, 
and  runs  down  all  over  tbe  surface.  The  stone  is  then  turned, 
and  placed  on  Ihe  opposite  edge,  and  the  etching  water,  beliig 
collected  from  the  trough,  is  again  pOured  over  it  In  the  ittirie 
manner.  The  degree  of  strength,  which  Is  little  more  than  one 
per  cent,  of  acid,  should  be  such  as  to  produce  a  very  slight 
effervescence  ;  after  the  etching  water  has  lain  on  the  stone  for 
a  second  or  two,. its  strength  mast  vary  according  to  the  heat  of 
the  atmosphere,  and  the  degree  of  fineness  of  the  drawing.  It 
is  desirable  to  pass  the  etching  water  two  or  three  times  over 
the  darkest  parts  of  the  drawing,  as  they  require  more  etching 
than  the  lighter  tints.  Some  stones  also,  and  different  chalks, 
require  different  degrees  of  strength  of  the  acid,  and  experience 
alone  can  guide  the  lithographer  in  bis  practice  on  this  point. 
Chalk  drawings  require  weaker  acid  than  the  ink. 

The  stone  is  now  carefully  washed,  by  pouring  clean  rain 
water  over  it,  and  afteranrds  with  gum  water:  and, when  not 
too  wet,  the  roller,  chnrged  with  printing  ink,  is  rolled  over  it 
in  both  direclions— sideways,  and  from  lop  to  bottom— till  tho 
drawing  lakes  Ihe  ink.  It  is  then  well  covered  over  with  a  so- 
lution of  gum-arabic  in  water,  of  about  the  consistency  of  oil. 
This  is  allowed  to  dry,  and  preserves  the  drawing  from  any 
alteration,  as  the  lines  cannot  spread,  in  consequence  of  the 
pores  of  the  stone  being  filled  with  the  gum.  After  Ihe  etching 
it  is  desirable  to  leave  the  stone  for  a  day,  and  best  not  to 
leave  it  more  than  a  week  before  it  is  printed  from.  In  some 
establishments  a  few  proofs  arc  taken  immediately  after  tbe 
drawing  is  etched,  bat  it  is  belter  not  to  do  so. 
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lTie  operation  of  (he  etching  requires  great  nicety,  and  must 
be  done  quickly.  If  the  drawing  is  etched  too  strongly,  the  fine 
tints  disappear;  If  too  weak,  the  printing-  ink  mixes  with  the 
darker  parts,  and  the  drawing*  runs  into  Mots-  A  soft  stone 
requires  weaker  arid  than  a  bard  one,  if  they  are  equally  pare 
la  quality.  The  differences  in  the  composition  of  the  stone  also 
require  differences  in  the  strength  of  the  etching  water,  so  that 
no  strict  rules  can  be  riven.  The  effect  of  the  etching  is,  first, 
to  take  away  the  alkali  mixed  with  the  drawing  chalk  or  ink, 
which  would  make  the  drawing  liable  to  be  affected  by  the  wa- 
ter ;  and,  secondly,  to  make  the  stone  refuse  more  decidedly  to 
take  any  grease.  The  gum  assists  in  this  latter  purpose,  and  is 
quite  essential  to  the  perfect  preparation  of  the  surface  of  the 
stone. 

Printing — When  the  intention  is  to  print  from  the  stone,  it 
h  placed  upon  the  plaiten  or  bed  of  the  press,  and  a  proper 
fixed  scraper  for  the  printing  is  adjusted  to  the  surface  of  the 
atone.  Rain  water  is  then  sprinkled  oyer  the  gum  on  the  stone, 
which  being  dissolved  gradually,  and  a  wet  sponge  passed 
tightly  over  it  all,  the  printer  works  the  ink  which  is  on  the  co- 
lour table  placed  beside  him,  with  the  roller,  in  all  directions, 
until  it  is  equally  and  thinly  spread  all  over  the  roller.  Hie 
roller  is  then  passed  oter  the  whole  stone,  care  being  taken 
that  the  whole  drawing  receives  a  due  portion  of  the  ink,  and 
this  must  be  done  by  giving  the  roller  an  equal  motion  and 
pressure,  which  will  of  course  require  to  be  increased,  if  it  is 
perceived  that  the  drawing  docs  not  receive  the  ink  readily. 
Wben  the  drawing  is  first  used,  it  will  not  receive  the  ink  so 
readily  as  it  will  afterwards  do;  and  it  is  frequently  necessary 
to  wot  the  stone!  and  roll  it  several  times,  before  it  will  take  the 
lot  easily.  When  the  drawing  once  takes  the  ink  readily,  care 
must  be  taken  not  to  wet  the  stone  too  much.  Indeed,  the  less 
dampness  no*  the  better,  provided  there  is  sufficient  to  prevent 
the  atone  from  taking  the  ink  where  there  is  no  drawing.  After 
Ae  drawing  Is  thus  rolled  in,  the  sheet  of  paper  is  placed  on  the 
stone,  and  the  impression  taken  in  the  manner  described  In 
the  account  of  the  Press.  When,  after  the  impression,  the 
paper  Is  taken  up,  die  stone  appears  dry,  the  moisture  having 
Deeo  imbibed  by  the  paper ;  it  must,  therefore*  he  wetted 
with  a  sponge,  and  again  rolled  in  with  ink,  the  roller  having 
been  vtell  worked  on  the  colour-table  before  being  applied. 

D  urine  the  printing,  some  gum  must  always  remain  on  the 
stone,  although  it  will  not  be  visible,  otherwise  the  ink  will  be 
received  on  the  stone  as  well  as  on  the  drawing,  and  the  draw- 
ing spoiled.  So  that  if  by  too  much  wetting,  or  by  rubbing 
too  hard  with  the  sponge,  the  gum  is  entirely  removed,  some 
fresh  gum  water  must  be  laid  on.  If  the  stone  has  in  the  first 
instance  been  laid  by  with  too  small  a  quantity  of  gum,  and 
the  ink  stains  the  stone  on  being  first  applied  to  it,  gum-water 
must  be  used  to  damp  the  stone,  instead  of  pure  water.  Sonic- 
times,  however,  this  may  arise  from  the  printing  iuk  being  too 
thin,  as  will  afterwards  appear.  If  some  spots  on  the  stone 
lake  the  printing  ink,  notwithstanding  the  above  precautions, 
tome  strong  acid  must  be  apulied  to  them  with  a  brush,  and, 
after  this  is  washed  off,  a  little  gum- water  is  dropped  on  the 
place.  A  steel  point  is  here  frequently  necessary  to  take  off 
the  spots  ofink. 

The  edges  of  the  stone  are  very  apt  to  soil,  and  generally 
require  to  be  washed  with  an  old  sponge  or  rag  after  the  roll- 
ing in.  They  must  also  frequently  have  an  application  of 
arid  and  cum,  and  sometimes  must  be  rubbed  with  pumice 
stone.  If  an  ink  is  too  thin,  and  formed  of  a  varnish  not  sulfi- 
de all)  burned,  it  will  soil  the  stone,  notwithstanding  the  pro- 
per precautious  are  taken  of  wetting  the  stone,  and  preparing 
it  properly  with  acid  and  gum;  and  if  on  the  other  hand  the 
ink  is  too  thick,  it  will  tear  the  lighter  tints  of  the  chalk  from 
the  atone,  and  thus  destroy  the  drawing.  The  consideration  of 
these  circumstances  lends  at  once  to  the 

Principles  of  the  Printing. — These  accidents  arise  at  the  ex- 
treme points  of  the  scale  at  which  the  printing  inks  can  be  used, 
for  it  is  evident  that  the  only  inks  which  can  be  employed  are 
those  which  are  between  these  points ;  that  is,  thicker  than 
that  which  soils  the  stone,  and  at  the  same  time  thinner  than 
that  which  takes  up  the  drawing.  Lithographers  are  some- 
times unable  to  print  in  very  hot  weather,  the  reason  of  which 
may  be  deduced  from  the  above.  Any  increase  of  temperature 
60. 


will  diminish  the  consistency  of  the  printing  ink  ;  the  stone  will 
therefore  soil  with  an  ink  which  could  he  safely  nsed  at  a  lower 
temperature;  hence  a  stiffer  ink  must  be  used.  Now.  if  the 
temperature  should  increase  so  much  that  the  stone  will  soil 
with  any  ink  at  all  less  thick  than  that  which  wilt  take  up  the 
drawing,  it  is  evident  that  the  printing  must  cease  till  a  cooler 
temperature  can  he  obtained  ;  for  as  the  drawing  chalk  is  affect- 
ed equally  with  the  printing  ink,  the  same  ink  will  tear  up  the 
drawing  at  the  different  degrees  of  temperature.  This,  though 
it  sometimes  occurs,  is  a  rare  case;  but  it  shews  that  ills 
desirable  to  draw  with  a  chalk  or  ink  of  less  fatness  in  summer 
than  in  winter;  and  also,  that  if  the  printing  room  is  In  winter 
artificially  heated,  pains  should  be  taken  to  regulate  the  he^t 
as  equally  as  possible. 

Other  Difficulties  in  Printing,  not  referable  to  the  ahove  general 
principle. —If  the  pressure  of  the  scraper  is  too  weak,  the  ink 
will  not  be  given  off  to  the  paper  in  the  impression,  although 
the  drawing  has  been  properly  charged  with  it.  Defects  will 
also  appear  from  the  scraper  being  notched,  or  not  corrccfly 
adjusted,  or  from  any  nncvenness  in  the  leather  or  paper.        * 

After  printing  a  considerable  numberof  impressions,  it  some- 
times happens  that  the  drawing  takes  the  ink  in  dark  spots 
in  different  parts.  This  arises  from  the  printing  Ink  becoming 
too  strongly  united  with  the  chalk  or  ink  of  the  drawing,  and,1f 
the  printing  is  continued,  the  drawing  will  be  spoiled.  The 
reason  of  this  is  easily  ascertained.  The  printing  ink  readily 
unites  wfth  the  drawing,  and,  being  of  a  thinner  consistency,  it 
will,  by  repeated  applications,  accumulate  on  the  lines  of  the 
drawing,  soften  them,  and  make  them  spread.  In  this  case  it  is 
necessary  to  stop  the  printing,  and  let  the  stone  rest  for  a  day 
or  two,  for  the  drawing  to  recover  ita  proper  degree  of  hard- 
ness. If  the  drawing  should  run  smutty  from  any  of  the  causes 
before  enumerated,  the  following 

Mixture  for  Cleaning  the  Drawing  while  Printing  must  be  used. 
Take  equal  parts  of  water,  spirits  of  turpentine,  and  oil  of 
olives,  and  shake  them  well  together  in  a  glass  vial,  until  the 
mixture  froths ;  wet  the  stone,  and  throw  this  froth  upon  it,  and 
rub  it  gently;  with  a  soft  sponge.  The  printing  iuk  will  be  dis- 
solved, and  the  whole  drawing  also  will  disappear,  though,  una 
close  examination,  it  can  be- distinguished  in  faint  white  lines. 
On  rolling  it  again  with  printing  ink,  the  drawing  will  gradually 
reappear  as  clear  as  at  first. 

Bleached  Paper  unfit  for  Lithographic  Printing, — Accidents 
sometimes  occor  in  ttic  printing  from  the  aualitics  of  the  paper. 
If  the  paper  have  been  made  from  rags  which  have  been  blear- 
ed with  oxy muriatic  acid,  the  drawing  will  be  incurably  spoiled 
after  thirty  impressions.  Chinese  paper  has  sometimes  a  su  uiur 
taste  of  alum;  this  is  so  fatal  as  sometimes  to  spoil  the  drawing 
after  the  first  impression.  When  the  stone  is  to  be  laid  by 
after  printing,  in  order  that  it  may  be  used  again  at  a  future 
period,  the  drawing  must  be  rolled  in  with  a 

Preserving  Ink,— as  the  printing  inks  would,  when  dry,  be- 
come so  hard,  that  the  draw  ing  would  not  take  fresh  pi  intiug  iuk 
freely.  1*1)6  following  is  the  composition  of  the  preserving  ink. 
Two  parts  of  thick  varnish  of  liusced  oil,  four  parts  of  tallow  ; 
one  part  of  Venetian  turpentine,  and  one  part  of  wax.  These 
must  be  melted  together,  then  four  parts  of  lamp  black,  very 
carefully  and  gradually  mixed  with  it.  and  it  must  be  preserved 
for  use  In  a  close  tin  box.  Very  good  effects  arc  produced  in 
lithographic  prints,  by 

Printing  from  two  or  more  St  o  has — with  different  coloured 
inks.  This  is  managed  by  preparing  a  composition  of  two  parts 
of  wax.  one  Of  soap,  and  a  little  vermilion.  Melt  them  in  a 
saucepan,  and  cast  them  into  sticks.  This  must  be  rubbed  up 
with  a  little  water,  to  the  thickness  of  cream,  and  applied  to 
the  .surface  of  a  polished  atone.  An  impression  is  taken  in  the 
common  wav  from  a  drawing,  and  applied  to  a  stone,  prepared 
in  this  mauuer.  and  passed  through  the  press,  taking  care  to 
mark,  by  means  of  this  impression,  two  points  in  the  margin 
corresponding  on  each  of  the  Moncs.  The  artist  having  thus, 
on  the  second  stone,  an  impression  from  the  first  drawing  to 
guide  him,  scrapes  away  the  parts  which  he  wishes  to  remain 
white  in  the  finished  impression.  The  stone  must  now  be  etched 
with  acid  stronger  than  the  common  etching  water,  having 
one  part  of  acid  to  twenty  of  water.  The  whole  is  then  washed 
off  with  turpentine.  This  plan  is  generally  used  to  print  a  mid- 
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vJI.fi  /..\*t  .-.,  ,r;  v-r*y».  /i.ii.-..)4  l?u?  i "in*  :.i*-ei!i  lodred  . 
tMCkmrA*''.:*-'.*'*  rf*rsA  S.+A.  :.vn  tlwr^  are  cr«  l.tiioa7fp^c 
rjtsd*. '.-.  *  i  J  •  a:.*  <  %*.  fc* **  i >,  «*r- •  ^.  tfc  * %„  *  n*  :.-. '  vent  * f-ttS 
'#■*•  f-^;"-,  *  .*  ,u«  .v*  *.*-.«•  ci  iiWii^r ;  m  ^  loftec:  2»y 
?*t  fc*  t.**  nr  .ibi*  -*»il  <i««rcj  :-.•  »tr,-.*.  »r.i  r.oc  hcrt  ike 
f.wra.4  V^?.  7  ■ «.  w***r  ir*  ^iKr  -.  'ijfr  *■:..*&  *'..•*  of  ^r.  t^ir 
';i#i//He%  »•■!  :.•!•/*(>  rri;r:b,  trit  u.^y  **  pat  inr.o  ih*5  hnr.*n 
**^e  •j'/hvit  *:.,s^."  ;  any  rjrjeaiinev-.  Soap  iey.  takea  at  £ri: 
i'.  im«!I  'f.v*.  i'i  Lroth  that  i.4  fr^4  from  ftri  ir-ft  fat.  jocc^^ds 
;-.  »'/♦•  '.%'  .*.  « ■  "  h  rt'j'iir'.;  an  alkriline  sol^r.;.  The  pa'i^ct 
rt*j  h'  .  «:.,*  i*.'.r.t>  df,j,«,  ari'!  irr^'Jaa?!-.  tarr*\.ne  thi?  'ii** 
^<  r*'.  k  ^  ...  .  4r.'l  hv  r^pfraiio/  it  tl.r*:*  tim3>4  4  4ar  •  ,t  i.\. 
*.rg*.%   *r  •w*.ii~  month*,  tft**  wi«*^rt-f*>r  ^ffrrM  r?'-*r.  fc  . . ^. 

U'f  ■  r  v  ,r  L  'Mr  *.  in  tie  \r>i.  ii  a  h!1.^  p:rr.*  !.  tormed 
fro-fi  ^"..  ft  f*  hrou^'ht  from  H^il^uid  *t  ^  ef.-^^p  r^> :  h#at 
r.»>  r.'   ry**.\zt-A\  }..  a 'Mm::  ^fjjf*  in.^.  and  pTtf#:fj'::'l  'jrir.*.  or 

■  ..:',!  '.  -»:/':  tfh*ft>'J  frorx*  Hm^.  to  t,S«  antriii.  pr^ioQiJy 
Kr   . .'  ■:  •,    /D'Hiwr.     Th*r  m^ntturf  haftagor*!^.  ^ry.  the  i^aid 

■  .'. »r*':  v.  .  ■. ^;.'.r^-^.  K^rorr.'M  a  ma*<  of  th«:  crjr.-lsi^cre  of  a 
p«*'»  ■  '  .  :«  «-'!  o.-i  y^.'hriA  if*  i\r)  \n  a  ii^r*  .-tjc*.  It  is 
'.:..;  .v  .  .-.  !•■.,:.  ^l  .r^  y<i'.r.:ir.s\i  arj'l  caar.ot  I.*  **  1  »i*p*Ddcd 
'„•.    ■-,••>..'.  -l  •  >•. «•  %'t'f,rft\f.Y.  'J  kt\'*  rhi^i-:*  it  instantly 
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\A     .-  f,r   Vs»'..  *     0'*.*r#   *.:*   r-4?.f:r   F  %•,*  it 
/    "•-.-■,    ■■■■.#       '."!.''.'.■;♦  \"'r.i   :**rr*rW:  a  q»>:!t  and  a 
;•    '.»  "i  %".•*■•*.•  «■  u v.*.  f.'^r:r:':r  a*.  *o  a  Wd.     Flifij  calls 

*  '  '••'•*---»?  •*  ..  «'•.%:.'. l,*r.  ;•  -i,w  rr. rj.-h  in  me  aRiOcg 
'•  ■  ,"•.-,'.•'  4';.','./  «■  '. -.  '.•  ?i4»  f/'.rr.':  \,\  %\a*f.:*  k«-pt  for  lhat 
;       ".'■*.    %'    /    f  .;   f  '.:.'.'.:+•    u,   \a:   in    ?"•  *;  E ":.%',  *h*r*:   it  is 

•  ..  «.i  '  p*. 'v*ij-/A  7".-':  P'..*:  **r,  l*t*.<nt  r.a'/Ie  to  ^*  Lores  l#y 
T  /  . ;  ..';..  ■■  >* «  '.«"''.■:/■■'/ o^/'y / 1  v»  ,  *  r, > ♦.  }. (,rr.':  }*)  * i X ,  /■ »  rapho- 
,  /»  .  >.  •-:  ■?.  %*  ;,*,".*  \.\  '.,:':'.  'srfij J; or vr*.  Tut  iuveniioa  of 
i  '//I,  :j-/  -,-^, \f  *r,  ('.  .'.rf>.  -*>.*  '*-Atr.%  •'#  -?i^  kir.jrs  of  liithy- 
i.  a  i',  •;,«  •:';/.«.  *,n .~:*.'\  ,\  4X..'.\  -**t'-  b'o^rri':  v:r>  frequent  at 
i'or.'. ' .  ;:  <  <*.y>.T%  ':'*::.  *  '■  &m.  a  :  ?,  t* ,  *■  ■•  r.  r*  -!;.-  ■.  *.-  s  therni^Ues 
»«r*  f.',r* '.  »••  ?*.'  "...  *'' '. :-v%.  u*  w  r  hv  r..or«;  li.Hn  two  persons, 
»*.«t':;s«  v.'r.  of  Oi'j>.'.,;1    J;-4'J  ••<  or  <i^*h?. 

1/  f  r  f  *  <o  '!'  '.*»•'  i  5i  parn  I  of  '!r>  *#rii*v  put  on  t?iC  floor 
of  a  *.','< «'»  <*a:i,  f',r  hi:;i  *o  l;r:  #!o»ri  rnd  r^st  upon.  When  a 
h*#M«:  /or-««  Ji'«»!  into  a  s'aM*:.  frr.^li  litj*  r  ha*  the  \irtuc  of 
ruaVir,'/  )  'it  \\%\*\  in, ro*  «!■:■»'  !j .  1hi-»  i^  known  to  be  of  very 
rr'at  si'l-ir.fa;":  to  a  hor%«:  in  a  tir*-d  siMt;  and  when  the 
lif**r  i*  o!'!  a/io*  '!irt-i.  it  n*-^cr  h.**H  any  «»uf:h  #-I!'ei;t  upon  him. 
If  0,«i  'infi'f*  k r»'  *  ho*  r'-frirnhifiz  if  \<  U*i  u  hor-u:  to  discharge 
J..-*  unri*:  on  Km  rttiirn  from  la  hour.  th"\  would  he  more  care- 
i  *f  of  ;-ivjm:'  th'ffi  Jill  rn';irM  and  or-ra^iriris  of  it  than  they  are. 
"Jr.ii  «':il>ri/  jiff«  r  f;itiy»i#-.  prr-wnK  tltos**  ohstnietionfi  in  the 
ri'k   t»i   ''.*    \. J  i#v<  r,  or  nriruirv  p^'.sat'es,  to  which  horses  are 

tOO   >llh«'  / 1 

Ml  '  I  f,»  V.  »!' ii  •*!#■■!  ?i!l  t'  r-  <r  r^rnonirvH  in  peneral  helonjinp 
to  di-.iri»-  »*r-i»»  In  a  u:  ir#:  r»  <.tr;iiii«-d  si^nitieation.  liturpy 
»h  n^  r|  ;i'ii'«.-i/  :}»#■  !?o  ;  ;i:,i<f ,  to  .'li/riifv  the  m;i«< :  and  amon^ 
im.  Hi'-  "#r..;iiori  |ir!!-. '-r.  All  who  hr;\e  writtf-:i  litisr^ics  ajrree, 
fhal.  in  1  *i--  |ir;-i.ni.i  il.r.H.  dmnr  »er%ire  uns  rxreprlinirly  sim- 
pl'-  onl>  *  lo^-- 1\  'iit!i  a  ur;  f#w  ef*r«-rnmii'  s.  and  foti^istintr 
of  hut  a  m n i :t : |  iiMfoh'-r  r»f  pr^nrrn;  hut,  hy  f'esrrres.  they  in- 
t.ir.HMt]   the   ntiriih!  r  of  i  \'v\\\h\  ctrcmoni^s,  and  added  new 


:rT7*r?.  \:  n.i!ct  u*  ;di«:rt  iiofc  nans  i"srful  and  Yenerable  to 
-ft*  ;*:c  .^.  .U  Tear^i  :jr:^3  •*-?!-*  -?:i-r-;«?d  :o  i:ich  a  pitch,  tl-at 
i  **-n- ir.".;»i  '.iKim  a^i'Miarr  .  i.:d  it  wu  r;uod  proper  to 
;»i:  Mi*  «r»  .-:#•,  «•:  ue  r.«iznf?r  :f  perfc  rmias  f  t.  into  writing; 
ar.    V!4  wtf  -rVit  -J-.i?7  :ii  ■*•*  i  Li:*irjy. 

i-.'^"E?Y.  .^  su'*n  :c"trM3  ui*  -tpipixe. a  certain  colour 
ir.«:  "■:— .i  :f  :-^?_  bj  -¥i;.:i  ai:n.*»aiea  a.iti  xectlemen  choose 
•:  ,..i". rrv"*u.  •:■:..-  i'tnrr.rj.  Li^-frie-*  or-  ajTnTlr  taken  from 
-"l:.iV;.  :r  :.:^.:.z.i':  -i  :xn:I:>f<i  by  4i<rceTOon.  Tne  antriint 
:m^n.  *".  r?:»!i.-  ::ir^aai*5mj-  -i.^'in^zuh^d  themselves  hy 
■»»ar.ix  *i^  *.~*r.*%  it  'i^tr  n:rr?i«s:  tins  people  of  qaaliry 

LrVERT^rEN  :?  L.-\r-**.  ir-  i  acmber  of  men  chosen 
f'-.ci  i2i.:^r  -:•»  :'-e»izi'*^  C  *:i.:.i  ■nr'npisy.  Out  of  this  body 
■Jx*  ■•«'!••:  a -:■■: c :-:i?- 3!t*-T.  lad  ;u*?r  r-7^TT-:r  effi.-ers  for  the 
r*'*rst:*a:  :J  m.z-t  cii.  ir*  *:*»:-.^:  ia«i  th*y  alone  have  the 
zr'f-.:*z*  ~t  r.*izz  :h«::r  v.~+i  r:r  m«mt»;r5  of  parliament,  from 
whi"':  ?*.•*  r*?t  ::  :!:•»  <:;-"*z»;.Li  ir»  ffT-:r5'-*tf. 

LIXH'T  \TION.  L*  :u-*  irp,-:a^:a  :rwiieT  to  bodies,  for  the 
£5""  ■'■?  -i:  d: *«-:* 'fcr  ±»*  ii.w  pa."::  fey  joarrnr  efftbe  liquid 
a.'-.*.-  Viittji:.:.  a^-*  i:?1:  -;7ip.:n-T3s:.  tie  sa!t  is  obtained. 

I/'AD,  -;:  L-::t.  lz  M:^::j.  »  w:c-.  oi^d  especially  in  the 
•J a  rr.;a-?§,  tir  in?  r*£ilir  »-:a  :t  c-jcr^^.  w!ie:hcr  metallic  or 
not;  \-it  ci:«  c<ciaioc!y.  Veil  oeaa*  a  tLfftaHlc  vein.  When 
:h*  s -sb stances  fi.-sizx  iesi  hiJj  are  reducible  to  metal,  the 
loads  are  ty  :he  EsfTLsh  ci^-tri  ioiJ  to  be  alive:  otherwise 
the?  are  terriec  dsid  Icad«.  In  C:ratil!  ar.J  Devonshire,  the 
Uads  eikfy  £->d  ;be;r  oia-i*?  fr:a  ci*uird  to  westward, 
though  ia  oUier  piru  :i"  Ec^-^iJ  ihf y  fre^uentl^  run  from  north 
to  sout.i. 

LOADIVG  v>d  UNLi:ir:>c  Michsne.  an  invention  of 
G.  Davis,  of  Windsor,  for  remoticz  potdrroas  substances  to  or 
from  waXjtozLS.  i.c.  «i;h  $<i:'t:y  and  ccaiecicr.ee.  In  the  figure 
sriv en  of  lKis  portable  ma-:  :ize,  ;see  the  P!i;e.)  A  is  the  winch 
turniaz  the  bar  B.  on  which  are  two  ecd!e«s  screw s.  or  worms. 
CC.  that  work  in  the  tco:hed  vhe^Ts  D  D.  These  wheels  are 
fixed  to  the  barrels  EE.  rouud  which  the  ropes  FF  coil,  wind 
np.  or  let  out  the  same  c-ccisionil!y  :  the  mpes  pasa  over  the 
pullers  G  G  :  are  brought  round  :  and  their  ends  being  furnish- 
ed with  hook*  for  that  p  :rpo?e,  are  hitched  into  staples  fixed  to 
the  front  of  the  csrt.  or  o;ber  crirriare.    Witbin  these  ropes, 


I 


ally  placed.  The  whjle  of  the  l-arrels  and  cogged  wheels  are 
con:ained  in  an  iron  box  L;  t-.e  sides  of  which  are  represented 
in  the  plate  as  ta'iwen  oiT.  in  order  that  the  arrangement  of  the 
di  IT',  rent  parts  may  be  l-ecter  conceived.  The  pulley  son  the 
stare  GGf  may,  in  most  cases,  be  affixed  to  the  machine  itself; 
which  is  adapted  to  etcry  direo:.oo.  and  will  soit  carriages  of 
e\ery  construction.  The  model  corresponding  to  the  present 
ensrravinz  is  made  on  the  scale  of  about  four  inches  to  a  foot; 
and  the  inventor  states,  that  it  v.  ill  raise  upwards  of  five  cwt. 
He  is  therefore  confident  lhat  this  machine,  when  constructed 
of  its  intended  size,  will  be  capuMe  of  loading  a  Ion  weight  by 
one  mnn  only  :  and  lhat.  even  upi>u  this  enlarged  plan,  it  does 
not  exceed  ll'2lh.  in  weight.  The  Society  of  Arts  in  1797 
awarded  -in  guineas  to  Mr.  Davis  for  this  useful  invention. 

LOADING  of  a  Gi  s,  is  the  act  of  charging  it,  or  the  charge 
itself. 

LOADSMAN,  a  pilot  or  person  that  conducts  into  or  out  of 
harbours. 

LOADSTONE,  See  the  article  Dipping  Needle. 

LOAMS,  in  Natural  History,  are  defined  to  be  earths  com 
posed  of  dissimilar  particles,  stiff,  dense,  hard,  and  roueh  to 
the  touch  ;  not  easily  broken  while  moist,  readily  diffusible  in 
water,  and  composed  of  sand  and  a  tough  viscid  clay.     Of 
these  loams,  some  arc  whitish,  and  others  brown  and  yellow. 

LOWS,  in  Political  Economy,  sums  of  money  borrower 
from  individuals  or  public  bodies,  for  the  service  of  the  state1: 
they  are  either  compulsory,  in  which  case  they  may  be  more 
properly  termed  requisitions :  or  voluntary,  which  is  the  only 
mode  that  can  be  frequently  resorted  to  w  ith  advantage.  Lnart 
are  sometimes  furnished  by  public  companies  as  a  consider* 
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miion  for  peculiar  privileges.:  but  arc  inur.h  more  commonly 
advanced  by  individuals  on  3  certain  interest  living  allowed 
either  Tor  a  term  ofyeais,  ui  unlil.the  principal  shall  be  repaid ; 
the  capital  slook  bang  transferable. 

LOBE,  in  Anatomy,  any  fleshy  protuberant  part,  u  l3ic 
lubes  of  ibe  lungs,  tbe  label  uC  the  ears,  &-c. 

LOBELIA,  Card'mal-fiuietr,  a,  genus  or  plants  belonging  to 
the  s)  agenesia  class,  and  in  tho  general  method  raiiUug  under 
lit  -ZUlh  order,  Campnuaccu:. 

LOIIUY,  iu  Architecture,  is  a  small  ball,  orwaiting  room;  it 
is  alio  an  entrance  iutu  a  principal  apartment,  where  there  is 
a  considerable  space  between  flint  and  a  portico  or  vestibule, 
lad  lilt-  length  or  dimensions  *  ill  nut  allow  it  to  be  considered 
as  a  vestibule  or  an  anti-room, 

LOCK,  a  well  kooan  Instrument  used  Tor  fastening  doors, 
chests,  4c.  generally  openud  by  a  key.  Tlic  lock  is  reckoned 
tbe  mauler  piece  iu'smilbcry  ;  a  great  deal  ofart  and  delicacy 
being  required  in  contriving  and  varying  (be  wards,  springs, 
bolts,  &c.  and  adjusting  them  to  tbe  places  whore  tliey  are  to 
be  used,  and  to  tbe  several  occasions  of  using  tlicm.  From  the 
various  structure  of  looks,  accommodated  lu  their  different  iu- 
tentiuus,  they  acuuite  various  names.  Those  placed  on  outer 
doori  arc  called  ttottlptis:  those  on  cliarr.ucr-donra.  tpriiip- 
laeki;  those  on  trunks,  trunk- fuels,  padloehi.  Sic— Of  these  the 
spring. lock  is  the  most  considerable,  both  Tor  its  frequency  and 
tbe  curiosity  of  its  structure-  lis  principal  parts  arc,  the 
main-plate,  the  cop  per- plate,  and  the  pin-hole:  to  the  main, 
plate  belong  Ibe  key  bole,  top-hook,  cross- wards,  bolt-toe,  or 
bolt-knab,  cfraw'-IiacVsptlng  tumbler,  pin  of  tbe  tumbler,  and 
the  staples ;  to  the  cover-plate  belong  the  pin,  main-ward,  cross 
ward,  step-ward,  or  dap-ward  ;  to  tbe  pin  bole  belong  the  hook- 
ward,  main  cross-ward,  shrink,  the  pot  or  bread  bow  ward,  and 
bit 

Tbe  principle  on  which  all  locks  depend  i*  tbe  application  of 
a  lever  to  an  interior  bolt,  by  means  of  a  communication  from 
without ;  so  thai,  by  moans,  of  the  latter,  tbe  lever  arts  upou 
(lie  bolt,  and  moves  it  in  such  a  manner  us  to  secure  the  lid  or 
door  from  being  opened  by  any  pull  or  push  from  without-  The 
security  oF  locks  In  general  therefore  depends  on  the  number  of 
impediments  we  can  interpose  betwixt  the  liver  (the  key)  and 
the  bolt  which  secures  the  door ;  and  these  Impediment*  are 
well  known  by  the  name  of  letrib,  the  number  and  Intricacy  of 
which  alone  are  supposed  to  distinguish  a  good  lock  from  aoad 
one.  If  these  wards,  however,  do  not  in  an  effectual  manner 
preclude  the  aocess  uf  all  other  instruments  besides  the  proper 
key.  It  is  still  possible  for  a  mechanic  or  count  skill  with  :'.. 
lock  maker  to  opcti  it  without  the  key,  and  thus  in  elude  the 
labour  ur  tbe  other.  Tbe  excellence  of  locks  consist*  111  the 
security  they  afforil  ;  and  as  numberless  schemes  arc  eonlinu- 
*]]j  brought  forward  by  designing  mrn,  to  elude  every  ennlri. 
vance  of  the  most  ingenious  mechanics,  the  burnt inu  or  a  du- 
rable luck,  so  constructed  as  to  render  it  Impossible  fur  any 
person  I<>  open  it  without  its  proper  key,  has  ever  been  at)  object 
of  considerable  Importance. 

lathe  year  l"i=l  the  Society  tot  the  Rncnn  ragemc  nt  nf  Arts, 
fcr.  eonferred  their  silver  medal  on  Mr.  Taylor,  of  Pelworth. 
fir  his  iiiipinvem'-nt  on  the  latch  or  spring-bolts  of  common 
locks,  This  is  elfeetedhy  simply  reversing  the  tmnMer,  so  that 
its  curved  side  ai-(*  aeains(  two  stubs  fixed  on  the  tail  of  the 
latch,  and  thrusts  back  tbe  latter  with  ease  ;  whether  the  knob 
I"  turned  In  the  rigid  or  to  the  left,  whin  the  lock  is  opened. 
Mr.  Tot  lor  has  also  behind  the  tail  of  the  latch  tiled  a  guide 
('jbiaittiiie  a  groove,  in  which  runs  a  small  frirtion-uhtd,  that 
u-rves  to  keep  tbe  latch  in  its  direct  situation,  not!  at  ihc  same 
time  l'i  diminish  its  friction  ;  the  arms  of  his  tumbler  arc  sonic- 
•  ttat  i -i intruded,  in  order  thai  the  latch  or  springbok  may 
r.ove  with  great  lacilitv.  By  this  construction,  the  ptirts  of  Ihc 
:imbler  and  latch,  which  are  in  contact,  move  in  a  line,  so  that 
'iiet  pis*  over  the  greatest  spnee,  and  under  the  smallest  angle  ; 
knd  the  lock  itself  may  be  constantly  used  for  several  years  with- 
mi  requiring  the  application  of  nil.  Various  patents  have  been 
uhiained  for  the  eonstrociion  of  locks,  so  as  to  prevent  the  pos- 
sibility of  picking  them  :  the  principal  of  these  is  Hr  amah's. 

(.*■■**«  Pattnt  Drttctor  LflCE.— Tilt  following  drawing  will 

live  our  rcalers  a  fall  insight  into  the  peculiarities  of  Chuhb'i 
celebrated  Detector  Lock.    A  As,  the  bolt ;  b,  the  sqnarc  pin 


of.  Ihc  bolt;  cc  the  detector  moving  on  the  centre  d;f\be 
detector  spring  ;  a  four  tumblers  moving  separately  ou  tho 
t eu.tre  h,  shewn  lifted  by  the  key  to  tbe  exact  position,  for  tho 
square  piu  *  of  ibe  bolt  to  pass  in  uulocking.  Should  oue  or 
more  of  the  tumblers  be  lilted  by  a  pick,  or  false  key,  iu  ibe. 
least  degree  beyond  their  present  position,  the  detector  ct, 
being  ihus  uvcrliflcd,  will,  by  the  angle  of  the  spring/  pressing 
on  the  apposite  side  of  the  angle  of  the  detector,  force  its  book 
into  tho  notch  a  of  tbe  bolt,  and  be  (irmly  held  so,  unlil  disen- 
gaged by  the  regulating  slide  Ka.  iu  which  case,  by  the 
introduction  of  (be  key,  the  tumblers  are  lifted  to  the  reoWKiao 


combination,  and  admit  (he  slnd  n  affixed  to  the  regulating  slide, 
to  enter  the  several  grooves  in  the  ends  of  them  ;  the  bevelled 
end  A  oT  (his  slide,  by  the  same  movement,  pressing  against  (be 
hoik  of  the  delector,  disengages  it  from  ihc  notch  a  of  the  bolt. 
The  merits  of  this  lack,  as  stated  by  the  ingenious  inventor, 
are,  that  il  possesses,  in  a  much  higher  degree  than  any  other, 
the  four  principal  requisites  or  a  good  lock,  ri'i-  security,  sim- 

(ilicity,  strength,  ana  durability.  Its  security  is  increased 
■cjund  calculation,  by  an  improvement  which  not  onli  renders 
Il  Impossible  lobe  picked  or  opened  by  any  false  instruments, 
hul  also  detects  the  first  attempt  to  open  it.  thereby  prevent- 
ing those  repealed  efforts  to  which  even  the  best  locks  hitherto 
Invented  are  exposed.  The  instant  (hat  one  or  more  of  the 
tumblers  arc  lifted  beyond  the  place  w  here  the  bolt  is  at  liberty 
(o  pass,  it  ovcrtifis  the  detector,  which  then  hooks  the  tail  of 
Ihc  bolt,  prevents  it  from  passing,  and  thus  gives  incalculable 
additional  secuiily,  (as  well  as  Immediate  notice,  (be  first  time 
the  true  key  is  put  Into  It  to  open  it,  that  an  altcnipt  has  been 
made  In  pick  it,)  and  renders  all  farther  attempts  uselcss.it 
being  impossible  to  discover  the  first  combination,  in  order  lo 
disengage  the  detector,  or  the  second,  in  order  lo  remove  the 
hull.  Nothing,  in  short,  but  the  true  key  can  either  release  (he 
detector  from  its  grasp  on  the  bolt,  or  open  (be  lock. 

Tbe  simplicity  of  its  construction,  and  strength  of  its  parts, 
are  such,  that  no  false  key  or  other  instrument  introduced  into  it 
for  the  purpose  of  opening  i(,  can  (without  great  violence)  injure 
it.     The  keys  arc  small  and  portable,  particularly  those  fur 

With  respect  to  its  durability,  it  is  not  liable  to  be  injured 
by  constant  use  in  an>  length  of  lime;  Ibis  has  been  ascertained 
by  an  iron-rim  hick  having  been  attached  to  a  steam-engine  in 
the  dock  yard,  Portsmouth,  (to  try  the  effect  of  friction,)  by 
which  it  was  locked  and  unlocked  upwards  of  four  hundred 
and  sixty  thousand  times,  without  receiving  the  lensl  injury. 
The  honourable  Navy  Board  lately  supplied  a  considerable 
number  of  Chubb's  patent  detector  locks  for  the  use  of  (lie  Purls- 
mouth  dock  yard,  and  being  informed  (hat  there  was  a  convict 
on  board  oue  of  the  prison  ships  at  that  port,  who  was  noto- 
rious for  picking  locks  (being  by  profession  a  lock-maker,  and 
who  has,  till  recently,  for  several  yean  been  chiefly  employed  in 
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hra^^t  of  the  same  thickness  as  the  square  shoulder  piece  of  B, 
hut  of  greater  diameter ;  in  the  centre  of  this  piece  C,  a  square 
hole  i«  to  ho  rat  through,  to  fit  easily  over  the  shoulder  of  piece 
II.  I)  11  a  small  piece  of  iron  of  half  an  inch  projection,  fixed 
in,  and  jtint  beneath  the  centre  of  one  of  the  squares  of  the 
aperture  in  C.    £  is  a  hollow  iron  or  brais  circular  tube,  haT- 
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ing  a circular  shoulder,  which  shoulder  most  bo  rather  larger 
Ihao  tbe  shuulder  of  11.  Within  Uus  piece,  E,  mast  be  formed 
at  Ibe  shoulder  end, a  corresponding  screw  to  the  one  on  B.  M 
the  other  extremity  of  B  a  corresponding  circular  hole  is  to  be 
made  through,  to  come  in  contact  with  the  circular  hole  in  J). 

The  mode  Jo  which  this  additional  lock  security  will  operate 
is  a*  follows :— The  piece  A  is  to  screw  into  the  centre  of  piece 
11,  on  the  side  where  the  shoulder  is,  which  is  to  be  Wed 
through  as  far  aa  ibe  circular  bole  in  II,  with  a  corresponding 
screw  of  A.  Then  ascertain  the  thickness  of  the  door  to  which 
you  mean  to  apply  Ibis  machinery  ;  lengthen  or  shorten  Lie 
pieoe  A  by  paeans  of  the  aorew  ;  introduce  your  cross-piece,  A, 
into  the  key-bole,  or,  as  may  be,  through  to  tbe  inner  side  of 
the  door:  then  turn  the  cross  piece  transverse  to  the  bey-hole, 
leaving  the  shoulder  of  II  as  close  in  contact  as  possible  with 
Ibe  key-hole. 

The  piece  C  is  then  lo  be  slid  on  the  sboulder  ofB^iieing 
made  sufficiently  large  te  cover  the  key-bole.  The  projecting 
piece  D  going  into  the  lower  part  of  the  key-hole,  keeps  Ibe 
traaeveme  position  or  A  from  being  displaced.  E  is  then  to 
ha  screwed  over  B,  tight  against  the  plate  C,  the  sboulder  of  E 
being  rather  larger  than  that  of  B,  so  that  lie  shoulder  of  Eway 
pre**  against  that  of  C. 

The  two  circular  corresponding  boles  in  B  and  E  coming  in 
Sanson,  jou  pass  through  tlie  bar  of  your  combination  lock,  or 
Msmawn  padlock,  as. you  please,  and  your  key-hole  is  (hen,sc- 
ssue.  from  a  picklock,  or  introduction  of  skeleton  or  false  keys. 
By  waking  the  circular  holes  longitudinally,  you  may  apply 
two  or  more  combinations  or  padlocks,  in  case  you  wir.h  to 
■ah*  any  room  or  chest  a  deposit  for  joint  security.  Another 
great  advantage  to  a  door  that  opens  externally,  having  u  key- 
hale  and  na  leak  on  it,  is  that,  by  having  a  cross  piece,  aa  A, 
with  one  aid*  of  the  cross  of  a  proper  length,  so  as  lo  bear 
r  side  of  the  door-post,  your  door  may  he  *e- 


To  travellers,  and  persons  travelling  about  far  pleasure,  who 
no  often  suffer  from  the  i  maturity  of  looks,  this  apparatus  items 
particularly  worthy  of  attention.  No  injury  is  done  by  apply- 
ing it,  end  it  is  of  such  light  weight,  as  to  be  portable  iu  the 
pocket.  This  invention  professes  lo  oomo  from  a  lieutenant  of 
Ibe  royal  navy  ;  we  should  have  been  happy  lo  have  added 
his  name,  did  we  know  it. 

Detriptimi  of  «i»  liuirument  for  Sieuring  Door  and  other 
Locu.— The  object  of  tbe  instrument  about  to  be  detcribcl. 
and  which  i>  here  represented,  is  to  prevent  the  introduction  ul 
a  skeleton  key,  or  similar  implement,  into  a  lock,  for  tbe  pui- 
P*mj  of  opening  it.  Its  parts  arc  as  follow;  a  a  is  a  nhruuliu 
slate  of  stout  iron,  suf- 
fcteatly  large  in  cover 
the  key-hole;  »»  is  a 
cylindrical  pipe,  which 
passes  perpendicularly 
tlin.ngh  a  hole  in  the 
centre  of  the  plate  a  a, 
and  is  strongly  fastened 
lo  it  by  meant  of  the 
projecting  shoulder  *«; 
dd  is  a  round  bar,  en-  FiijJi. 
closed  in  tbe  pipe  b  b ;  c 
ii  a  small  nut  riveted  to 
Ibe  end  of  dd,  for  the 
purpose  of  turning  it; 
■  a  are  two  small  pieces 
of  iron  attached  trans- 
versely to  tbe  cylindri- 
cal pipe  b  b,  and  its  en- 
closed bar  dd  respec- 
tively. When  Ihe  in- 
strument Is  being  intro- 
duced into  Ibe  key-bole,  these  pieces  coincide,  or  rest  longitudi- 
nally upon  each  other  (as  in  fig.  1) ;  but  when  passed  through 
Ihe  lock,  they  are  turned  at  right  angles  to  each  other,  by  the 
Ibumb-nut,  or  bottom  already  mentioned,  and  arc,  in  this  situa- 
tion, firmly  inserted  croi.t-wi.ic  into  each  other,  by  means  of  a 
small  groove,  cut  in  each  of  them  ;  n  (fig.  2)  is  a  front  view  of 
■beie  pieces  wben  secured  iu  their  place;  fit  a  cylindrical 


ipertnre,  pari  of  which  is  in  Ike-wiro  «,  and  part  in,  the.  shoulder 
i.  To  this  aperture  u  aaourately  fitted  the  transverse  bar  of* 
itrong  combination  lock,  ao  complex  as  to  be  totally  inacees- 
lible  to  any  person  except  the  possessor,  of  its  key.  While  the 
jars  at  m.  m,  remain  serosa  each,  other,  Ihe  instrument  cannot 
be  removed  out  of  it*  place;  and  hence  the  security  of  this 
look,  for  strong  boxes,  counting-houses,  and  places  of.  safety- — 

Jvaa*  BoubU  JA»or  Spring. — The  annexed  are  drawings  of  a 
double  door  spring,  invented  by  Mr.  James  White,  ot  Lay  stall- 
Street,  which  may  he  fixed  either  at  top  or  bottom  of  .the  door, 
and  in  so  contrived  thai  Ihe  power  of  the. spring  is  greatest,  wben 
the  door  is  shut.  It  is  not  liable  to  get  out  of  repair,  and  tbe 
expense  is  moderate,  not  exceeding  twenty- two  shillings, 

In  ng.l,  tbe  dotted  lines  an,  shew  part  of  ihe  door  shut;  6, 
Lhe  centre  on  which  tbe  door  tarns:  e,  an  arm  carrying  a  fric- 
tion roiler  (»,  fig.tt);  ■  e,  two  levers  on  which  tbe  spring  ff 


If* 


acts,  aad  thereby  holds  tbe  door  shut ;  a,  a  stop,  which  pro- 
vents  the  levers  being  pushed  farther  than  to  the  shut  door. 
When  the  door  is  shot,  the  spring/ acts  with  half  its  power  on 
the  anu  e.  at  full  length,  bnt  when  the  door  is  open  as  in  tig.  2, 
it  act*  with  about  one-sixth  of  its  power  on  the  arm  e,  in  a  di- 
rection which  reduces  its  edict  on  Ihe  door  also  about  one- 
sixth,  whereby  the  action  on  Ibe  door,  when  open,  is  one- 
eigliteentb  of  the  power  which  holds  it  shot ;  but  admitting  the 
strength  of  the  spring  to  have  increased  by  onc-hatf,  there  then 
remains  a  reduction  of  power  equal  to  one-twelfth  of  the  origi- 
nal quantity.  These  number*,  however,  depend  an  the  propor- 
tion of  the  levers,  and  on  the  part  where  the  spring  acts. 

In  figs.  1,  and  2,  the  upper  plate  by  which  it  is  screwed  to 
the  floor,  is  removed,  to  shew  the  parts  ;  its  place  is  shewn  by 
tlie  dotted  lines  and  holes  A  A  aa.  Fig.  3,  a  section  of  tbe  box; 
a  a,  part  of  the  door  ahnl ;  it,  a  brass  shoe  screwed  on  the 
door;  Ihe  centre  b  is  fitted  into  a  square  hole,  and  secured 
by  a  screw  nut  k ;  /,  a  screw  which  hooks  on  In  the  spring/,  to 
regulate  its  power  by  turning  the  nut  m.     Mrtk.  Mag,  1824. 

Lock,  nr  Weir,  tbc  general  names  for  all  those  works  of  wood 
or  stnne  made  to  confine  or  raise  the  water  of  a  river :  tbe  banks 
also  which  are  made  to  divert  the  course  of  a  river  are  called 
by  these  names  in  some  places.  But  Ihe  term  Lock  is  mora 
particularly  appropriated  to  express  a  kind  of  canal  enclosed 
between  two  gate* ;  tbe  upper  called  by  workmen  the  sluice- 
gate, and  the  lower  called  the  flood-gate.  These  serve  in  arti- 
ficial navigations  to  confine  Ihe  water,  and  render  tbo  passage 
of  boats  easy  both  in  passing  up  and  down  the  stream. 

LUCKElt,  a  kind  of  box  or  chest  made  along  the  side  of  a 
■hip,  lo  put  or  slow  any  thing  in. — Shot  Lockers,  strong  frame* 
of  plank  near  the  pump-well  in  the  hold,  in  which  (he  shot  are 
put. 
7L 
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LOG,  a  machine  used  to  measure  the  rate  of  a  ship's  velocity 
through  the  water.  For  this  purpose,  there  are  several  various 
inventions,  but  the  one  most  generally  used  is  the  following, 
called  tin*  oommoD  lot;.  It  is  a  piece  of  thin  board,  forming:  the 
ejuadraiit  of  a  circle  of  about  six  inehes  radius,  and  balanced 
by  a  small  plate  of  lead  nailed  on  the  circular  part,  so  as  to 
swim  perpendicular  in  the  water,  with  the  greater  part  immers- 
ed. The  log  line  is  fastened  to  the  log  by  means  of  two  legs, 
one  of  which  is  knotted  through  a  hole  at  one  corner,  while  the 
.)ther  is  attached  to  a  pin  fixed  in  a  hole  at  the  other  corner, 
so  as  to  draw  out  occasionally.  The  log  line  being  divided 
into  certain  spaces,  which  are  in  proportion  to  an  equal  number 
of  geographical  miles,  as  a  half,  or  quarter  minute,  is  to  an 
hour  of  time,  is  wound  about  a  reel. 

The  whole  is  employed  to  measure  the  ship's  head-way  in  the 
following  manner :  the  reel  being  held  by  one  man,  and  the  half- 
minute  glass  by  another,  the  mate  of  the  watch  fixes  the  pin, 
ind  throws  the  log  over  the  stern,  which,  swimming  perpendi- 
cularly, feels  an  immediate  resistance,  and  is  considered  as 
'ixed,  the  line  being  slackened  over  the  stern,  to  prevent  the  pin 
souring  out.  The  knots  are  measured  from  a  mark  on  the  line, 
it  the  distance  of  twelve  or  fifteen  fathoms  from  the  log ;  the 
glass  is  therefore  turned  at  the  instant  that  the  mark  passes 
over  the  stern ;  and  as  soon  as  the  sand  in  the  glass  has  run 
out,  the  line  is  stopped ;  the  water  then  being  on  the  log  dis- 
lodges the  pin,  so  that  the  board  now  presenting  only  its  edge 
to  the  water,  is  easily  drawn  aboard.  The  number  of  knots  and 
fathoms  which  had  run  off  at  the  expiration  of  the  glass,  deter- 
mines the  ship's  velocity.  The  half* minute  glass  and  divisions 
on  the  line  should  be  frequently  measured,  to  determine  any 
variation  in  either  of  them,  and  to  make  allowance  accordingly. 

If  the  glass  runs  thirty  seconds,  the  distance  between  the 
knots  should  be  50  feet.  When  it  runs  more  or  less,  it  should, 
therefore,  be  corrected  by  the  following  analogy.  As  30  is  to 
50,  so  is  the  number  of  seconds  of  the  glass  to  the  distance  be- 
tween the  knots  upon  the  line.  As  the  beat  or  moisture  of  the 
weather  has  often  a  considerable  effect  on  the  glass,  so  as  to 
make  it  run  slower  or  faster,  it  should  be  frequently  tried  by 
the  vibration  of  a  pendulum.  As  many  accidents  attend  a  ship 
during  a  day's  sailing,  such  as  the  variableness  of  winds,  the 
different*  quantity  of  sail  carried,  See.  it  will  be  necessary  to 
heave  the  log  at  every  alteration ;  but  if  none  of  these  alterations 
be  perceptible,  yet  it  ought  to  be  constantly  heaved. 

lu  ships  of  war  and  the  East  Indiamen,  it  is  usual  to  heave 
the  log  once  every  hour,  and  in  all  other  vessels  once  in  two 
hours  ;  and  if  at  any  time  of  the  watch  the  wind  has  increased 
or  abated  in  the  intervals,  so  as  to  affect  the  ship's  velocity, 
the  officer  generally  makes  a  suitable  allowance  for  it  at  the 
close  of  the  watch. 

The  inventor  of  this  simple  but  valuable  device  is  not  known, 
and  no  mention  of  it  occurs  till  the  year  1007,  in  an  East  India 
voyage  published  by  Purchas.  Since  that  time  the  term  has 
become  quite  familiar,  both  among  our  own  countrymen 
and  foreigners,  and  there  can  be  no  room  for  apprehension, 
that  a  contrivance  so  useful  will  ever  share  the  fate  of  its 
author. 

Log  Board,  two  boards  shutting  together  like  a  book,  and 
divided  into  several  columns,  containing  the  hours  of  the  day 
and  night,  the  direction  of  the  winds,  and  the  course  of  the  ship, 
with  all  the  material  occurences  that  happen  during  the  twenty- 
four  hours,  or  from  noon  to  noon,  together  with  the  latitude 
by  observation.  From  this  tabic  the  officers  work  the  ship's 
way,  and  compile  their  journals.  The  whole  being  written 
with  chalk,  is  rubbed  out  every  day  at  noon. 

Z^7  Book,  a  book  into  which  the  contents  of  the  log-board  is 
daily  transcribed  at  noon,  together  with  c\cry  circumstance 
deserving  notice  that  may  happen  to  the  ship,  or  within  her 
cognizance,  either  at  sea,  or  in  a  harbour,  ficc.  The  intermediate 
divisions  or  watches  of  a  log-book,  containing  four  hours  each, 
arc  usually  signed  by  the  commanding  officer  thereof,  in  ships 
of  war  or  East  Indiamen. 

Loci  Line,  the  line  which  is  fastened  to  the  log. 

LOGARITHMS,  (the  ratio  of  numbers.)  are  the  indices  of 
the  ratio  of  numbers  to  one  another,  or  they  arc  a  series  of 
numbers  in  arithmetical  progression,  answering  to  another 
scries  of  numbers  in  geomeltical  progression;  or,  which  con- 


veys  a  stir?  more  simple  afid  onenftaiYasJedto'e^f  (bete  Bom- 
bers, tbey  are  indices  of  the  powers  of  a  certain  radix,  which, 
when  involved  to  the  power  denoted  by  ihe  index,  is  equal  to 
the  given  number ;  thus,  if  r  *  =  a,  r*  =  ft,  r*  r=  c,  then  is  * 
the  logarithm  ofa,y  the  logarithm  of  6,  z  the  logarithm  ofe,^e. 
where  r  is  called  the  radix  of  the  system,  and  may  be  assumed 
any  number  at  pleasure,  unity  only  excepted.  These  numbers 
are  of  the  greatest  possible  ase  in  almost  all  arithmetical  and 
trigonometrical  operations,  because  by  the  help  of  them  multi- 
plication is  performed  by  addition,  division  by  subtraction, 
involution  by  multiplication,  and  evolution  by  division.  To 
multiply  two  numbers  together,  we  must  take  the  sum  of  their 
logarithms ;  to  divide  one  number  by  another,  we  must  sob- 
tract  the  logarithm  of  the  divisor  from  the  logarithm  of  the 
dividend.  To  iovolve  a  number  to  any  power,  we  must  multiply 
the  logarithm  of  the  number  by  the  index  of  the  power.  And 
to  extract  the  root  of  a  number,  we  divide  the  logarithm  of  the 
number  by  the  index  of  the  power  whose  root  is  to  be'  extracted ; 
but  each  of  these  rules  require  some  additional  illustration, 
which  may  be  seen  in  any  table  of  logarithms ;  but  before  we  pro* 
ceed  any  farther,  let  ns  attend  to  the  history  of  this  brilliant  dis- 
covery. These  properties  of  the  indices  of  numbers  were  taken 
notice  of  by  Stifelius,  and  even  by  Archimedes  in  his  work  on 
tbe  numbering  of  the  sands ;  but  it  is  to  Baron  Napier,  of  Mcr- 
cnislon*  in  Scotland,  that  we  are  indebted  for  the  happy  idea 
of  applying  such  numbers  tp  the  purposes  of  arithmetical  and 
trigonometrical  calculation,  which  first  appeared  in  his  ••  Miri- 
sici  Logarithmorum  Canonis  Description  published  at  Edin- 
burgh in  1614.  ■  But  of  all  those  who  assisted  in  the  construc- 
tion of  logarithmic  tables,  Briggs  is  the  most  conspicuous ;  it 
was  he  who  first  suggested  our  present  system,  the  advantages 
of  which  are  incalculably  greater  than  those  first  constructed 
by  Napier,  at  the  same  time  that  he  laboured  more  than  any 
one  in  the  construction  of  them.  In  the  present  state  of  ana- 
lysis, many  comparatively  short  methods  may  be  employed  for 
tin's  purpose,  that  were  unknown  to  the  early  writers,  and  for 
want  of  which  the  labour  attending  tbe  first  computation  was 
exceedingly  great,  notwithstanding  they  had  certain  means  of 
abridging  the  operation  in  particular  cases;  a  initiate  and 
interesting  account  of  which,  with  an  explanation  of  their 
several  modifications,  is  given  by  Dr.  Hutton  in  the  introduc- 
tion to  his  Mathematical  Tables,  to  which  work  the  reader  is 
referred  for  every  information  on  this  subject.  The  publi- 
cations relating  to  logarithms  are  so  numerous,  that  we  can 
only  find  room  to  mention  a  small  portion  of  them  ;  but  as  it  is 
useful  to  know  which  are  reputed  the  best  authors,  and  parti- 
cularly the  best  editions  of  the  same  authors,  we  shall  subjoin 
the  following  list,  which  may  be  considered  as  containing  the 
most  respectable  and  accurate  works  of  this  kind:  The  first 
Canon  of  Logarithms  for  natural  Numbers,  from  1  to  20000, 
and  from  90000  to  10 1000,  was  constructed  and  published  in 
1024.  by  Briggs,  with  the  approbation  of  the  inventor.  Lord 
Napier.  Briggs*  Logarithms,  with  their  difference  to  10  places 
of  figures;  as  also  the  logarithmic  sines,  tangents,  &e.  by 
George  Miller,  London,  1631.  Sherwin's  Mathematical  Tables, 
published  in  8vo.  London,  1704,  form  the  roost  complete  collec- 
tion of  any  we  have  yet  noticed ;  containing,  besides  tbe  loga- 
rithms of  all  numbers  from  1  to  101000,  the  sines,  tangents, 
secants,  &c.  versed  sines,  both  natural  and  logarithmic,  to 
every  minute  of  tbe  quadrant.  The  first  edition  was  printed  in 
1706,  but  the  third,  published  in  1742,  as  revised  by  Gardiner, 
is  considered  as  superior  to  any  other.  The  fifth  and  lasted** 
tion,  published  in  1717,  is  so  incorrect  that  no  dependence  can 
be  placed  upon  it  Dr.  Mutton's  Mathematical  Tables  con- 
tain the  common  hyperbolic  and  logistic  logarithms ;  aJse 
sines,  tangents,  secants,  and  versed  sines,  both  natural  and 
logarithmic ;  together  with  several  other  tables  useful  in  ma- 
thcn:atical  calculations;  to  which  is  pre6xcd,  a  history  of  the 
discoveries  and  writings  of  the  most  celebrated  authors  on  this 
subject.  This  work  was  first  published  in  1766,  since  which 
time  it  has  passed  through  five  editions,  and  is  much  esteemed 
for  its  accuracy.  Taylor's  Tables  of  Logarithmic  Sines  and 
Tangents,  to  every  second  of  the  quadrant;  to  which  is  pre- 
fixed, a  Table  of  Logarithms  from  I  to  100000,  is  a  very 
valuable  work,  and  has  a  useful  introduction,  composed  by  the 
late  astronomer  royal,  Dr.  Maskelyne. 
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LOGARITHMIC  er  LpsisTic  Spiiul,  is  a  none  having 
similar  properties  to  the  stove,  but  differently  constructed; 
thus,  divide  the  quadrant  of  a,  ojrclu  into 
ooj  uussber  of  equal  parts  in  the  points 
A,H,  D,  La.;  and  from  the  radii  C  A, 
C  B,  C  D,  Ice.  cut  off  C  A,  Co,Cd.  be. 
continually  proportional,  then  the  curve 
pauiDg  through  lbs  points  A,  b,  d,  tus. 
will  be  the  logarithmic  ■piral.  Hence 
the  several  areas  are  a*  the  logarithms 
of  the  ordinate* ;  and  beocc  the  denomi- 
nation of  tlie  curve. 

LOGIC,  or  the  Art  of  Reaeaning,  is  intended  to  tcuide  and 
assist  the  intellectual  powers  of  man  in  the  i  uvea  ligation  of 
liuth,  and  in  the  communication  of  it  to  other*.  This  science 
is  sot,  therefore,  a  mere  explanation  of  scholastic  and  barb** 
raws  phrases)  nor  a  set  of  rules  to  leach  the  art  of  disputation; 
bat  it  traces  the  progress  of  the  human  understanding  in  the 
acquisition  of  knowledge,  and  thus  suggests  toe  best  methods 
of  avoiding  error,  aud  discovering  truth. 

The  operations  of  the  wiud  iu  acquiring  and  comma  mealing 
knowledge,  arc,  "Perception,"  "Judgment,''  "Reasoning, 
and  "  Disposition ;"  and  into  these  parts  logic  is  divided. 

Perception,  or  conception,  is  the  attention  which  tbe  mind 
gives  to  impressions  made  upon  it,  and  the  results  of  percep- 
tion are  sensations  and  ideas.  Example.  We  can  conceive  of 
a  horse,  a  tree  ;  of  motion,  lime,  fee  which  will  produce  cor- 
responding sensation]  and  ideas. 

Judgment,  is  the  operation  of  the  miu3  by  which  we  join  two 
or  more  idee*  together  by  an  affirmation  or  negation.  Sen- 
tences, called  propoiilions,  arc  the  effect  of  judgment.  Example. 
"  This  tree  is  high ;"  here  are  two  ideas,  viz.  one  of  a  tree,  and 
another  of  its  height :  the  sentence  is  complete  and  affirmative. 
''That  bouse  i*  not  large;"  this  is  a  negative  proposition. 
Both  are  the  effect  of  judgment. 

In  RraKininp,  we  determine  tbe  relation  between  two  idea*, 
b)  comparing  them  with  a  third  idea,  called  the  middle  term. 
Example.  If  we  affirm,  that  "  God  will  make  a  difference 
between  the  evil  and  good,''  it  is  the  result  of  reasoning;,  by 
which  we  suppose,  that  "  A  just  being  will  make  a  difference 
between  the  good  and  evil ;"  — and  that  "  God  is  a  just  being." 

The  result  of  reasoning  is  an  inference  ;  and  the  expression 
of  an  act  of  reasoning  is  called  a  syllogism.    Example ; 
A  Creator  is  to  be  worshipped. 
God  is  a  Creator; 
Therefore,  God  is  to  be  worshipped. 

Here  I*  a  syllogism ;  and  tbe  inference  is,  that  "  God  is  to  be 
worshipped." 

Dupojiitom  I*  the  proper  arranging  of  our  ideas  upon  nay 
■abject,  so  as  to  assist  our  own  and  others'  conception  and 
memory.    Tbe  malt  of  disposition  is  method. 

Of  Ideal .  Then  are  two  modes  of  perception,  vix.  imitation 
and  rejleciien.  Sensation  is  the  perception  of  en  object  by  the 
organs  of  sense,  which  are  five,  uti'mji,  hearing,  tatting,  milling, 
■aid  Umtkmg.  By  sight  we  acquire  ideas  of  light  and  dark* 
neas,  and  colours  ;  by  hearing,  of  sounds,  tta.  Reflection  lathe 
perception,  intellectually,  of  the  operations  of  our  minds, 
and  by  this  we  gain  sensation*  and  idea*. 

Illustration :  Rcllcction  prcsopposes  sensation,  as  if*  im- 
pressions nve  only  tbs  effect  of  the  various  powers  of  the 
under*  tan  ding,   employed    about    perception*   already    in    the 

A  Ainuvjf'ea  is  the  impression  made  upon  the  mind  by  an 
object  actually  present;  an  idea  Is  a  revived  impression  In  the 
•McBcs  of  tbe  object.  Illustration:  Tho  grand  source  and 
islet  of  knowledge  is  sensation,  which  comprehend*  all  the 
splices  convoyed  into  the  mind  by  impulses  made  upon  the 
ergaoi  of  senna. 

Ideas  are  either  simple  or  complex. 

Simple  Idtmt  are  ihoae  that  exist  ia  the  mind  under  one 
•aifovm    appearance,  without    variety    or    composition,   as    a 


Simple  ideas  enter  the  mind  only  by  inlets  appropriated  to 
■his  purpose,  and  it  cannot  refuse  to  receive  them. 


Simple  Ideas  an  bttaritrble  of -change;,  but  (bey  gradually 
wear  out  of  the  mind,  unless  revived  by  the  same  mean*  by 
which  tbey  were  osiginally  naqirifcn.  example  t  We  soon 
forget  tbe  countenance  of  a  man  whom  ww  have  seen  hot  once'. 

Simple  Ideas  are  capable  of  combinations  in  an  intjotlntfe 
variety  of  forms,  and  are  the  materials!  of  all  our  knowledge. ' 

Complex  Ideal,  or  eollootien*  of  objects,  are  produced  fey 
Composition,  Abstraction,  and  Comparison.  By  Composition 
we  add  or  segment,  as,  a  waggon  and  horses.  By  Abstraction 
wo  select  certain  properties  of  aa  objont,  and  overlook  others, 
as  when  we  contemplate  a  triangle,  a  square.  And  by  Com- 
parison, we  have  ideas  of  greater  and  less,  arc. 

Complex  idea*  ate  either  representations  or  object*  realty 
existing,  or  collections  made  at  the  pleasure  of  the  mind' 

Tbe  objects  really  oxisting  arc  either  substances,  or  modes. 

Substances  are  beings  or  things,  subsisting  by  themselves; 
a*  steel,  brass,  «tc  Modes  are  the  properties  of  substances, 
and  dependent  upon  them  for  support ;  as  hardness,  softness, 
brightness,  extension,  Sic. 

Our  ideas  of  unbalances  extend  only  to  their  properties. 

Modes  sure  either  enenttat  or  aeridental ;  an  essential  mode  is 
that  which  Is  necessary  to  its  existence,  a*  solidity  and  round- 
ness are  essential  to  a  bowl ;  an  accidental  mode  is  that  which 
is  not  necessary  to  the  existence  of  the  subject,  as  roundness 
is  only  an  accidental  made  of  s  stone;  tho  bowl  cannot  exist 
aa  a  bowl  without  roandncss,  bat  a  stone  may. 

Of  Wordi.  Words  are  articalate  sounds  used  as  the  signs 
of  ideas-  Tbe  connexion  between  words  and  Idea*  is  perfectly 
arbitrary;  but,  by  frequent  use,  a  term  becomes  so  strongly 
associated  with  an  idea,  that  it  sever  fails  to  suggest  ft.  The 
use  of  word*  is  to  record  our  own  trams  of  ideas,  and  to  com- 
mania  ate  our  thoughts  to  Others;  our  ideas  ate  recorded  by 
being  clothed  in  words,  and  communicated  in  writing.  We 
communicate  our  thoughts  to  one  another  by  a  tacit  agreement 
to  annex  the  same  idea*  to  the  same  words. 

Language  may  be  resolved  into  nouns  and  verbs,  with  their 
abbreviation*. 

Nouns  express  the  names  of  things,  and  nrc  either  substan- 
tives, which  are  the  thing*  spoken  of,  or  adjectives,  which 
denote  the  qualities  or  circumstances  belonging  to  them. 

Verbs  express  modei  of  existence,  either  simply,  as  "  to  be ;" 
or  existence  in  an  active  state,  as  "  to  ran,"  "  to  walk,"  tec. ; 
or  existence  in  a  passive  state,  as  ''  lo  be  circled." 

Indeclinable  particle*  arc  abbreviations  of  nouns  and  verb*, 
invented  for  the  greater  expedition  nf  communicating  our 
thoughts  ;  thns  if  signifies  site ;  and  signifies  add,  being  tbe 
imperatives  of  the  verb*. 

Simple  word*  arc  tbe  elements  of  language,  as  simple  idea* 
arc  of  all  knowledge. 

Of  Definition.  Definition  is  an  enumeration  or  the  chief 
simple  idea*  of  which  a  coittpnnnd  Idea  consists,  In  order  to 
ascertain  or  explain  It*  nature  and  character. 

l>c:llnilions  are  either  nominal,  of  the  name,  or  real,  of  the 
thing. 

A  nominal  definition  is  an  enumeration  nf  certain  marks  or 
characters,  sullicient  to  distinguish  the  thing  defined  from  any 
other.  Saoh  is  the  definition  oFn  square,  as  a  figure  contain 
ing  four  equal  side*,  and  fiiur  right  angles. 

A  definition  of  a  rAnn*  Inctndc*  nn  enumeration  of  the  prin- 
cipal attributes  or  the  thing,  in  order  to  explain  its  nature  ; 
thus  an  isosceles  triangle  is  a  figure  having  the  angles  ul  tho 
baso  equal. 

Definition*  are  cither  nrettrafc  or  inaccurate;  the  first  are 
strictly  definitions,  the  second  only  description*. 

Tbe  rules  for  a  gaud  definition  are,  I-  It  should  be  clear, 
and  more  obvious  than  the  thing  defined-  2-  It  should  agree 
to  all  the  species  incloded  onder  the  same  idea-  It  must  be 
peealiar  to  the  thing  denned.  4.  It  should  be  short.  5.  Neither 
the  thing" defined,  nor  a  mere  synonymous  name,  should  make 
any  part  of  lite  definition- 

Judgment.  When  Wo  ideas  are  compared,  they  either  eon- 
cur,  as,  snow  and  whiteness,  or  coincide,  as  God  and  Creator ; 
they  do  not  concur,  as  vice  and  usefulness;  or  they  do  not 
coincide,  as  man  and  eagle.  This  concurrence  and  coincidence 
of  ideas,  or  tbe  want  of  it,  we  call  jttdgm tut,  which  is,  in  fact 
a  third  or  Intervening  idea. 
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The  sources  of  judgment  are  consciousness,  sense,  intuition, 
and  testimony. 

Consciousness  is  the  mind'i  perception  of  its  own  existence, 
faculties,  and  operations.  The  senses  teach  as  the  existence, 
properties,  and  powers  of  external  objects ;  and  the  founda- 
tions of  natural  knowledge. 

Intuition  is  the  instant  perception  of  the  relation  between  two 
ideas,  as  "  the  whole  is  greater  than  any  of  its  parts,  and  equal 
to  all  its  parts." 

Testimony  is  the  criterion  of  facts,  which  do  not  fall  imme- 
diately under  our  own  observation.  Illustration :  The  province 
of  testimony  is  the  proof  of  facts,  which  having  happened  in 
past  times,  or  in  distant  places,  have  not  fallen  under  the  cog- 
nizance of  the  senses.  Testimony  must  be  true  when  the 
relater  is  not  himself  deceived,  and  does  not  intend  to  impose 
on  others. 

A  judgment  or  mental  proposition,  is  that  union  or  separa- 
tion of  the  ideas  which  is  the  result  of  the  act  of  judging,  and 
it  may  exist  without  any  connexion  with  words. 

A  proposition  is  a  judgment  clothed  in  words,  and  it  con- 
sists of  three  parts,  the  subject,  the  predicate,  and  copula. 
Example  1.  Virtue  is  excellent.  2.  Gold  and  silver  are  the 
most  precious  metals.  Here  virtue  in  the  one  example,  and 
(fold  and  silver  in  the  other,  are  subjects ;  the  verbs  is  and  are 
the  copulas ;  excellent  and  most  precious  metals  the  predicates. 

The  subject  of  a  proposition  is  the  idea  concerning  which 
something  is  affirmed  or  denied ;  the  predicate  is  the  idea 
united  to,  or  separated  from  the  subject ;  the  copula  is  the  sign 
which  represents  the  union  or  the  separation  of  the  subject  of 
the  predicate.  Illustration :  In  the  proposition,  "  Wisdom  is 
the  principal  thing/'  Wisdom  is  the  subject,  it  the  copula,  and 
principal  thing  the  predicate. 

The  several  parts  of  a  proposition  are  not  always  distinctly 
expressed,  but  are  always  understood ;  thus,  "  I  walk,"  "  he 
pleads,"  may  be  resolved  into  "  I  am  walking,"  "  he  is  plead* 

ing. 

Propositions  may  be  divided  into  affirmative  and  negative ; 
the  affirmative  connects  the  predicate  with  the  subject,  as 
"  gold  is  heavy ;"  the  negative  separates  the  predicate  from  the 
subject,  as  "  Man  is  not  perfect"  Propositions  are  universal 
and  particular ;  in  an  universal  proposition,  the  predicate  ex- 
tends to  the  whole  subject,  as  "  All  men  are  mortal."  "  No 
man  is  truly  .happy."  The  signs  of  an  universal  proposition 
are  usually  the  words  all,  every,  no,  none.  In  a  particular  pro- 
position, the  predicate  is  limited  to  a  part  of  the  subject,  as 
"  Some  people  are  good."  "  Many  philosophers  have  been 
deceived." 
The  signs  of  particular  propositions  are,  some,  many,  few,  &c. 
Propositions  are  true  or  false :  a  true  proposition  unites 
ideas  that  agree,  and  separates  those  that  disagree,  as  "  God  is 
good."  "  Men  are  not  truly  wise."  A  false  proposition  affirms 
an  agreement  between  ideas  that  disagree,  and  a  disagreement 
between  those  which  agree,  as  "  A  good  king  oppresses  bis 
subjects."    "  Virtue  is  not  the  road  to  solid  happiness." 

A  demonstrable  proposition  is  one  that  may  be  proved  by  a 
train  of  reasoning,  called  demonstration,  as  "  Any  two  angles 
of  a  triangle,  taken  together,  are  greater  than  the  third." 
Illustration :  Demonstration  is  a  succession  of  connected  pro- 
positions, beginning  with  self-evident,  and  advancing  to  remoter 
truths :  such  is  the  mathematical  demonstration,  which  begins 
with  definitions :  from  these  it  advances  to  axioms,  or  self- 
evident  propositions  ;  and  thence  to  more  remote  truths. 

Corollaries    are    inferences  deduced  from  truths  already 
demonstrated. 
Of  Reasoning,    Reasoning  determines  the  relation  between 

_  two     or     more 

Fig.  1.  Fig.  2.  ideas,     by    the 

*  b  _— — - \  intervention    of 

another,  or  third 

idea.     Ulustra- 

e      s  /         \  ^4»    tion :  If  I  wish 

to  compare  two 
right  lined  fi- 
gures, as  A  B  C 
DE ,  and  A  B  C 
DEF,(seefig.l 


and  2,)  with  regard  to  magnitude,  I  find  the  thing  impossible, 
on  account  of  their  disagreeing  forms,  one  having  six  sides,  and 
the  other  only  five.  I  must  therefore  look  for  a  third  idea,  in 
this  case,  a  third  figure,  with  which  I  may  compare  both  the 
given  figures.  All  right-lined  figures  may  be  divided  into 
triangles,  and  the  areas  of  all  triangles  are  equal  to  the 
base  multiplied  into  half  the  perpendicular  height.  Hence 
I  easily  compare  the  two  given  figures,  in  respect  to  magnitude, 
by  the  intervention  of  the  third  idea,  a  triangle.  See  the 
articles  Geometry  and  Mensuration. 

If  the  two  given  ideas  agree  with  the  third  idea,  it  is  evident 
that  they  must  agree  with  each  other.  If  one  agrees,  and  the 
other  disagrees,  their  mutual  disagreement  is  inferred. 

Every  act  of  reasoning  consists  of  three  judgments,  in  two 
of  which  the  given  ideas  are  compared  with  the  third  idea,  and 
in  the  last  they  are  joined  to  or  separated  from  each  other. 
Illustration :  In  the  figures  above  mentioned,  the  first  two  judg- 
ments are  employed  in  considering  into  how  many  triangles 
each  figure  may  be  divided ;  and  in  the  last  judgment,  we 
compare  them  together  with  respect  to  magnitude. 

A  syllogism  is  the  expression  of  an  act  of  reasoning,  and 
includes  three  distinct  propositions.  The  intermediate  idea 
made  use  of,  (as  that  of  a  triangle  just  noticed,)  to  discover  the 
agreement  or  disagreement  we  are  in  search  of,  is  called  the 
middle  term,  and  the  two  ideas  with  which  this  third  is  com- 
pared, are  called  extremes. 

Example  I.  Suppose  a  comparison  to  be  made  between 
industry  and  honour,  and  utility  be  the  third  idea,  then  the 
syllogism  will  stand, 

Whatever  is  useful  is  honourable. 
Industry  is  useful ; 
Therefore  industry  is  honourable. 
Example  2.  If  the  inquiry  be,  whether  a  man  is  bound  to 
cultivate  his  mind,  I  say, 

Every  creature  possessed  of  reason  is  bound  to  cultivate 

bis  mind. 
Man  is  possessed  of  reason ; 
Therefore  man  is  bound  to  cultivate  bis  mind. 
In  syllogisms  the  proposition  containing  the  inference  hi 
called  the  conclusion;  the  two  preceding  positions  are  the 
premises.    Of  the  two  premises,  that  is  called  the  major  propoei- 
tion  in  which  the  greater  extreme  is  compared  with  the  middle 
term ;  the  minor  proposition  is  that  in  which  the  Jess  extreme 
is  compared  with  it. 
Example.     In  the  syllogism, 
Truth  is  venerable. 
Christianity  is  truth ; 
Therefore  Christianity  is  venerable. 
"  Christianity,"  "  Venerable,"  and  "  Truth,"  are  the  three 
terms  of  the  syllogism.    "  Christianity  "  and  •'  Venerable"  are 
the  extremes,  and  4<  Truth"  is  the  middle  term.    "  Venerable" 
is  the  major,  and  "  Christianity"  the  minor  term.    "  Truth  is 
venerable,"  "  Christianity  is  truth,"  are  the  premises  ;  "  there- 
fore Christianity  is  venerable,"  is  the  conclusion.    "  Troth  is 
venerable,"  is  the  major  proposition ;  "  Christianity  is  truth," 
is  the  minor  proposition.* 

[Syllogisms  may  be  almost  indefinitely  varied,  and  each 
variety  has  obtained  a  distinct  name :  in  this  place  a  very  low 
will  be  noticed.] 

Hypothetical  syllogisms  are  those  in  which  the  major  premise 
is  an  hypothetical  proposition. 
Exam.    If  there  be  a  God,  he  ought  to  be  worshipped. 
But  there  is  a  God  ; 
Therefore  he  ought  to  be  worshipped. 
A  dilemma  is  a  syllogism  in  which  the  consequent  of  the 
major  is  a  disjunctive  proposition,  which  is  taken  away  in  the 
minor :  or  it  is  an  argument  by  which  we  endeavour  to  prove 
the  absurdity  or  falsehood  of  some  assertion. 
Exam.    If  God  did  not  create  the  world  perfect  in  its  kind, 
it  must  have  been  from  want  of  inclination  or  power. 
But  it  could  not  have  been  from  want  of  inclination,  or 

want  of  power. 
Therefore  he  created  the  world  perfect  in  its  kind. 


•  See  "  A  Compendium  of  Lope,  by  the  Rev.  Thomas  Bekbam,  as  iatr* 
dactory  to  his  Elements  of  the  Philosophy  of  the.  Hams*  Mind,"  &o. 
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^saJ^yis  an  argument  froriiproporlionable  causes  topropor- 
tlnnebte  effects  ;  and  from  sinnlarlly  of  eirco  instances  to  simi- 
larity Of  consequences. 

El.  All  matter  with  which  we  are  acquainted  gravitates ; 
Therefor  e  gravitation  is  an  universal  property  of  matter. 

Illustration:  By  this  mode  of  argument,  we  infer  that  the  sun 
■  ill  rise  to-morrow,  and  the  next  day,  and  so  on.  Thus  the 
philosopher  believes  thai  the  planets  are  inhabited:  and  the 
man  of  business  regards  it  as  certain  that  a  dishonest  and  ava- 
ricious man  will  take  an  undue  advantage  in  trade,  where  the 
opportunity  occurs,  as  that  fire  will  burn,  or  a  ball  will  roll 
downs  hilt.  In  other  cases  the  argument  cannot  be  much  de- 
pended on,  as  when  wo  intend  to  draw  conclusions  concerning 
the  conduct  of  voluntary  agents;  this  is  owing  to  the  difficulty 
which  one  person  has  to  euter  into  the  views,  objects,  and  feel- 
ings of  another,  and  consequently  to  foresee  in  given  circum- 
stances, bow  another  man  will  act. 

LOGWOOD.  The  tree  which  yields  it  is  called  by  Linn*  us, 
turruatoxylum  campechianum.  Logwood  is  so  heavy  as  to  sink 
in  water,  bard,  compact,  of  a  fine  grain,  capable  of  being  po- 
lished, and  scarcely  susceptible  of  decay.  Its  predominant 
culour  is  red,  tinged  with  orange,  yellow,  and  black-  It  yields  ' 
its  colour  both  to  spirituous  and  watery  menstrua. 

LOLIUM  PEiuiiNB,  Ray  or  llyt-graii.  This  has  been  long 
ia  cultivation,  and  is  usually  sown  with  clover  under  a  crop  of 
spring  corn.  It  forms  in  the  succeeding  autumn  a  good  stock 
of  herbage,  and  the  summer  following  it  is  commonly  mown  for 
bay.  oc  the  seed  saved  for  market,  after  which  (lie  land  ia 
usually  ploughed  and  fallowed,  to  clear  it  of  weeds,  or  as  a 
preparation  for  wheat,  by  sowing  a  crop  of  winter  tares  or  tur- 
nips. The  seed  is  about  sis  or  eight  pecks  per  acre,  and  ten 
pounds  of  clover  mixed,  as  the  land  best  suits.  Although  this 
is  a  verj  advantageous  culture  for  such  purposes,  and  when  the 
lead  is  not  to  remain  in  constant  pasture ;  yet  it  is  by  no 
means  a  At  gran  for  permanent  meadow,  as  it  exhausts  the 
.•nil.  and  presently  goes  into  a  state  of  deoay  for  want  ot 
nourishment,  when  other  plants  natural  to  the  soil  are  apt  to 
overpower  it.  There  are  several  varieties  of  this  grass  :  some 
with  the  (lowers  double,  others  with  branched  panicles;  some 
that  grow  very  luxuriantly,  and  others  that  are  Utile  belter  than 
aewtaJs;  and  there  is  also  a  variety  in  cultivation  called 
Pacey's  rye-grass,  much  sought  for.  But  a  fine  rich  soil  only 
will  produce  a  good  crop,  and  the  principal  difference,  after  all, 
ii  oaing  more  10  cultivation  or  change  of  soil,  than  to  any  real 
difference  in  the  plant  itself. 

LONG.  Roger,  an  English  astronomical  professor,  was 
born  in  1679,  and  received  his  college  cduuatioo  at  Cambridge ; 
he  became  master  of  Pembroke  Hall,  and  Lowndes's  professor 
of  astronomy.  He  is  chiefly  known  as  an  author,  by  a  treatise 
on  astreaomy,  in  two  volumes  ;  the  first  of  which  was  published 
ie  1743,  and  the  second  in  1764. 

LONGIMBTRY,  the  measuring  of  lengths  or  distances,  both 
accessible  and  inaccessible.  Accessible  distances  are  me»- 
•need  by  the  application  of  some  measure  a  certain  number  of 
times,  aa  a  foot,  chain,  &c.  And  inaccessible  distances  arc 
measured  by  taking  angle*,  he.  by  means  of  proper  instru- 
ments, u  the  err  cumfer titter,  quadrant,  theodolite,  be.  This 
embraces  a  great  number  of  cases,  according  to  the  situation 
of  the  object  and  observer,  a  variety  of  which  are  given  in  vari- 
ous pert*  of  this  Dictionary. 

LONGITUDE,  in  Astronomy,  is  the  angular  distance  of  any 
liar  or  celestial  body  from  the  vernal  equinoctial  point,  that  is, 
if  a  great  circle  pass  through  a  star  perpendicular  to  the  eclip- 
tic, the  arc  of  the  ecliptic  intercepted  between  the  intersection 
of  it  with  this  circle,  and  the  vernal  equinoctial  point,  will  Le 
Ike  longitude  of  the  star. 

Lovoitpdh,  fn  Geography  and  Navigatinn,  is  the  mcasnrc 
of  the  angle  included  between  the  meridian  of  any  place,  the 
taagitsde  of  which  is  required,  and  a  certain  fixed  meridian 
horn  which  the  longitude  Is  reckoned  ;  or  it  Is  the  number  of 
degrees,  minutes,  lie.  intercepted  between  a  certain  fixed  point 
of  the  equator,  and  the  intersection  of  the  meridian  of  the  plare 
with  the  same  circle.    This  we  have  illustrated ;  tee  Latitude. 

Dtfreet  of  LonGiTine  vary  with  the  parallels  of  latitude, 
bares:  every  where  as  the  cosine  of  the  latitude.    The  following 


Table  shews  the  length  of  a  degree  of  longitude,  correspond- 
ing to  every  degree  of  latitude  from  the  equator  to  the  polo,  as 
expressed  in  English  and  geographical  miles. 
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LoMJinOE  Stan,  is  a  term  used  to  denote  those  fixed  stars 
-which  have  been  selected  for  the  purpose  of  finding  the  longi- 
tude by  lunar  observations;  as,  a  Arietet,  a  small  star  without 
the  zodiac  about  22°  to  the  right  of  the  Pleiades.  Atdebaratt, 
in  the  Bull's -eye,  a  large  star,  about  half  way  between  the 
Pleiades  and  the  star  which  farms  the  western  shoulder  o( 
Orion,  a  Fegati,  a  star  about  44°  to  the  right  of  a  Arieles, 
i-i-iu '  ■  in  a  line  with  this  latter  star  and  the  Pleiades.  Pollux, 
to  the  northward  of  Aldebaran,  one  of  the  two  bright  stars  in 
the  eoiislellatiun  Gemini.  Regulm,  about  38"  SE  of  Pollux, 
Hie  southernmost  of  four  bright  stars  to  the  N.  F.,  of  Aldiharau. 
Spit*  Viiijinit.  a  white  sparkling  star,  about  54°  S.  E.  of  Regu- 
lus.  Amtarti,  lying  to  the  right  hand  of  Regiilus,  and  about 
45°  from  Spica  Virgin!*.  Formahault,  l)in-(  about  45°  to  the 
soulli  of  a  Pegasi.  o  .  I  .,"■'■-.  a  star  about  47"  to  the  westward 
of«  Pegasi. 

LoNGttUDi  by  Time  Keeper,  is  estimated  by  the  difference 
between  the  time  at  the  place,  and  the  time  indicated  by  one  of 
those  improved  watches,  called  lime  keepers. 

LOOF.  the  after  part  of  a  ship's  how,  or  that  where  the 
planks  hesin  to  be  inrurvtaletl  as  they  approach  the  stem. 
Hence  the  guns  which  lie  here  are  called  Lf»f  I'itcci. 

LOOK-OUT.  a  watchful  attention  to  some  important  object 
or  event,  which  is  expected  tn  arise  from  the  present  situation  of 
a  ship :  there  is  nlwnvs  a  look-out  kept  on  a  ship's  forecastle  at 
sea.  to  watch  for  any'dangerous  object  liing  near  her  track,  or 
fur  any  strange  sail  heating  in  sinlit.  Jtc.  The  officer  of  the  watch 
B'-oor.linsiU  ciillx  frequently  from  the  quarter  deck,  to  the  per- 
son appointed  for  this  service,  "lookout  afore  there." 

LOOMING,  an  indistinct  appearance  of  any  distant  object, 
as  Ihe  sen-coast,  ships,  mountains:  "  that  ship  looms  large,'' 
"  the  land  loom*  high,  Stc. 
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LOOMS,  Power.  The  number  of  power  looms  in  the  manu- 
fec  taring  district  which  surrounds  Manchester  has  been,  after 
eaxefai  inquiry,  stated  to  be  30,000. 

The  quantity  of  cotton  cootc rted  into  yarn  in 

Great  Britain  and  Ireland  in  one  year  is 

abooL. 160,000,000  lbs. 

The  loss  in  spinning  may  be  estimated  at  1 J 

on  per  lb. 15,000,000 lbs. 

Qoantity  of  yarn  produced 145,000,000  lbs. 

Anaannt,  supposing  Is.  8<L  to  be  the  average 
price  per.  lb £  10,875,000. 

If  every  person  employed  in  spinning  produces  0001b.  per 
annum,  the  number  of  persons  employed  is  161,111.  The  num- 
ber of  spindles  employed,  supposing  each  to  produce  151b. 
weight  per  annum,  is  9.666,666.  The  capital  invested  in  build- 
in**  and  machinery  cannot  be  less  than  £10.000.000.  It  is  cal- 
culated that  the  rental  of  Manchester,  including  6aIford,  Chorl- 
ton.  Rew,  fce.  Which  form  part  of  the  same  town,  will  be 
increased  at  least  £15,000  this  year  (1825)  by  new  buildings. 
The  increase  is  chiefly  in  cottage  property,  under  £12  a  year 
rent. 

Goodman* $  Improved  Silk  Loom. — The  improvements  of  this 
machine  apply  to  that  description  of  loom  that  usually  weave 
narrow  articles,  as  tapes  and  ribbons,  (commonly  called  Dutch 
enrine  looms,)  and  consist  principally  in  a  novel  arrangement 
of  the  shuttles  and  slays  in  tbe  battens.  The  general  appear- 
ance of  the  loom,  with  its  improvements,  is  shewn  in  the  plate, 
fi/.  I.  which  is  an  end  view  of  the  machine,  exhibiting:  the  dis- 
position of  the  warps  for  two  sets  of  shuttles.  Fig.  2.  shews  a 
part  of  the  front  of  the  batten  ;  and  fig.  3,  the  back  of  the  same  ; 
by  which  the  situation  of  the  shuttles,  and  manner  of  fixing 
tti?  slays  will  be  seen,  and  also  the  construction  of  the  driver. 
The  front  of  l!ie  batten,  fig.  2,  is  formed  by  three  planks,  oue  of 
which  is  fixed  to  the  top-rail  by  a  scries  of  slay  screws:  the 
botto-n  plank  is  secured  to  the  lower  rail  in  a  similar  manner; 
and  th?  middle  plank  is  fastened  to  the  slay  rail  by  a  series  of 
screw*  or  pins,  as  seen  in  the  back  view,  fig.  3.  These  screws 
must  have  shoulders  to  leave  an  open  space  between  the  back 
of  the  plank  and  the  slay  rail,  for  the  action  of  the  drivers. 

The  shuttles  made  in  the  ordinarv  construction,  are  introdu- 
eed  in  the  races  between  tbe  planks,  and  the  horizontal  action  of 
the  drivers  impels  them  to  and  fro  through  the  warp,  in  the 
usual  manner.  The  driver  in  the  ordinary  engine  loom  is  formed 
like  a  ladder,  but  in  this  improved  loom  it  is  made  with  teeth 
extending  from  the  top  and  bottom  rails  of  its  frame,  shewn  by 
dots  ;  and  these  teeth  may,  if  it  should  be  thought  desirable,  be 
united  together  for  the  purpose  of  giving  them  stability,  by  dia- 
gonal pieces  crossing  the  middle  of  the  batten. 

For  the  general  operation  of  the  loom,  see  the  Plate  of  Looms: 
bb,  fir.  1,  are  the  rollers,  upon  which  the  material  is  wound,  to 
form  two  warps  ;  from  thence  the  threads  proceed  (as  shewn  by 
arrows  in  the  figure)  in  the  usual  way,  up  and  down  over  the 
weighted  pulle>s,  to  the  back  slays  6,  then  under  the  warp-rol- 
lers e  to  the  leashes  d,  which  are  looped  to  arrange  with  each 
set  of  warps,  and  through  which  each  distinct  warp  passes  to 
its  r*^ji'-r!i\c  slay.  The  raising  and  depressing  of  the  treadles 
?,  worked  by  the  fret  of  the  weaver,  cause  the  leashes  alternate- 
ly to  mote  up  or  down,  by  which  the  warp  threads  are  opened  ; 
the  batten  /  is  then  pushed  back,  and  the  shuttles  passed 
through  the  open  space  between  the  threads.  The  shifting  of 
the  treadles  and  leashes  now  cause  the  intervention  of  tbe 
threads  to  be  m&de  fast,  which  are  beaten  up  firm,  by  bringing 
the  batten/  forward.  The  continued  action  of  the  loom  in  this 
manner,  and  the  passing  of  the  shuttles  to  and  fro,  produces 
that  intervention  of  the  waft  and  weft  which  is  the  ordinary  ope- 
ration cf  weaving. 

The  work  thus  woven,  is  drawn  ofT  through  small  apertures 
in  the  breast  piece  g,  and  thence  proceeds  to  the  work  roller  h, 
over  which  it  passes  up  the  back  castle  i,  where  it  is  distended 
by  the  weighted  bags  and  pulleys;  from  thence  it  is  carried 
o»er  the  top  castle  A,  and  through  holes  in  the  work  castle  /, 
where  it  is  made  fast  by  wedges,  to  prevent  it  from  running 
back,  and  as  the  length  of  the  work  accumulates,  it  is  wound 
round  the  bobbins  m. 


Although  we  have  described  the  whole  construction  and  ope- 
ration of  this  improved  engine  loom,  the  invention  claimed  by 
the  patentee  consists  merely  *•  in  the  new  arrangement  of  the 
shuttles  and  tbe  slays,  as  connected  with  the  batten  and  tht 
knitting  of  the  leashes,  to  arrange  with  the  same  in  the  manner 
above  described. 

Description  of  an  improved  Loom,  by  which  Purses,  Pockets, 
Sacks,  St.  may  be  woven  without  requiring  a  Side-seam,  and  Work 
in  general  mm/  be  better  executed, — In  this  loom,  represented  by 
fig.  10,  (see  Plate  of  Looms,)  an  oblong  frame.  A,  is  laid  down 
horizontally,  and  secured  at  the  four  corners  with  triangular 
braces,  to  keep  the  frame  properly  square.  Three  of  these 
braces,  B  B  B,  are  visible.  Four  posts,  C  C  C  C,  are  fixed  up- 
right in  mortise  holes  on  the  above  frame.  The  front  posts  are 
supported,  both  behind  and  before,  with  diagonal  timbers, 
D  D  D  D,  to  keep  the  breast-roll  E  from  giving  way  in  the 
least  by  the  heavy  stroke  of  the  batten  F  F.  on  the  quarter  or 
work.  The  two  hinder  posts,  G  6,  are  held  firm  by  two  dia- 
gonal supports,  H  H,  within  the  loom,  to  bear  against  the 
counter-weights  II,  and  the  great  weight  V,  hanging  on  the 
work  K.  and  the  force  of  the  batten  F. 

A  loom  constructed  upon  this  plan,  without  shnrings  or  sup* 
ports,  will  make  both  strong  and  slight  works  firm  and  good, 
and  its  advantages  are  therefore  more  important  than  might 
be  supposed.  As  journeymen  weavers  generally  live  in  low- 
rented  houses,  the  floors  and  party-walls  of  the  rooms  where 
they  weave,  are  mostly  bad  and  weak;  so  that  the  common 
looms  cannot  be  firmly  placed,  and  the  man  finds  great  diffi- 
culty in  getting  his  loom  into  tolerable  order;  yet  if  the  loom 
is  not  set  square,  and  prevented  from  giving  way  while  used, 
no  work  can  he  made  strong  and  good.  The  silk  chafes  and 
cuts,  and  the  workman  is  harassed  for  want  of  knowing  the 
real  cause  of  the  mischief,  or  not  having  skill  to  correct  it 
These  inconveniences  are  obviated  by  the  bottom  frame  braced 
as  above  mentioned  ;  any  ordinary  workman  can  set  dp  this 
loom  well,  though  it  requires  a  person  of  considerable  judg- 
ment to  set  up  an  ordinary  one.  It  is  a  common  fault,  where 
shorings  or  supports  are  used,  to  make  them  too  long  and 
slender,  in  which  case,  even  when  they  rest  against  good 
walls,  there  is  a  trembling  motion,  and  if  the  shake  only 
amount  to  the  hundredth  part  of  an  inch,  it  will  take  out  that 
stillness  which  ought  to  be  in  the  work.  In  consequence  of 
the  defects  thus  occasioned  in  the  manufacture,  the  poor 
weaver  is  often  turned  out  of  employment,  and  the  master 
suffers  in  his  property,  as  he  .cannot  sell  the  fabric  at  the  price 
it  ought  to  be  worth.  A  variety  of  other  disadvantages,  well 
known  to  the  trade,  attend  the  use  of  the  loom,  not  properly 
squared,  shored,  and  fixed  ;  but  it  may  suffice  to  refer  to  one, 
which  is  material.  A  loom  set  up  with  stays,  must  remain 
always  at  the  same  place,  although  the  light  may  frequently 
not  be  suitable  to  the  work,  and  even  when  the  moving  of  the 
machine  a  few  inches  would  render  the  light  proper.  In  this 
point  of  view,  the  improved  loom  is  particularly  convenient. 

Method  of  Weaving  Sacks,  St.  in  the  Loom  above  described, — L, 
the  seat  of  the  loom.  M,  the  treadles,  six  in  number,  to  raise 
the  harness.  N,  the  counter-meshes  to  raise  the  tumblers  O, 
moveable  on  a  pjn  a  little  beyond  their  centre,  and  which  act 
on  the  harness  P,  by  raising  such  parts  thereof  as  they  are 
attached  to  at  their  extremities.  Q,  the  work  in  the  loom.  R, 
the  reed  which  strikes  the  shoot  or  weft  close  up.  S,  the  back 
beam  on  which  the  warp  or  thread  is  wound.  TT,  the  rods  tn 
preserve  the  crossings  of  the  threads.  V,  the  main  weight  sus- 
pended by  a  lever  U,  from  a  bar  W  near  its  centre ;  the  other 
end  op  the  lever  is  fastened  by  a  cord  to  the  bottom  frame  of 
the  loom  at  X.  Y,  the  rack  on  tho  working  beam.  Z,  the 
catch,  to  bold  the  teeth  of  the  rack. 

To  weave  a  sack,  press  down  tbe  second  treadle  on  the 
right  hand  side,  and  throw  one  shoot  with  the  shuttle;  next 
press  down  the  second  treadle  on  the  left  hand  side,  and  throw 
another' shoot ;  then  proceed  in  the  same  manner  with  the  third 
on  the  right,  and  the  third  on  the  left,  till  a  sufficient  quantity 
is  made;  then  work  the  two  outside  treadles  and  two  shoots. 
In  weaving  sacks,  it  is  necessary,  between  the  finishing  of  one 
sack  and  the  commencement  of  another,  to  pass  a  thin  slip  of 
wood  through  the  threads,  in  order  to  form  a  space  between 
the  two  sacks. 
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A  Loom  for  Wetting  Fitk'mg-ntU. — A  machine  for  treating 
fishing-nets  has  lung  been  a  clejideralum ;  fishermen  fre- 
quently liavinic  their  nets  broken  by  dog-fish,  and  otber  marine 
animals,  and  they  experience  many  difficulties  after  such  acci- 
dents, on  account  of  the  length  of  time  required  by  the  present 
mode  of  Betting-,  in  repairing  their  injured  net*,  or  in  making 
others.  A  fisherman  is  sometimes  compelled,  iron)  these  ob- 
struction!, to  relinquish  fishing  for  a  whole  season.  Any 
method,  therefore,  which  leads  to  accelerate  the  fabrication  of 
nets,  without  increasing  the  expense  of  them,  most  be  beneficial 
to  lite  community.  These  considerations  swayed  the  inventor 
of  the  loom  described  below,  in  devoting  much  of  his  attention 
to  this  branch  of  manufacture,  until  he  succeeded  in  uniting 
economy  and  expedition.  The  loom  is  represented  by  tigs.  1 
to  'J,  in  the  Plate. 

Fig.  I.  is  the  machine  in  a  state  ready  to  begin  working, 
supported  in  n  wooden  frame.  A  is  a  beam  on  which  the  twines 
fur  the  net  ere  rolled,  in  number  equal  to  the  knots  tied,  and  from 
which  Ihej  pass  through  circular  lubes  fixed  in  a  bar  B,  (shewn 
by  dotted  lines  through  the  pulley,  but  seen  better  in  fig.  2,} 
which  is  filed  near  the  circumference  or  two  equal  pulleys, 
C  C.  that  turn  on  their  axes  by  means  of  a  cross  treadle,  u  ilh 
small  pulleys  at  each  end,  I)  D,  through  which  passes  a  band, 
one  end  of  which  is  fastened  on  the  frame  at  K.  and  the  other 
oo  the  pulley  C.  At  F,  the  hand  through  the  other  pulley  ha* 
one  rnd  fastened  on  the  frame  at  G,  and  heing  wound  round 
the  farthest  pulley  C,  is  fastened  on  the  under  side  of  it,  which. 
In  the  alternate  action  of  the  treadle  on  its  axis  II.  moves  the 
pulleys  C  C,  and  rircular  tubes,  from  their  situation  io  lig,  1  to 
that  in  tig.  3,  and  back  again. 

In  the  centre  of  the  pulleys  C  C.  Is  fined  another  bar  P  with 
i  dove-tail  groove,  where  ihc  pirns  that  contain  the  twine  are 
supported,  (it  being  necessary  (o  hare  two  threads  for  every 
mesh,  also  one  piin  uioic  than  there  are  tubes.)  In  a  groove 
under  the  dovetail  is  a  slider  L,  moved  by  a  wire  K,  fixed  in 
each  end  of  it,  having  pins  in  ft,  by  which  it  moves  the  pirns 
backwards  ur  forwards  over  the  notches  in  the  bar  I,  so  as  to 
cast  a  part  of  the  knot:  the  pulleys  CC,  and  har  It,  move 
round  the  bar  I  as  an  axis,  but  independent  of  it;  the  har  I 
being  fastened  through  the  pulleys  to  the  frame. 

M  ia  a  moveable  bar  (centred  within  two  supporters,  N  N, 
having  two  joints)  with  hooks,  both  for  catching  the  twine  al 
the  end  of  the  circular  lubes,  and  by  crossing  the  hooks  to  the 
otber  side  of  the  points  of  the  tubes,  to  give  the  twine  a  turn 
for  forming  the  knot ;  and  by  raining  the  points  of  the  hooks, 
the  ends  of  the  lubes  enter  bctwern  them,  as  shewn  in  fig.  4, 
and  by  the  circular  motion  of  the  bar  It,  when  the  two  pulleys 
CC  arc  turning  on  its  centre  by  the  foot,  on  the  end,  No.  1,  of 
the  cross  treadle;  and  until  the  knots  so  formed  are  close  to 
the  bar  H,  lig.  3,  (it  is  then  what  is  called  a  running  knot,)  a 
part  of  which  falls  into  a  notch  cut  below  the  level  of  the  sup- 
porters of  the  pirns  in  Ihc  bar  I ;  the  pirns  must  then  be  flidden 
over  ihe  notches  that  contain  the  twine,  the  knot  is  then  cast, 
and  then  by  the  foot  on  the  other  end,  No,  2,  of  the  cross 
treadle,  the  points  of  the  tubes  are  returned  to  their  former 
iiatition ;  remove  the  knot  by  disengaging  the  hooks  and  the 
lubes,  the  knots  arc  then  made  tight  as  the  wrought  part  of  the 
tirt  i*  rolled  on  the  beam  O,  on  one  end  of  which  there  is  a 
policy.  P.  with  a  band  that  eommimicaies  with  the  pulley  on 
ihe  end  of  a  short  roller  Q,  in  which  are  fixed  four  cross  bits  of 
•  ood,  that  answer  the  put  pose  of  treadles  for  the  feci,  by  which 
it  is  drawn  tight 

K  is  another  short  roller,  communicating  with  ihe  roller  A, 
*>niug  to  itive  out  the  proper  quantity  of  twine  for  ihe  length 
of  the  meshes,  or  to  bold  it  wliilo  the  other  roller  tighten*  the 
knot.     S  is  the  seal. 

fix.  %  is  a  plan  of  the  machine;  the  moveable  bar  and 
treadles  are  left  out  to  prevent  confusion. 

Fig.  3.  is  the  situation  of  the  running  knot  when  the  pirn 
goes  through  it. 

Fig.  •>.  is  the  tube  in  Ihe  same  position,  shewing  the  manner 
in  which  the  knot  is  twisted  round  it;  and  having  the  pirn  and 
slider  L  taken  out  of  the  har  I,  the  dotted  lines  shewing  at 
what  height  they  come  together.  In  the  slider  L  there  are  two 
pins,  T T,  to  prevent  its  rising  high  enough  to  touch  the  siring ; 


and  in  the  bar  I  there  ate  two  wires  O  O,  like  staples,  to  tup- 
port  the  slider  L  in  its  place. 

Fig,  0,  is  the  moveable  bar  M  with  Ihe  hooks. 

Fig.  7,  shew  s  the  hooks  at  large. 

Fig.  8,  is  the  bar  I,  shewing  the  notches  hi  which  the  strings 
lie  to  let  the  pirns  pass  over  thcni,  (w  hen  the  lubes  are  brought 
over  as  in  fig.  3.) 

Fig.  9,  is  the  slider  L,  wilh  the  pins  that  more  the  pirns. 

It  appears,  by  a  statement  of  the  inventnr,  that  Ihe  nets  used 
in  the  northern  fisheries  are  of  one  breadth  throughout.  He 
estimates  that  he  can  make  three  courses  of  one  hundred 
meshes  each,  in  one  minute ;  thai  such  a  loom  should  be  abort 
3]  feet  wide,  and  would  cost  about  fifteen  or  sixteen  pounds, 

A  Loom  to  be  worked  by  Steum  or  Water. — A  loom  having 
been  invented,  which  mat  be  wrought  by  steam,  water, or  any 
other  first  mover  of  machinery,  and  its  practical  value  having 
been  ascertained  by  an  extensive  trial,  it  will  be  interesting 
and  useful  in  this  publication,  to  shew  what  has  been  accom- 
plished in  this  branch  of  ingenuity,  by  a  record  of  in  proper- 
ties. A  plate  of  any  ordinary  sine  would  no!  he  adapted  to 
shew  wilh  clearness  the  principles  and  construction  of  this 
curious  machine:  but  a  working  model  is  in  the  possession  of 
the  Society  for  the  Encouragement  of  Arls,  fcc.  ami  looms  upon 
this  plan  possess  the  following  advantages: — I.  From  30O  to 
■iim  of  them  may  be  worked  by  one  water-wheel,  or  steam- 
engine,  nil  of  which  will  weave  cloth,  superior  to  what  is  done 
in  the  common  nay.  2.  They  will  go  al  the  rate  of  60  shoots 
in  n  minute,  or  two  yards  of  a  nine-hundred  web  in  an  hour, 
3.  They  will  keep  regular  lime  in  working,  stop,  and  begin 
again,  as  quickly  as  o  stop  watch.  4.  They  will  keep  con- 
stantly going,  except  at  Ihc  lime  of  shifting  two  shuttles,  when 
the  weft  on  the  pirns  is  done.  6.  In  genor.il,  no  knot*  need  to 
be  tied,  and  never  more  than  one,  in  place  or  two,  which  are 
requisito  in  the  common  way,  where  a  thread  breaks,  fj.  In 
case  the  shuttle  stops  in  Ihe  shed,  Ihe  lay  will  not  come  for- 
ward, and  the  loom  will  instantly  slop  working.  7.  They  will 
weave  proportionally  slower,  or  quicker,  according  to  th« 
breadth  and  quality  of  the  web,  which  may  be  the  broadest 
now  made.  8.  They  may  be  mounted  with  a  harness,  or  spot 
hcadles,  to  weave  any  pattern,  twilled,  striped,  &c.  I).  There 
is  but  one  close  shed,  the  same  in  both  breadths,  and  Ihe  strain 
of  the  working  has  no  effect  on  the  yarn  behind  Ihc  roils.  10. 
The  bore  and  temples  alwais  keep  the  same  proper  distance. 
II.  There  is  no  time  lost  in  looming,  or  calling  out  the  cloth; 
but  it  is  done  while  Ihe  loom  is  working,  after  the  lirst  time. 
IX  The  weft  is  welt  stretched,  and  exactly  even  to  the  fabric 
required.  13.  Every  piece  of  clnih  is  measured  to  a  straw's 
breadth,  and  marked  where  to  be  cut,  at  any  given  length.  14. 
The  loom  will  work  backwards,  in  ease  of  any  accident,  or  of 
one  or  more  shoots  missinir.  15.  Ever}  thread  is  us  regular  on 
the  yarn  beam  as  in  Ihe  cloth,  having  no  more  than  two  threads 
in  the  runner.  10.  If  a  thread  should  appear  loo  coarse  orfine 
in  the  web,  it  can  be  changed,  or  any  stripe  altered  at  pleasure. 
17.  They  will  weave  Ihe  finest  yarn  more  tenderly,  and  regu- 
larly, than  any  weaver  can  do  wilh  his  hands  and  feel,  18. 
When  a  thread  either  of  warp  or  weft  breaks  in  it,  the  loom 
will  instantly  atop,  without  slopping  any  other  loom,  and  will 
give  warning  by  the  ringing  of  a  bell.  1!».  A  loom  of  this  kind 
occupies  only  the  same  space  as  a  common  loom  ;  Ihe  expenses 
of  it  will  be  about  half  more;  but  Ibis  additional  expense  is 
more  than  compensated  by  the  various  additional  machinery 
employed  for  preparing  the  yarn  for  the  common  loom,  and 
which  this  loom  renders  entirely  unnecessary,  il"l.  The  reel- 
ing, winding,  warping,  beaming,  looming,  combine,  dressing, 
fanning,  greasing,  dra wine;  bore*,  shilling  hendlcs.  rods,  and 
temples,  which  is  nearly  one-half  of  the  weaver's  woik,  toge- 
ther wilh  the  general  waste  accumpnmhig  them,  which  is  about 
six  per  rent,  of  the  value  of  the  yarn  ;  and  all  which  occur  in 
the  operations  of  the  common  loom,  do  not  happen  wilh  this 
loom,  which.  by  its  single  motion,  without  fu fiber  trouble,  per- 
forms ever>  operation  after  ihe  spinning,  tilt  the  making  of  the 
cloth  be  accomplished  ;  by  which,  independently  of  the  sating 
of  the  waste,  the  expanse  incurred  for  reeling,  warping,  wind- 
ing. &e.  is  saved,  amounting  to  above  twenty  per  cent,  of  the 
yarn.  21.  The  beadles,  reed,  and  brushes,  will  wear  longer 
than  usual,  from  the  regularity  of  their  motion.    23.  More  '.ban 
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one-half  of  the  workmanship  will  be  saved  ;  one  weaver  and  a 
boy  being  quite  sufficient  to  manage  five  looms  of  coarse  work, 
and  three  or  four  in  fine  work. — The  first  attempt  of  the  inven- 
tor of  the  above  loom,  towards  constructing  such  a  machine, 
was  made  in  the  year  1789 ;  at  which  time  he  entered  a  caveat 
lor  a  patent,  bat  relinquished  the  idea  of  obtaining  one,  and 
afterwards  made  many  improvements  upon  the  original  plan. 
In  1796,  a  report  in  its  favour  was  made  by  the  Chamber  of 
Commerce  and  Manufactures  at  Glasgow ;  and  in  1798,  a  loom 
was  actually  set  at  work,  in  J.  Monteith's  spinning  works,  at 
Pollockshaws,  four  miles  from  Glasgow,  which  answered  so 
well  that  a  building  was  erected  by  J.  Monteith  to  hold  thirty 
of  the  looms,  and  afterwards  another  to  hold  two  hundred. 

Among  the  most  ingenious  inventions,  or  rather  improve- 
ments in  this  useful  machine,  is  the 

Patent  Power  Loom,  invented  by  Archibald  Buchanan,  Esq. 
of  Catrine  Cotton-works,  one  of  the  partners  of  the  house  of 
James  Find  lay  and  Company,  whereby  a  greater  quantity  of 
oloth  may  be  woven  in  a  given  time  without  injury  to  the  fabric, 
than  by  any  application  of  power  for  that  purpose  heretofore 
employed.  This  invention  consists  in  ihe  application  of  two 
eccentric  wheels,  A  and  B,  represented  in  fig.  12,  (see  the 
Plate,)  to  a  weaving-loom,  impelled  by  machinery,  as  repre- 
sented in  figs.  11  and  12;  and  the  application  of  these  wheels 
to  the  said  loom  is  particularly  exhibited  by  fig.  12,  as  explained 
by  the  description  hereinafter  set  forth.  The  inventor  claims 
do  part  of  the  said  loom,  or  of  its  construction,  as  his  invention, 
or  as  forming  any  part  of  bis  right  of  patent,  except  the  appli- 
cation thereto  of  the  said  two  eccentric  wheels. 

A  reference  to  the  drawings  in  fig.  11  and  12,  and  the  de- 
scription hereunto  annexed,  will  enable  any  person  of  ordinary 
mechanical  skill,  to  understand  and  execute  the  application 
and  operation  of  the  said  two  eccentric  wheels,  either  to 
this  loom,  or,  by  slight  alterations  which  will  be  obviously 
suggested,  to  tho  ordinary  weaving  looms  at  present  in 
use  by  the  public.  The  lay  g,  attached  to  the  rod  A,  vibrating 
upon  its  centres  below,  is  connected  with  the  eccentric  wheel, 
B,  by  means  of  the  crank-rods,  at  F.  This  wheel  or  pinion,  II, 
receives  its  motions  from  the  wheel  A,  and  the  method  by 
which  these  wheels  arc  constructed,  and  the  manner  in  which 
they  arc  applied,  are  now  to  be  particularly  described. 

Both  wheels,  as  already  mentioned,  and  as  will  at  once  ap- 
pear by  inspecting  the  drawings,  and,  more  particularly,  fig. 
12,  arc  what  is  usually  termed  eccentric— that  is  to  say,  their 
circumferences,  in  which  the  teeth  are  cut,  deviate  from  the 
common  circular  form,  in  such  a  ratio  as  may  be  required,  in 
order  to  give  the  desired  motion  to  the  lay.  In  order  to  con- 
struct such  a  wheel  A,  in  weaving  plain  cloth,  and  which  is 
fixed  upon  the  treadleshaft,  c,  in  fig.  11  and  12,  the  following 
descriptions  and  explanations,  if  carefully  attended  to,  will  be 
sufficient.  Its  greatest  diameter  being  about  19  inches,  and 
its  smallest  diameter  about  16  inches— its  deviation  from  the 
circular  form  amounts  to  about  three  inches.  This  deviation, 
however,  may  be  increased  or  diminished,  at  the  discretion  of 
the  constructor,  and  according  to  the  variation  of  velocity  which 
he  wishes  to  communicate  to  the  reciprocating  motion  of  the 
lay*  To  obtain  the  proper  curve  of  eccentricity,  let  two  eccen- 
tric circles  be  drawn,  corresponding  with  the  greatest  and  small- 
est diameters.  Divide  these  circles  into  any  convenient  num- 
ber of  equal  parts  ;  as,  for  example,  64,  and  draw  radii  from 
the  centre  to  the  points  of  division  in  the  external  circle.  Di- 
vide the  space  between  the  circles  into  the  same  number  of 
equal  parts  with  the  circumference,  one  of  which  being  set  off 
upon  the  first  radius,  two  upon  the  second,  mid  so  on  progres- 
sively, until  the  whole  are  setoff,  points  will  be  obtained,  through 
which  a  curved  line  being  drawn,  the  required  form  of  the  cir- 
cumference  will  be  marked  off  upon  each  quadrant  of  the  wheel. 
The  highest  points,  as  will  appear  by  the  drawings,  arc  at  the 
two  extremities  of  a  diameter  liue,  bisecting  the  external  circle 
and  the  lowest  points,  at  the  extremities  of  another  diameter 
line,  bisecting  the  internal  circles  at  right  angles  to  the  former. 
Thus,  the  form  obtained  bears  some  resemblance  to  an  ellipse, with 
its  conjugate  and  transverse  diameters.  The  pinion  B  must  of 
courso  be  constructed  so  as  to  correspond  with,  and  work  into,  the 
wheel  A.  To  effect  this,  it  is  merely  necessary  to  draw  circles 
a*  in  the  former  case,  corresponding  with  the  greatest  aud  tho 


smallest  diameters  required.  Then  set  off  one-half  of  the  radii 
drawn  upon  the  wheel  A,  the  pinion  being  half  its  diameter, 
and  add,  progressively,  to  each  radios  of  the  pinion,  as  many 
equal  parts  as  were  taken  from  each  corresponding  radios  of 
the  wheel,  and  vice-versa.  The  semldiameter  of  the  pinion  will 
thus  correspond,  in  every  point  with  each  quadrant  of  the 
wheel,  and  the  pinion  will  revolve  twice  whilst  the  wheel  per- 
forms one  revolution,  as  before  stated— thus  communicating  two 
accelerated  strokes  to  the  lay,  for  each  revolution  of  the  trea- 
dle-shaft moving  the  wheel  A.  The  circumferential  forms  of 
both  being  thus  obtained,  the  teeth  are  to  be  cut  and  rounded 
off  so  as  to  work  properly  into  each  other  in  revolving  upon  their 
respective  axes.  Though  the  wheel  A  will  thus  produce  two 
revolutions  of  the  pinion  B,  other  proportions  may  be  adopted 
when  deemed  expedient,  and  as  may  suit  the  motions  to  be 
communicated  to  a  greater  number  of  treddlcs  for  weaving 
plain,  tweeled,  or  figured  cloths.  Those  conversant  with  the 
art  of  weaving,  will  at  one  perceive,  that  avaried  speed  applied 
to  the  reciprocating  motion  of  the  lay,  is  of  the  greatest  advan- 
tage, and  such  as  will  keep  the  lay  as  nearly  stationary  as  con- 
venient at  the  point  where  the  shuttle  is  thrown  across  the  web; 
and  when  the  shed,  or  divided  portions  of  warp,  are  sufficiently 
open  to  allow  the  shuttle  to  pass  without  injury  to  the  warp 
threads.  The  lay,  in  returning,  diives  up  the  woof  to  the  fell 
or  verge  of  the  cloth,  with  a  smart  stroke,  whilst  the  shed  or  di- 
vided portions  of  warp  are  closing  upon  it,  and  when  the  least 
tension  is  given  by  the  treadles  to  the  warp  threads.  Mr.  Bu- 
chanan ascertained,  by  experience,  that  in  looms  having  such 
wheels,  and  the  other  apparatus  before  described," attached  to 
them,  the  shuttle  may  be  thrown  across  a  web,  36  inches  wide, 
ISO  times  per  minute,  without  creating  more  breakage,  in  pro- 
portion to  the  quantity  woven,  than  occurs  in  looms  driven  at 
the  rate  of  80  to  90  crossings  of  the  shuttle  per  minute.* 

Description  of  the  Drawings. — The  construction  of  the  wheels 
A  B,  upon  the  application  of  which  the  patent  is  claimed,  is 
delineated  on  the  drawing,  fig.  12. 

Figs.  11  and  12  exhibit  the  two  end  views  of  the  loom.  In  the 
following  description,  the  same  letters  of  the  alphabet,  and  nu- 
merals, denote  the  same  things  in  all  the  figures. 

C  D  E  F,  denote  the  frame.— a,  the  strap  communicating  mo- 
tion to  the  loom,  at  b  ;  o,  the  fast  and  loose  pulleys ;  c,  a  pinion 
fixed  on  the  end  of  the  pulley-spindle,  and  working  into  the 
wheel  </,  of  triple  the  diameter,  gives  motion  to  the  wiper-shaft, 
q>  (See  fig.  11.)— A,  the  lever  and  fork  ;  and  /,  the  spring  for 
engaging  and  disengaging  the  loom  at  pleasure.  (See  fig.  11.) 
A  lever  is  connected  with  the  protecting  pin  of  the  lay,  2,  for 
disengaging  the  loom,  should  the  shuttle  remain  in  the  shed  ;  m, 
a  small  eccentric  wheel,  fixed  on  the  end  of  the  wiper-shaft,  q9 
(see  fig,  11,)  and  connected  with  the  lever  n,  (see  fig.  11,)  on 
the  top  of  which  is  jointed  a  circular  piece  of  iron,  o,  (see  fig.  11,) 
which  acts  on  the  ratchet  wheel  r,  and  draws  up  the  cloth  as 
it  is  woven  ;  and  for  varying  the  fabric  in  thickness,  a  ratchet- 
wheel  of  more  or  fewer  teeth  is  applied ;  p  is  a  catch  bent  in  the 
same  manner  as  o,  which  prevents  the  ratchet  wheel,  r,  from 
returning  back.  By  raising  the  handle  pp,  these  catches  are  all 
disengaged.  Behind  the  ratchet-wheel  r,  is  fixed  a  small  pinion 
working  into  the  wheel,  which  is  fixed  on  the  end  of  the  cloth- 
beam,*,  (see  fig.  11,)  and  covered  with  acard  fillet  for  holding  the 
cloth ;  x,  is  a  small  roll  which  receives  the  cloth  from  tho  beam  f, 
and  round  which  it  is  wound,  by  the  motion  of  the  beam  t ;  e,  the 
crank  shaft  which  receives  motion  from  the  wiper-shaft,  7,  by 
the  wheels  A  and  B  ;/,  the  connecting-bar ;  ©\  the  lay ;  a,  the  lay- 
sword.  (See  fig.  11  and  12.)  S,  the  headle-roll  bearer.  (See fig. 
11  and  12.)  Q,tbe  yarn  roller  bearer.  (See  fig.  11  and  12.— II, 
the  yarn-roll.  (See  fig.  11  and  12.)  14,  a  screw-box.  (See  6g. 
11.) ;  1,  is  the  protecting  catch,  for  disengaging  the  loom  when 
the  shuttle  stops  in  the  shed ;  this  catch  is  connected  with  a 
rod  passing  along  the  lay,  on  which  the  shuttle  springs  in  the 
boxes  act;  when  the  shuttle  fails  to  enter  the  box,  this  catch 
falls  down,  and.  striking  against  the  pin,  2,  the  lay  is  held  fast, 
and  the  loom  instantly  disengaged  by  its  connexion  with  the 


•  We  understand  that  the  patentee  of  this  most  important  invention  hu 
him •  elf  driven  the  shuttle  across  the  web  160  times  per  minute,  without 
injury  to  the  cloth  ;  a  speed  which  is  nearly  double  of  that  of  the  looms  at 
present  in  use. 
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lever  which  acts  on  the  handle  of  the  loom  b.  (See  fig.  11  and 
l'i.)  3  3,  the  heddle  wipers,  which,  by  acting  on  the  friction 
pulleys  fixed  to  the  treadles,  bb,  alternately  elevate  and  de- 
press the  treadles.  (See  fig.  12.)  7  7,  the  short  marches  con- 
necting tbebeddles,  88  6  8,  with  the  treadles,  6(5.  (See  fig.  12.) 
4  4,  friction  pulleys,  fixed  to  the  heddle-wipers,  3  3,  acting  al- 
ternately on  the  treadles  55,  to  which  the  picking  peg,  </,  for 
throwing  the  shuttle,  is  connected  by  bolts  and  screws  ;  10,  is 
the  warp-yarn  beam.  (See  fig-  12.) ;  A  B,  the  eccentric  wheels, 
for  giiing  motion  to  the  Jay^.  (Sec  fig.  12.)  y,  the  bearer  of 
the  boltfork,  a,  and  which  extends  so  as  to  connect  another  loom. 
(See  fig.  11 ;)  14,  the  friction  wheel;  its  appendages  are  two 
pin  tcs  fastened  to  the  beam-shaft,  and  upon  one  of  them  is  glued 
a  piece  of  leather,  which  is  made  perfectly  flat  by  turning;  the 
face  of  one  of  the  appendage  wheels  is  also  turned  flat,  but  this 
wheel  is  loose  on  the  spindle  ;  on  the  outside  of  it  is  the  screw- 
box,  14,  the  outer  part  of  which  is  made  fast  to  the  beam  shaft, 
by  a  pin  passed  through  it,  the  inner  part  of  the  box  \s  then 
screwed  op  against  the  outer  face  of  the  said  wheel,  which 
presses  the  two  surfaces  together,  and  any  degree  of  tension  can 
be  git  en  to  the  warp-yarn  by  more  or  less  screwing  of  the  box, 
14.  (See  fig.  11.)  There  is  a  small  pinching  screw-pin  which  is 
screwed  into  the  outer  box,  the  point  of  which  enters  a  small 
cavity  in  the  inner  part  of  the  box,  and  prevents  it  from  un- 
screwing. 17,  the  long  heddle  marches  connected  to  the  bed- 
dies,  8,  by  cords,  and  to  the  short  marches,  7  7,  by  wires.  (See 
fig.  12.)    ?',  the  bearer  of  the  pulley-shaft.  (See  fig.  11.) 

Method  of  Weaving  Cloth  of  extremely  Fine  Quality. — This 
improved  mode  of  weaving  consists  in  adding  more  thread  of 
the  warp  within  each  dent  or  split  of  the  reed  than  in  the  com- 
mon way  ;  for  instance,  where  in  the  common  mode  there  are 
only  two  threads  in  the  reed,  there  are  upon  this  plan  three  or 
four.  The  weft  or  shoot  is  thrown  in  the  common  way  with  a 
tingle  thread.  When  the  cloth  is  woven  and  taken  out  of  the 
loom,  it  has  the  appearance  of  being  barred  or  striped,  the 
cane  of  tbo  reed  occasioning  that  part  of  the  cloth  struck  with 
it  to  look  thinner,  owing;  to  the  threads  of  the  warp  being  fur- 
ther apart.  The  cloth  is  then  to  be  wet  in  water,  and  in  that 
•tate  to  be  repeatedly  stretched  across  by  the  hands  backwards 
and  forwards  corner-ways ;  by  this  means,  the  threads  which 
apparently  formed  the  stripe,  or  close  part  of  the  cloth,  sepa- 
rate from  each  other,  and  become  diffused  at  equal  distances. 
The  appearance  of  stripes  being  entirely  removed,  the  cloth 
becomes  of  inconceivable  fineness,  and  extremely  regular  in 
texture.  This  operation  must,  in  cotton  fabrics,  be  performed 
before  the  cloth  goes  to  the  bleach-ground.  Silk  goods,  on 
being  taken  out  of  the  loom,  must  be  wet  and  well  rubbed,  as 
in  the  common  mode  of  washing,  and  then  stretched  back- 
wards and  forwards,  in  the  manner  above  directed  for  cotton 
goods.  In  silk  goods  the  warp  and  weft  may  be  both  alike ;  in 
cotton  goods  the  weft  may  be  softer,  but  of  the  same  fineness. 
Fine  linen  cambrics  may  be  made  on  this  plan,  much  superior 
to  any  hitherto  made  in  France.  Though  there  are  three 
threads  within  each  dent  or  split  of  the  reed,  whilst  the  cloth 
is  weaving,  yet  the  headles  or  yealds  lift  up  their  threads  alter- 
nately throughout  the  whole  breadth  of  the  cloth,  and  there  are 
about  250  shoots  in  an  inch.  By  this  improvement,  cotton, 
linen,  and  silk  goods,  can  be  made  much  sooner  and  finer,  than 
by  any  method  yet  discovered.  The  inventor  of  it  made  a  piece 
of  plain  silk  cloth,  from  hand-thrown  silk  in  the  gum,  that  con- 
tained the  amazing  c  uantity  of  6*5,536  meshes  in  one  square 
inch.  It  is  impossible  to  make  a  reed  half  so  fine  as  to  weave 
socb  eloth  upon  the  present  principles  of  weaving ;  and  even  if 
that  could  be  done,  no  weaver  could  make  use  of  it :  but  upon 
the  above  plan,  which  the  inventor  asserts  he  can  teach  in  two 
minutes,  as  fine  cloth  may  be  woven  in  a  twelve  hundred  reed, 
as  by  the  old  mode  in  a  reed  of  twenty-four  hundred,  and  with 
less  rather  than  more  trouble. 

LOOP  Holes,  certain  small  apertures  formed  in  the  bulk- 
heads and  other  parts  of  a  merchant  ship,  through  which  the 
small  arms  are  fired  on  an  enemy  who  boards  her. 

LOOPING,  in  Metallurgy,  a  word  used  by  the  miners  of 
some  counties  of  England,  to  express  the  running  together  of 
the  matter  of  an  ore  into  a  mass,  in  the  roasting  or  first  burn- 
ing, intended  only  to  calcine  it  so  far  as  to  make  it  fit  for  pow- 
dering. This  accident,  which  gives  the  miners  some  trouble,  | 
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is  generally  owing  to  the  continuing  of  the  ice  too  long  in  this 
process. 

LOPEZ,  or  Indian-root,  in  the  Materia  Mcdica.-VThe 
plant  to  which  this  article  belongs  is  unknown.  Neither  the 
woody  nor  cortical  part  of  the  root  has  any  remarkably  sensible 
quality.  A  slight  bitterness  is  perceptible ;  and  it  is  recom- 
mended, like  simarouba,  in  diarrhoeas,  even  of  the  colliquative 
kind,  in  balf-drachm  doses  four  times  a  day.  Little  of  this  root 
has  been  brought  to  Europe  ;  but  some  of  those  wbo  have  had 
an  opportunity  of  employing  it,  speak  in  very  high  terms  of 
the  effects  obtained  from  it. 

LOPHIUS,  Fi$hing  Frog,  Toad-fitk,  or  Sca-d*vil9  a  gems 
of  the  brancbiostegous  order  of  fishes. 

LORANTHUS,  a  genus  of  plants  belonging  to  thebexandria 
class,  and  in  the  natural  method  ranking  under  the  48th  order, 
AgKr^gat», 

LOUD,  a  title  of  honour  given  to  those  who  are  noble  either 
by  birth  or  creation.  In  this  sense,  it  amounts  to  much  the 
same  as  peer  of  the  realm,  or  lord  of  parliament  The  title  is 
by  courtesy  also  given  to  all  the  sons  of  dukes  and  marquises, 
and  to  tho  eldest  sons  of  earls:  and  it  is  also  a  title  of  honour 
bestowed  on  those  who  are  honourable  by  their  employments; 
as  lord  advocate,  lord  chamberlain,  lord  chancellor,  &c. 

LORD'S  DAY.  All  persons,  not  having  a  reasonable  excuse, 
shall  resort  to  their  parish  church  or  chapel  (or  some  congrega- 
tion of  religious  worship  allowed  by  the  Toleration  Act)  on 
every  Sunday,  on  pain  of  punishment  by  the  censures  of  the 
church,  and  of  forfeiting  one  shilling  to  the  poor.  The  hundred 
are  not  answerable  for  robberies  on  tbc  Lord's  day.  No  per- 
son on  that  day  shall  serve  or  execute  any  writ,  process, 
judgment,  &c  except  in  cases  of  treason,  felony,  or  breach  of 
the  peace,  and  the  service  thereof  shall  be  void. 

LORDS,  House  of,  one  of  the  three  estates  of  parliament, 
and  composed  of  the  lords  spiritual  and  temporal. 

LORDASIS,  in  the  medical  writings,  a  name  given  to  a 
distempered  state  of  the  spine,  in  which  it  is  bent  inwards,  or 
towards  the  anterior  parts.  It  is  used  in  opposition  to  gibbons, 
or  bump-baoked. 

LOTION,  in  medicine  and  pharmacy,  is  such  washing  as 
concerns  beautifying  the  skin,  by  clearing  it  of  the  deformities 
made  by  a  preternatural  secretion.  Almost  all  the  lotions 
advertised  for  sale  as  quack  mediciucs,  contain  much  delete- 
rious matter,  such  as  muriuted  merenry,  and  therefore  ought 
never  to  be  had  recourse  to. 

LOTTERIES,  games  of  hasard,  in  which  small  sums  are 
advanced  for  the  chance  of  obtaining  a  larger  value.  Lotteries 
are  formed  on  various  plans  ;  but  in  general  they  consist  of  a 
certain  number  of  tickets,  which  are  drawn  at  the  same  time, 
with  a  corresponding  number  of  blanks  and  prises  mixed  toge- 
ther, and  by  which  tho  fate  of  the  tickets  is  determined*  All 
lotteries,  except  those  established  by  Act  of  Parliament,  were,  in 
the  reign  of  queen  Anne,  declared  to  be  public  nuisances. 

LOUGH,  or  Loch,  the  former  is  the  Irish,  and  the  latter  the 
Scotch  term  for  lake.    See  that  article. 

LOVE,  in  a  large  sense  of  the  word,  denotes  all  those  affee 
tions  of  tho  pleasing  kind  which  objects  and  incidents  raise  in 
us;  thus  we  are  said  to  love  not  only  intelligent  agents  of 
morally  good  dispositions,  but  also  sensual  pleasures,  riches, 
and  honours.  But  Love,  in  its  usual  and  more  appropriate 
signification,  may  be  defined  "  that  affection  which,  being  com- 
pounded of  animal  desire,  esteem,  and  benevolence,  becomes 
the  bond  of  attachment  and  union  between  individuals  of  the 
different  sexes ;  and  makes  them  feel  in  tho  society  of  each 
other  a  species  of  happiness  which  they  experience  no  where 
else." 

LOW-BELL,  in  Birding,  a  name  given  to  a  bell,  by  means 
of  which  they  take  birds  in  the  night,  in  open  champaign  coun- 
tries, and  among  stubble  in  October.  The  method  is,  to  go 
out  about  nine  o'clock  at  night  in  a  still  evening,  when  tho  air 
is  mild,  and  the  moon  does  not  shine.  The  low-bell  should  be 
of  a  deep  and  hollow  sound,  and  of  such  a  sine  that  a  man 
may  conveniently  carry  it  in  one  hand.  The  person  who  car- 
ries it,  is  to  make  it  toll  all  the  way  be  goes,  as  nearly  as  may 
be,  in  that  manner  in  which  the  bell  on  the  neck  of  a  sheep 
tolls  as  it  goes  on  and  feeds.  There  must  be  also  a  box  made 
like  a  large  lantern,  about  a  foot  square,  and  lined  with  tin, 
7N 
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bat  with  one  tide  open.  Two  or  three  great  lights  are  to  be 
■el  In  this ;  and  the  box  is  to  be  fixed  to  the  person's  breast, 
with  the  open  side  forwards,  so  that  the  light  may  be  cast  for- 
ward to  a  great  distance.  It  will  spread  hi  il  goes  out  of  the 
box;  and  will  distinctly  shew  to  the  person  that  carries  it, 
whatever  there  Is  in  the  large  space  of  ground  over  which  it 
extends,  and  consequently  all  the  birds  that  roost  upon  the 
ground.  Two  persons  most  follow  him  who  carries  the  box 
and  bell,  one  on  each  side,  so  as  not  to  be  within  the  reach  of 
the  light  to  shew  themselves.  Each  of  these  is  to  have  a  hand- 
net  of  about  three  or  four  feet  square,  fastened  to  a  long  stick 
or  pole ;  and  on  whichsoever  aiile  any  bird  is  seen  at  roost,  the 
person  who  is  nearest  is  (o  Iny  his  net  over  it,  and  inkc  it  w  ilh 
as  little  noise  as  possible.  When  the  net  is  over  the  bird,  the 
person  who  laid  it  is  not  to  ho  in  a  hurry  to  tak'c  the  bird,  but 
most  stay  till  be  who  carries  the  lijlhl  is  got  beyond  it,  tliiit  the 
motions  may  not  be  discovered.  The  bltize  ill"  the  light  and  the 
noise  of  the  belt  terrify  and  amaze  the  birds  iu  such  a  manner, 
that  they  remain  still  to  be  taken;  but  the  people  who  are 
about  the  work,  must  keep  the  greatest  quiet  and  stillness  that 
may  he.  Some  people  are  fond  of  going  on  this  scheme  alone. 
*  The  person  then  fixes  the  light  box  to  his  breast,  and  carries 
the  bell  in  one  hand  and  the  net  in  the  other;  the  net  in  this 
oftsc  may  be  somewhat  smaller,  and  the  handle  shorter.  When 
more  than  one  are  out  at  a  time,  it  is  always  proper  to  carry  a 
gan,  as  it  Is  no  uncommon  thing  to  spy  a  hare  when  on  this 
expedition. 

LOWERING,  among  distillers,  a  term  nsed  to  express  the 
debasing  the  strength  of  any  spirituous  liquor,  by  mixing  water 
with  it.  The  standard  and  marketable  price  of  these  liquors  is 
fixed  in  regard  to  a  certain  strength  in  them  called  proof;  this 
Is  that  strength  which  makes  litem,  when  shaken  in  a  phial  or 

Coorerl  from  on  high  into  a  glass,  retain  a  froth  or  crown  of 
uhblcs  fur  some  time.  In  this  state,  spirits  consist  of  about 
half  pure  or  totally  inflammable  spirit,  and  half  water  ;  and  if 
any  foreign  or  home  spirits  are  to  be  exposed  to  sale,  and  are 
found  to  have  this  proof  wanting,  scarce  any  body  will  bay  it 
till  it  lias  been  distilled  again,  and  brought  to  that  strength  ; 
and  if  it  is  above  that  strength,  the  proprietor  usually  adds 
water  to  it  to  bring  it  down  (o  that  standard.  There  is  another 
kind  of  lowering  among  the  retailers  of  spirituous  liqoors  to 
the  vulgar,  by  reducing  it  under  the  standard  proof.  Whoever 
has  the  art  of  doing  this  without  destroying  the  babble  proof, 
which  is  easily  done  by  means  of  some  addition  that  gives  a 
greater  tenacity  to  the  parts  of  the  spirits,  will  deceive  all  that 
judge  by  this  proof  alone.  In  this  case,  the  best  way  to  judge 
of  liqnors  is  by  the  eye  and  tongue,  and  especially  by  that  in- 
strument called  Hydrometer. 

LOW  Water,  the  lowest  point  to  which  the  tide  ebbs-  See 
the  article  Tin*. 

LOXODROMIC  Ci'rtp.,  or  Spiral,  the  path  of  a  ship  when 
her  course  is  directed  constantly  towards  the  same  point  of  the 
compass,  thereby  cutting  all  the  meridians  at  the  same  angle. 
See  Rhumb  Line. 

LOZENGE,  in  Heraldry,  a  four-cornered  figure,  resembling 
a  pane  of  glass  in  old  casements.  See  Heraldry.  Though  all 
heralds  agree,  thai  single  ladies  are  to  place  their  arms  on 
lozenges,  yet  they  differ  as  to  the  origin  of  this  privilege. 

LnZENOE,  is  also  a  form  of  medicine,  made  into  small  bits, 
to  be  held  or  chewed  in  the  mouth  till  they  are  melted  there : 
the  same  with  what  are  otherwise  called  trochisci  "  troches." 

LOZENGES,  among  jewellers,  are  common  to  brilliant  and 
rose  diamonds.  In  brilliants,  they  are  formed  by  the  meeting 
or  the  skill  and  star  facets  on  the  bezil ;  In  the  latter,  by  tte 
meeting  of  the  facets  in  the  horizontal  ribs  of  the  crown.  See 
Facet*. 

LUBBER,  a  contemptuous  name  given  by  sailors  to  those 
who  know  not  the  duty  of  a  seaman- 

Lvtrnt-it's- Hole,  is  the  vacant  space  between  the  head  of  a 
lower  i oast  and  the  edgeofthetop;it  isao  termed  from  a  suppo- 
sition that  a  lubber  not  caring  to  trust  himself  up  the  fultock 
shrouds,  will  prefer  that  way  of  getting  into  the  top. 

LUG  IDA,  Bright,  an  appellation  used  byway  of  distinction 
to  several  slars;  as  Lucid*  Corona,  Hydra,  Lyra,  he. 

LUCIFER,  a  name  given  to  the  planet  Vcnui,  when  she 
appears  in  the  morning  before  son-rise. 


e  ship  sail  nearer 


the  Ice-side  of  the  ship,  in  order  i 
the  direction  of  the  wind,  hence 

Luff  Round,  or  Luff  a  Lee,  Is  the  extreme  of  ibis  movement 
by  which  it  is  intended  to  throw  the  ship's  bend  up  in  the  wind. 

Luff  up,  is  to  bid  the  steersman  keep  nearer  to  the  wind. 

Luff  into  a  Harbour,  is  to  sail  into  it  close  by  the  wind. 

A  ship  is  accordingly  said  to  spring  her  lull'  when  she  yields 
to  the  eflbrt  of  the  helm  by  sailing  nearer  to  the  wind  than  she 
did  before. 

Life  Tackle,  a  name  given  to  any  Urge  tackle  that  is  not  des- 
tined for  a  particular  place,  but  may  be  variously  employed  as 
occasion  requires.  It  is  generally  some  what  larger  than  Hie 
j ingle- taokle,  although  smaller  than  those  which  serve  to  hoist 
the  heavier  materials  into  and  out  of  the  vessel,  which  tatter 
are  the  main  and  fore  tackles,  the  slay  and  quarter  tackles,  be, 

LUGGER,  a  vessel  carrying  threomasta  with  a  running  bow- 
sprit, opon  which  she  sets  lug-sails,  and  sometimes  has  top- 
sails adapted  to  them. 

Lvu  Sail,  a  quadrilateral  sail  bent  upon  a  yard  which  nana 
obliquely  to  the  mast  at  one-third  of  its'  length.  These  ate 
more  particularly  used  in  the  b  urea- ion  gas,  navigated  by  the 
Spaniards  in  the  Mediterranean. 

Lug  Sail  Boat,  a  boat  carrying  sails  of  the  preceding  descrip. 

H  MB  VOO,  a  fixed  pain  in  the  small  or  the  bark. 

LUMUAltlS,  a  name  given  to  the  arteries  and  veins  which 
spread  over  the  loins. 

LUMBIIICAL,  a  name  given  to  four  muscles  of  the  lingers, 
and  to  as  many  of  the  toes. 

LUMBRICUS,  the  Warm,  a  genus  of  animals  belonging  to 
the  order  of  vermes  in  Its  Una. 

LUMINARIES,  a  term  employed,  by  way  of  eminence,  to 
denote  the  sun  and  moon. 

LUMINOUS,  or  Phosphorescent  Ammals,  consist  of 
insects  and  zoophytes,  mollascuous  worms,  he.  Insects  furnish 
about  twelve  genera,  all  the  species  of  which  are  luminous; 
among  those  we  may  notice  the  lampvris,  or  glow-worm,  and 
lire-fly  tribes  |  the  fulgora,  or  lantern-fly ;  the  scolopendra,  or 
centipede ;  the  fausus  spccroccnus  ;  the  elater  noclilucus,  and 
the  cancer  fulgens.  Among  the  norm-class,  the  principal  are 
the  phloas,  or  pholas,  as  it  is  now  generally  but  erroneously 
denominated,  the  pyrosoma,  the  medusa  phosphorea,  the  nereis 
nocticula,  the  pennatula.  or  sea-pen,  and  various  species  of  the 
sepia  or  cuttle-fish.  The  atmosphere  in  some  parts  of  Italy 
appears  occasionally  to  bo  on  fire,  in  the  evening,  from  the 
great  quantities  nf  one  species  of  the  lampyrii  that  throng 
together.  A  single  individual  of  the  South  America  fulgora, 
fixed  upon  the  top  of  a  cane,  or  oilier  stall',  will  afford  light 
enough  to  rend  by.  The  streams  of  light  that  issue  from  the 
elater  noctilucus  arc  so  strong  in  the  night,  that  even  the 
smallest  pi  hit  may  be  read  by  their  lustre.  The  acudia  or  l ire- 
fly  is  of  the  beetle  kind,  and  inhabits  So  nth  America.  The 
natives  use  them  instead  of  candles,  putting  from  one  to  three 
of  them  under  a  glass.  Madame  Meiran  says,  that  at  Surincua, 
the  light  of  this  fly  is  so  great,  that  she  saw  sufficiently  well  to 
paint  and  finish  one  of  them  in  her  work  on  Insects.  The 
largest  of  the  acudia  are  said  to  be  four  inches  long,  and  to 
shine  like  a  shooting  star  as  they  fly.  They  are  thence  called 
Lanternbearert.  The  pyrosoma,  when  at  rest,  emits  a  pah 
blue  lustre;  but  when  in  motion  a  mocb  stranger  light,  varie- 
gated by  all  the  colours  of  the  rainbow.  The  phloas  secretes  a 
luminous  juice,  every  drop  of  which  illuminates,  for  a  length  of 
time,  whatever  substance  it  falls  upon,  or  even  touches  i  and 
Ihe  animal,  after  death,  may  be  preserved  so  *.?  to  retain  iu 
luminous  power  for  at  least  a  twelvemonth.  The  i.oetilucent 
nereis  often  illuminates,  by  its  numbers,  the  waters  il  inhabits, 
to  a  very  considerable  extent;  and  gives  so  bright  a  ppieBieu 
to  the  waves,  that,  like  the  atmosphere  when  lighted  op  by 
the  lampyris  italica,  they  appear  as  though  they  were  in  a  full 
flame.  The  organ  from  which  the  luminous  matter  is  ihro 
forth,  in  these  different  animals,  is  of  a  very  different  chaia 
tor,  and  placed  in  very  different  parts  of  the  be  ' 
in  the  head,  sometimes  in  the  tall,  a-  nctim*! 
sometimes  over  the  surface  generally. 
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LUMPERS,  labourers  employed  to  load  and  unload  a  mer- 
chant ship  when  in  harbour. 

LUNAR,  any  thing  relating  k»  the  moon;  thus  we  say, 
Lunar  Cycle*  Lunar  Month,  Lunar  Year,  &a 

Lunar  Distance,  in  Navigation,  a  popular  terra  used  to  indi- 
cate the  following  rule  of  finding  the  distance  of  the  moon  from 
the  son  or  some  fixed  star,  for  the  purpose  of  ascertaining  the 
longitude.  Take  the  difference  of  the  apparent  altitudes  of  the 
moon  and  star,  or  moon  and  sun,  and  half  the  difference  of  their 
altitudes ;  also  take  balf  the  sum  and  half  the  difference  of  the 
apparent  distance  and  difference  of  the  apparent  altitudes  ; 
then  to  the  log.  sines  of  this  half  sum  and  half  difference,  add 
the  log.  cos.  of  the  true  altitudes  (as  corrected  for  semi- 
diameters,  refraction,  parallax,  and  difference,  by  means  of  the 
tables  calculated  for  these  purposes)  and  the  complements  of 
tbe  log.  oos.  of  the  apparent  altitudes,  and  take  half  the  sum. 
From  this  half  sum  take  the  log.  sines  of  balf  the  difference  of 
tbe  true  altitudes,  and  find  the  remainder  among  the  log.  tang., 
which  being  round,  take  out  the  corresponding  log.  cos.  without 
taking  out  the  arc,  which  is  unnecessary.  Lastly,  subtract 
this  log.  cos.  from  the  log.  sine  of  half  the  difference  of  the  true 
altitudes,  increased  by  10  in  the  index ;  and  the  remainder  will 
be  the  log.  sine  of  half  the  true  difference. 

Thus,  for  example,  let  there  be  proposed  the  following  data, 
to  find  tbe  true  distances ;  «t*. 

Apparent  dist.  >  and  0 5I°28'  35" 

Apparent  alt     >  fs  centre 12  30 

Apparent  alt.    G's  centre 24  48 

True  alt >  's  centre 13  20  42 

True  alt 0's  centre 24  4.3  57 

Apparent  altitude  of  0 24  48 

Apparent  altitude  of  > 12  30 

Different  apparent  altitudes 12  18 

True  altitude  of  0 24  45  57 

True  altitude  of  > 13  2  >  42 


2)11  25  15 


|  difference  true  altitude  5  12  37J 

Apparent  distance 51  28  35 

Different  apparent  altitude 12  is 

2)G3  AG  35 


I  sum 31  53  17| 

2)39  10  35 


I  difference 19  35  17} 


Then  by  the  foregoing  rule  we  have  the  following  compu- 
tation : 

Log.  sine 3\0M  17*' ....  9  7228IS8 

Log.  sine 19  35  17| 9  5253755 

Co.  log.  cos 12  30          0  01041a*) 

Log.  cos 13  20  42    99881 119 

Co.  log.  cos 24  48          0*042020f> 

Log.  cos 24  45  57     99580990 


2)39-2408743 

19*0234371 
Log.  sine 5  42  37    ....8  9978159 


Log.  tan- of  an  arch    100250212 


Corresponding  log.  cosine 93025337 

I*f .  sine 25  34  641  ....  9  0352822 

2 


True  distance  ....  51    9  49 
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This  is  the  direct  method  of  determining  the  true  distance* 
independently  of  any  other  tables  than  those  of  common  loga- 
rithms, and  what  are  found  in  the  Nautical  Almanack  ;  but  as 
this  is  the  most  laborious  operation  connected  with  the  longi- 
tude problem,  various  other  rules  have  been  devised,  which  Uy 
the  help  of  certain  tables  render  the  operation  much  more  sim- 
ple and  expeditious ;  but  in  a  work  of  this  kind,  we  caonot 
properly  enter  upon  the  problem  under  that  point  of  view,  io 
consequence  of  our  not  having  the  necessary  tables  to  refer  to. 
The  most  approved  of  these  rules  may  be  seen  by  consulting 
Mackay  on  the  Longitude. 

LUNA  RE  OS,  in  Anatomy,  is  the  second  bone  in  tbe  first 
row  of  the  carpus.  It  has  its  name  from  the  Latin,  luna,  "  the 
moon/'  because  one  of  its  sides  is  in  form  of  a  crescent. 

LUNARIA,  Satin-flower,  or  Moanwort,  a  genus  of  plants 
belonging  to  the  tetradynamia  class,  and  in  the  natural  method 
ranking  under  the  39th  order,  Siliquosae. 

LUNATION,  the  time  between  one  new  moon  and  another ; 
consisting  of  29  days,  12  hours,  44  minutes,  3&  seconds, 

LUNE,  Lunula,  in  Geometry,  js  tbe  space  included  between 
the  arcs  of  two  unequal  circles,  forming  a  sort  of  crescent  or 
half  moon ;  the  area  of  which  may  in  many  cases  be  as  a  ecu-* 
ratcly  determined  as  that  of  any  rectilinear  figure.  The  lune 
was  the  first  curvilinear  space  of  which  the  quadrature  was 
ascertained,  and  this  is  said  to  have  been  first  effected  by  Hip- 
pocrates of  Chios ;  and  the  figure  still  bears  his  name,  being 
commonly  denominated  the  lune  of  Hippocrates  ;  the  construc- 
tion of  which  is  as  follows  : 

On  the  diameter  of  a  semicircle 
describe  a  right-angled  triangle,  of 
U     which  the  angular  point  will  ncces- 
^     sarily  fall  in  the  circumference.  Theu 
on  each  of  the  sides  A  D,  D  II,  de- 
scribe a   semicircle,   and    the    tao 
figures  AGFD.  D  II  E  B  will   be 
luncs,  and  the  area  of  them  will  be 
equal  to  the  area  of  the  rigbt-augled  triangle  A  I)  13. 

LUNETTE,  in  Fortification,  an  enveloped  counterguard,  or 
elevation  of  the  earth,  made  bevood  the  second  ditch,  opposite 
to  the  places  of  arms,  differing  from  the  ravelins  only  in  their 
situation.  Lunettes  are  usually  made  in  ditches  full  of  water, 
and  serve  to  tbe  same  purpose  as  faussebrayes,  to  dispute  the 
passage  of  the  ditch.    See  Fortification. 

Li'xktte,  io  the  Manege,  is  a  balf  horse-shoe,  or  such  a  shoe 
as  wants  the  sponge,  u  e.  that  part  of  the  branch  v\hich  runs 
towards  the  quarters  of  the  foot. 

Lunette,  is  also  the  name  of  two  small  pieces  of  felt, 
made  round  and  hollow,  to  clap  upon  the  eyes  of  a  vicious 
horse,  that  is  apt  to  bile,  and  strike  with  his  fore-feet,  or  that 
will  not  suffer  his  rider  to  mount  him. 

LUNGS,  in  Anatomy,  a  part  of  the  human  body  serving  for 
respiration.  In  the  Journal  de  Medecine  for  June,  1789,  is  a 
description  of  an  instrument  for  inflating  the  lung*,  invented 
by  M.  Gorcy,  physician  to  the  military  hospital  at  Nevishri- 
sach,  which  appears  to  be  extremely  uell  adapted  to  the  pur- 
pose, whilst  it  may  be  used  with  the  greatest  ease  and  facility. 
This  instrument,  which  the  inventor  stales  apodopic,  that  is, 
"  restorer  of  respiration,"  consists  of  a  double  pair  of  bellows. 
B  CLM,  fig.  1,  the  two  different  parts  of  which  have  no  com- 
munication with  each  other.  Iu  the  lower  side  B  M  is  an  aper- 
ture A,  for  a  valve  constructed  on  the  principles  of  those  of 
M'Xairne's  air  pump.  It  consists  of  a  rim  of  copper,  closed 
at  one  end  by  a  plate  of  the  same  metal,  in  which  plate  are 
seven  small  boles  placed  at  equal  distances.  This  plate  is 
covered  with  pieces  of  silk  coated  with  clastic  gum,  in  which 
are  six  transverse  incisions,  of  two  or  three  lines  in  length. 
Each  incision  is  so  made  as  to  be  situated  between  two  of  tbe 
boles,  and  at  an  equal  distance  from  each :  see  D,  fig.  2. 

The  silk  must  be  made  very  secure  by  a  thread  passing  seve- 
ral times  round  the  rim.  It  is  obvious,  that  a  stream  of  air 
applied  to  that  side  of  the  plate  which  is  opposite  the  silk,  will 
pass  through  the  holes,  and,  lifting  up  tbe  silk,  will  escape 
through  the  incisions.  On  the  contrar) ,  a  stream  of  air  applied 
to  the  other  side  will  press  the  silk  upon  the  plate,  and  thus 
close  the  holes,  so  that  it  will  be  impossible  for  it  to  pass 
through  them.    This  valve  opens  internally,  so  as  to  admit  the 


IUB 


DICTION AitY/.or' MBOaHNiOAL  tSCiBNCIL. 


sir  from  without.  At  E  is  another  vn.Ua,  oa  tkoiant  ooniitruc<- 
tion,  but,  opening  in  a  contrary  direction.  this  pitirttUnft  4b* 
air  to  escape  oat  of  the  lower  put  inle-the  tube  £  F,  hot  pre- 
venting its  entrance.  At  C  if  another  valve,  opening  internally 
to  admit  the  air  from  tho  tubeEF;  and  at  D  there. is  a  fourth, 
opening  externally  to  dioharx o  the  air  from  thtr  upper  pari.  Tho 
flexible  lobe  E  F,  screwed  at  the  end  C  B,  being  introduccdiinlo 
dm  of  the  nostrils,  whilst  the  mouth  and  the  other  nostril 'are 
dosed  by  no  assistant,  if  wo  separate  tie.  two  bandied  L  M, 
which  were  close  together  at  the  introduction  of  the  teie,  it  is 
eiidont  that  the  ail. in  tho  lungs  will  rush  into  toe  upper  part 
through  the  salve  C,  whilst  the  external  air  will  fill  tie  lower 
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part  through  the  valve  A  ;  the  two  handles  being  again  brought 
into  contact,  the  atmospheric  air  will  he  forced  into  the  lungs 
through  the  valve  B,  and  at  the  same  time  the  air  in  the  upper 
part  will  be  discbarpfed  at  the  valve  D.  Thus  by  tne  alternate 
play  of  tho  double  bellows,  the  lungs  will  be  alternately  fined 
and  emptied  as  in  respiration.  Id  using  this  instrument,  care 
should  be  taken  not  to  be  too  violent ;  as  the  more  perfectly  the 
Mtaral  motion  of  respiration  is  imitated,  the  better.  Te  pre- 
vent any  rabstanees  from  without  injuring  the  valves  AM,  fig. 
I,  the  rim  is  made  with  a  screw  B,  fig.  S,  in  order  to  receive  a 
cap  A  A,  fig.  3,  full  of 
small  holes.  This  screw  iSSnsQ 
has  alio  another  use.  If 
air,  or  oxygen  gas,  be  pre- 
ferred, a  Madder,  filled 
with  air,  fig.  4,  may,  by 
means  of  the  screw  A,  be 
fastened  to  the  valve  A, 
fig.  1 ;  and,  to  prevent 
waste,  as  this  air  may 
•ervo  several  limes,  a  flex- 
ible tube  may  be  screwed 
on  tho  valve  D,  fig.  1,  com- 
municating with  the  blad- 
der by  means  of  the  open- 
ing ■*,  ig.  4 :  thus  (t  may 
be  employed  aa  often  as 
the  operator  thinks  proper.  There  is  a  handle  K  to  the  partition 
in  the  middle,  in  order  that,  if  it  be  at  anytime  necessary  to 
use  either  of  the  divisions  alone,  the  other  may  be  confined 
from  acting,  e  a,  fig.  6,  represent  the  two  valves  to  be  applied 
at  the  end  of  the  instrument  e  B,  fig.  1 ;  and  fig.  8,  is  a  section 
of  tho  endcB,  shewing  the  valves  in  their  proper  places.  It  is 
proper  to  add,  that  the  capacity  of  tbe  Instrument  should  be 
proportioned  to  the  qnantity  of  air  received  into  the  lungs  in 
inspiration,  which  Dr.  Goodwyn  has  ascertained  to  be  twelve 
cubical  inches,  or  somewhat  more.  Each  division  of  the 
instrument,  therefore,  should  be  capable  of  containing  that 
quality - 

LUPUS,  the  Wolf,  one  of  tho  old  constellations,  Ilea  on  the 
Bast  of  Centaoras,  with  which  it  is  bounded  on  tbe  North  by 
Scorpio,  and  on  the  West  by  Norma  Euclidis ;  or,  anciently, 
by  Ara,  the  alter. 

LUSTRAL,  an  epithet  given  by  the  ancients  to  the  water  used 


in  their,  ceremonies  to  sprinkle  and  purify  the  pqoplat  From 
them  aha  Reman  church  borrowed  the  hply  water.  , , 

-  LUSTAATION,  in  Antiquity,  aesriBoes  or  ceremonies  by 
which  tho  ancients  purified  thcin  cities,  Holds,  amies,  or  peo- 
ple defiled  by  any  crime  or  imparity.  Some,  of  these  lustra- 
tions were  public,  others  private.  There  were  three  speetesot 
manners  of  performing  lustration,  m>.  by  fire  and  sulphur,  by 
water,  and  by  air;  which  lest  wasdone  by  fanning-  and  agita- 
ting the  sir  roand  the  thing  to  be  purified,. 

LUTE,  or  Lotiko,  among  chemists,  a  mixed,  tenacious, 
due-tile  sab  stone*,  which  (irons  solid  by  drying,  and  being  ap- 
plied to  tho  juncture  of  teasels,  stops  them  uprso,as  to  prevent 
the  air  from  gating  in  or  out.  Lute  is  also  a  musics!  lustra* 
ment  With  strings, — The  lute  consists  of  four  .parts,  scr.  this 
table,  tbe  body  or  belly,  which  has  nine  or  ten  sides ;  the  neck, 
which  has  nine  or  ten  stops  or  divisions,  marked  with  strings  j 
and  the  head  or  crass,  where  the  screws  for  raising  and  lower- 
ing the  strings  Co  *  proper  pitch  of  tone  aro  fixed.  In  the  mid* 
die  of  the  table  there  is  a  rose,  or  passage  for  the  sound.  There 
is  also  a  bridge  that  the  strings  are  fastened  to,  and  a  piece  of 
ivory  between  the  head  and  the  neck,  to  which  the  other  extre- 
mities of  tlie  atrtnga  are  fitted.  In  playing,  the  strings  ate 
struck  with  the  right  hand,  and  with  the  left  the  stops  arc  press- 
ed. Tbe  lutes  of  Bologna  are  esteemed  the  best,  on  account 
of  the  wood,  which  is.  said  to  have  aa  uncommon  disposition  for 

LUTHERN,  in  Architecture,  a  kind  of  window  over  the  cor- 
nice, in  the  roof  of  a  building,  stan ding  perpendicularly  over  the 
.naked  part  of  a  wall,  and  serving  to  illuminate  the  upper  story, 
Lutherns  are  of  various  forms,  as  square,  semicircular,  round, 
called  bull's  eye,  elliptic  arches,  kc. 

LUXATION,  i«  when  any  bono  is  moved  out  of  its  place  of 
articulation,  so  as  to  impede  or  destroy  its  proper  office  or 
motion. 

LYCIUM,  a  genus  of  plants  belonging  to  the  pantandria 
class,  and  in  the  natural  method  ranking  under  tbe  28th  order, 

LYCODONTES,  the  petrified  teeth  of  the  Jnpua-piscis,  or 
wolf-fish,  frequently  found  fossile.  They  are  of  different  shapes, 
but  the  most  common  kind  rise  into  a  semi  orbicular  form,  and 
are  hollow  within,  somewhat  resembling  an  acorn  cup;  Una 
hollow  is  found  sometimes  empty,  and  sometimes  filled  with 
the  stratum  in  which  it  is  immersed.  Many  of  them  have  an 
outer  circle  of  a  different  colour  from  the  rest. 

LYCOPERDON,  a  genus  of  plants  belonging  to  tho  crypto- 
r,  u  mi  a  class. 

LYCOPODIUM,  or  Club  Moss.a  genus  of  plants  belonging 
to  tho  cryptogamia  class. 

LYCOPSIS,  a  genus  of  plants  belonging  to  the  pentandria 
class  ;  and  in  the  natural  meihod  ranking  under  the  41st  order, 
Aspertfoliss. 

LYCOPUS,  a  genus  of  plants  belonging  to  the  diandria 
elass ;  and  in  the  natural  meihod  ranking  under  the  42nd  order, 
Verlicillatm, 

LY1NO-TO,  the  situation  of  a  ship  when  she  is  retarded  in 
her  course  fay  arranging  the  sails  in  such  a  manner  as  to  coun- 
teract each  other  with  nearly  equal  effect,  and  render  tbe  ship 
almost  stationary  with  respect  to  her  head-way :  a  ship  is  ass- 
ally  brought-to  by  laying  either  her  main  top-sail  or  fore- too. 
sail  aback,  the  helm  being  put  close  down  to  leeward.  This 
is  particularly  practised  in  a  general  engagement,  when  the  boa- 
tile  fleets  are  drawn  up  to  battle. 

LYMPH,  a  fine  fluid,  separated  in  the  body  from  the  mass 
of  blood,  and  contained  in  peculiar  vessels.  It  is  distinguished 
into  watery  and  coagulable- 

LYNX,  The,  in  Astronomy,  is  one  of  the  northern  constella- 
tions, and  was  composed  by  Hevelios  out  of  the  unformed 
stars  of  the  ancients.— Boundarin  aad  Contmli:  N.  by  Ursa 
Major  and  Camelopardalis,  E.  by  Leo  Minor,  S.  by  Cancer 
and  Gemini,  and  W.  by  Auriga  and  Camelopardalis.  There 
14  stars  in  this  constellation,  whose  right  ascension,  gene- 
rally, is  116°,  and  its  declination  45"  N.  Tbe  greater  part  of 
it,  therefore,  does  not  set  tb  tho  British  isles.  None  of  (be  stars 
exceed  the  4th  magnitude,  and  their  positions  may  be  easily 
ascertained  by  reference  to  the  neighbouring  cons  tc '.latinos. 
The  Lynx  is  a  paraUnellon  to  Gemini  and  Canoar. 
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LYONS,  Israel,  a  reputable  mathematician,  and  an  excel- 
lent botanist,  was  born  of  Jewish  parents  in  Cambridge,  in 
1739.  He  was  author  of  several  works,  but  the  only  one  neces- 
sary to  mention  bete  is  his  «'  Treatise  on  Fluxions,"  pa  Mi  shed 
in  1756.  He  was  appointed  astronomical  observer  in  Captain 
PMppVs  voyage  towards  the  North  Pole  in  1773;  the  duties 
•f  wh'fch  office  he  discharged  much  to  the  satisfaction  of 
the  Board  of  Longitude,  by  whom  he  was  appointed.  His 
death  happened  about  two  years  after  his  return  from  Ibis 
voyage. 

LY  R  A,  the  Harp,  one  of  the  northern  constellations,  which  owes 
tu  name  to  the  tyrotbat  Apollo  gave  to  Orpheus,  and  with  which 
he  descended  into  the  infernal  regions,  in  search  of  Eu rid  ice. 
Orpheus,  alter  death,  received  divine  honours,  and  his  lyre  he- 
came  one  of  the  constellations.— Boundaries  anil  Contents :  This 
constellation,  situated  to  the  S.  B.  of  the  head  of  Draco,  occupies 
the  right  angle  of  a  triangle  formed  by  Arcturus,  Vega,  and  the 
Polar  Stmt  on  the  \V. ;  it  is  bounded  by  Hercules  S.  by  £.,  and 
&  hvy  Cygsras.  Lyra  is  easily  known  by  Vega*  of  the  1st  mag* 
nitnde,  which  shines  with  a  splendid  white  lustre;  0,  y.  £,  are 
also  conspicuous  stars,  of  the  2d  and  4th  magnitudes.  Vena,  «, 
077°  42"  36*  right  ascension,  and  38°  37'  22"  north  deoli- 


OKTH. 

COLM. 

ho.  mi. 

S«pt. 

768  A. 

Oct. 

6  10  A. 

Nor. 

4  15   A. 

De«. 

2     0   A. 

nation,  never  sets  to  the  British  isles,  and  it  culminates  aa 
follows :  Mend.  Alt.  77°  &  V?  N. 

Month.      Ci'lm.  Month.      Culm. 

bo.  mi.  ho.  mi. 

Jtn.  11   54  M.  May  3  35  M. 

Feb.  ft  32  M.  Jum  I  51  M. 

March       7  40  M.  July  11  50  A. 

Apr*  4  45  M.  Aug.  0  50  A. 

LYRE,  a  musical  instrument  of  the  stringed  kind,  much  used 
by  the  ancients. 

Concerning  the  number  of  strings  with  which  this  instrument 
was  furnished,  there  is  great  controversy.  Some  assert  it  to 
be  only  three ;  and  that  the  sounds  of  the  two  remote  were  acute, 
and  that  of  the  intermediate  one,  a  mean  between  those  two  ex- 
tremes ;  that  Mercury,  the  inventor,  resembled  those  three 
chords  to  as  many  seasons  of  the  year,  which  were  all  that  the 
Greeks  reckoned,  namely,  summer,  winter,  and  spring ;  assign- 
ing t>.e  acute  to  the  first,  the  grave  to  the  second,  and  the  mean 
to  the  third. 

LYT H  RUM,  Purple  Loosestrife,  a  genus  of  plants  belong* 
ing  to  the  decandria  class  ;  and  in  the  natural  method  ranking 
under  the  17th  order,  Calycanlhemae.    See  Botany. 
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M 


is  the  twelfth  letter  of  oar  alphabet.  M  is  also  a  numeral 
letfe*,  and  among  the  ancients  was  used  for  a  thousand. 
When  a  dash  is  added  to  the  top  of  it,  as  Tw\  it  signifies  a 
thousand  times  a  thousand.  M,  as  an  abbreviature,  stands 
far  Manilas,  Marcus,  Martius,  and  Mucins ;  M.  A.  signifies 
•agister  artlum,  or  master  of  arts  ;  MS.  manuscript ;  nnd 
M8S.  manuscripts.  M  in  astronomical  tables,  and  other  things 
of  thai  kind,  is  used  for  meridional  or  southern,  and  some- 
times for  meridian  or  mid-day.  M.D.  medicinal  doctor,  doctor 
of  medicine.  M,  in  medicinal  prescription,  is  frequently  used 
to  signify  a  maniple  or  handful ;  and  it  is  sometimes  also  put 
at  die  end  of  a  recipe,  fcr  mi**,  "  mingle ;"  or  for  tnirtuva,  "  a 
mixture/'  Thus,  m.f.  julapium,  signifies  ."  mix  and  make  a 
julep."  M,  in  Law,  the  brand  or  stigma  of  a  person  convicted 
of  manslaughter,  and  admitted  to  the  benefit  of  clergy.  It 
as  to  be  burnt  on  the  brawn  of  his  left  thumb. 

MABBY,  a  species  of  wine  made  from  potatoes.  Some 
attempts  have  recently  been  made  to  improve  its  quality,  but 
without  much  success.    It  is  said  to  be  in  use  in  Barbadocs. 

MAC, an  Irish  word  signifying  son.  It  is  frequently  prefixed 
to  surnames,  as  jVacdonald  for  Donald's  son ;  Afaclaurin,  for 
the  sod  of  Laurin  or  Laurence. 

MAC  AM,  in  Natural  History,  the  name  of  an  Indian  fruit. 
It  is  of  a  round  shape,  and  about  the  size  of  onr  common  wild 
crabs  which  grow  in  the  hedges.  Instead  of  seeds  resembling 
apples,  it  has  one  hard  kernel :  the  taste  is  unpleasant.  The 
tree  is  small,  and  its  leaves  appear  like  those  of  the  quince, 
haviajr  somewhat  of  a  yellowish  tinge. 

MACARONIC,  or  Macaronian,  an  appellation  given  to  a 
burlesque  kind  of  poetry,  made  up  of  a  jumble  of  words  of  dif- 
ferent languages,  and  words  of  the  vulgar  tongue  latinised. 
The  Italians  arc  said  to  have  been  the  inventors  of  it  The 
i,  French  Spaniards,  &c.  have  also  had  their  maoaro- 
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[ACASSAR  Poison,  called  in  natural  history,  ippo,  is  the 
gam  of  a  tree  that  grows  in  the  isle  of  Celebes,  in  the  Indian 
Ocean,  with  which  the  Malayans  anoint  their  arrows. 

MACB,  the  covering  of  the  nutmeg,  that  lies  between  the 
eater  coat  and  the  shell.  It  is  an  unctuous  membrane  ;  first  of 
a  light  red,  and  afterwards,  when  dried  as  we  see  it,  of  a  yellow- 
ish ame.  After  being  taken  from  the  shell  and  exposed  to  the 
sua,  it  ■  dipped  io  sea  water,  or  moistened  with  it,  and  finally 
la  far  dried  aa  to  allow  of  its  being  packed  in  bales  for  exporta- 
tion 


tion.  Mace  is  liable  to  seizure,  if  packed  in  bales  of  less  than 
300  lbs  weight.  It  possesses  all  the  virtues,  without  the  astrin- 
geocy,  of  the  nutmeg- 

MACERATION,  in  Pharmacy,  an  infusion  or  soaking  ingre- 
dients in  water,  or  other  fluid,  in  order  to  soften  them,  and  draw 
out  their  virtues. 

MACHINE,  signifies  any  tiling  used  to  augment  or  regulate 
moviog  forces  or  powers ;  or  it  is  any  instrument  employed  to 
produce  motion  in  order  to  save  either  time  or  force.  The  word 
is  of  Greek  origin,  and  implies  machine  .invent  ion,  art ;  is  there- 
fore properly  applied  to  any  agent,  in  which  these  are  com- 
bined, whatever  may  be  the  strength  or  solidity  of  the  materials 
of  which  it  is  composed.  The  term  machine,  is,  however,  gene* 
rally  restricted  to  a  certain  class  of  agents,  which  seem  to  hold 
a  middle  place  between  the  most  simple  tools  or  instruments, 
and  the  more  complicated  and  powerful  engines  ;  this  distino* 
tion,  however,  has  no  place  in  a  scientific  point  of  view ;  all 
such  compound  agents  being  generally  classed  under  the  term 
machines,  the  simple  parts  of  which  they  are  compounded* 
being  termed  Mechanical  Powers.  Machines  are  again 
classed  under  different  denominations,  according  to  the  agents 
by  which  they  are  put  in  motion,  the  purposes  they  are  intend* 
cd  to  effect, or  the  art  in  which  they  are  employed  ;  as.  Electric  > 
Hydraulic.  Pneumatic,  Military,  Architectural,  \c-  Machines. 

The  maximum  effect  of  machines  is  the  greatest  effect  which 
can  be  produced  by  them.  In  all  machines,  working  with  an 
uniform  motion,  there  is  a  certain  velocity  and  a  certain  load 
of  resistance,  that  yield  the  greatest  effect,  and  which  are  there- 
fore more  advantageous  than  any  other.  A  machine  may  be 
so  heavily  charged,  that  the  motion  resulting  from  the  applica- 
tion of  any  given  power  will  be  only  sufficient  to  overcome  it, 
and  if  any  motion  ensue,  it  will  be  very  trifling,  and  the  effect 
small.  Again,  if  the  machine  is  very  lightly  loaded,  it  may  give 
great  velocity  to  the  load  ;  but  from  the  smallness  of  its  quan- 
tity, the  effect  may  still  he  very  considerable,  consequently  be- 
tween these  two  loads  there  must  be  some  intermediate  one, 
that  will  render  the  effect  the  greatest  possible.  And  this  is 
equally  true  in  the  application  of  animal  strength  as  in  ma- 
chines, and  both  have  been  submitted  to  strict  mathematical 
investigation,  the  former  beiog  founded  on  numerous  experi- 
ments and  observations  on  the  best  method  of  applying  animal 
strength,  and  the  measure  of  it  when  applied  indifferent  direc- 
tions. 
70 
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it'i  tr>Lr«   Of!    !.un.  m««v^  t  uju;  rtiau  lisl.  *  n;»j  am*  ^«  M-f«  «f 

r-:**.  u    iif.  r>tir.  tanr-i.c%b.      ili-l      j     ill-    rriUKj  u  *:iif  <*>i«tf«tft 
vfp:*7   ir   li**.  l::r;    iur  nirv^r  1  c.Jkii  mux  vir<*  21  *#  j 
»*m.       r  Irt  «.L  V  irrstd   U    II*  MinJJIl   iun  nu<"'f.   1*»  •fltffl  *'  tl 

•x^tuc<  l  rj**i.*i  -liai.  |n^s  ju  aitr  iuunr  liaifcin-.  •  una   rceieoiaf 

im  «i;i.n  *iUi  -simf-r   L»iia    j*  au&:ti    v-aimi    **  ~iw  ant  k»e) 

juw.u  -'.  ^uuiJL^     Ties*  ^fluuiui  si  *vv  +iut  ***   te  <»%«««  af 

•ut  in-,  in     ion  i--i  -tL-^am  i-  ^ie  aau?  unt;  r^r  Mntn 

im  jtff.anA   u  ^ej*7    nuiitjiL.  "*  ulac  -j*-  iUitrr  •ni.t-aB  r»  <• 

**.'^i«js  m  jit  n«j*ir  D^ritTL     L-uAi1'   tia  «a£**.  9%adi  u  oa 

.i«t  .11   t  lint.  •-.'  «hsa  ic  -itf  xrruKj..  ^»c»*  *j.  encui'T  af  cifht 

hurl  imt  K14  4£FiXr  saaoii.  idii   ic   riwtii  ffupiiiicf  *r«ae 

;• ;-»      7*it*  *e'  ta  -:*:.iui»  il  ait  •nftia  k  ^1*  lv  nae. 

i.it»ur  *-ti a  bo*:  -ti^iu  *uj:)L3itf  pov^^  a^ic^  «i  j(  Wciow  the 

*u^'-t-A  v'  .u*  i'-f-  d--_  tevtiiw  3»  ciofi.  in*:*  M*?e-  are  the 

»*v-*  -ji  x  c>iiuiii«c^iii'f  f^i-ai^  A^Mu^ic  ai.j*r  m  uiaqaa- 

ti-v.    ».m    !■•-»£  «jift  'Jiii^s  ii-i*  io>  -jlb  wmer  iae  jccaad 

.  nii.  .v  ^--it    -  : »  4-  fi.n««*  ^1*1  Utt  aca«r  r-aenat*-.  I^rovfa 

v  v  *y.  1  \  v. : :  •  :^i  :<  5^  ii  innii?*  ja*a  «Mve  ict*--»  *4  «i  iacaea 

*  cfiic*  » -.     7  in  :  1  t*  Z'lr.  :t  *<'  *^tef  fl.«jfra  :<  tae  (rst  lift  drita 
.*•/  «t«r  t^v  -irj-fcii,  :**   ?•-;•£*  -*c  <acat  wci«  diiaiHer, 

nu  rsLr*^  :i  iv.  -_:*  i ;■?•?»  rrt:f?m.  r»c  van*  raited  at  lac 
'  «o  «v«  .»r.  t.-.LUiii  -  ;■  -j*  "ifc*  j^fc.aaigu  tacii  iatu  a  great 
t-  «t7 » :>.  v  vo:  v.-* :**,  cni  :•  c:<a««^  poe*.  at  a  feat  dia Meter 
^x  n  rv**  iaiy  rM«nk.af  «:  Cttauaaastaaaa  to  aedrtuibatod 
.-.v«  v*  t*M*n.  -«*..»  :r  kr^c-  cirfT*«m*  e*5  iW  apper  cistera, 
» i*****  .i  s.i  n&MO  »t  *&  :4H*'  um<<  fii  coadait  pipes  of 
i.;K-  .z*  *t*  cisaetfr.  =;  i:::-  m  :t«rr  vaica  aaawers  la  fhe 
4  t+**t x.  Tkt  *ix*:  jrtk:  ccAia«  &e?  c*  ttniaat  to  tae  apper 
diA.rst,  »;Vv>ot  i&viiac  ia*  «apa?»  bi  &«- v»j.  work  st&tatB 
'r  v^*  'f.'.i  vt  c:;ir  :  **.ttt:.  '.:•  brirr  bKk  iata  taefeaer- 
-**.  t  ui  itt  §»nJ  ci* rem' ::?  a%:cr  iiKh  i*  icst  oat  of  the  six 
pp- 1  '■j.u  ro  o-j  i',c  tower.  Tfc*  eifi:  etipLes  mhicfc  tucfc  and 
<r..  '^*  «i:*if  from  ;ie  titcf  co-etiic  64  pampt:  the  tao  cia- 
JvuiD  th?  »<j  up  the  U.i  tacetiier  cokiaia  7V  pampa,  and  the 
f.:.;.(M,,nrr„  *ri  to  which  adding  the  sucking  pampa  called 
fc'.'.irt.  a.o  ujf  »  otberi  afaicb  are  aeiow  the  aiidiraj  cistern, 
*:.-!  tt:kirJt^  liic  1G  pomps  which  wc  raentiooea  as  placed  be* 
K.i'.l  u»*  upper  ci&ttrn.  the  macbioe  has  in  aH  363  paaips.  The 
\.t\tu  ut  ti.e  loser  «hich  receives  the  water  raised  from  the 
iiwr.  and  kfjpjjjies  tbe  aqoedact.  is  (UO  fataomt  dtstaat  from 
l  r  t.KT.  Th<:  water  ha^ioc  rua  alone  an  aqoeditct  of  86 
»''->«,  i«  separated  inlo  different  conduits  which  lead  it  to 
Marl/,  abd  formerly  conTcved  it  also  to  Versailles  and  Trianea. 
hucb  is  iLc  aaechajuMB  of  tbe  anaoaine  af  Martj.    Ita  aaean 
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ptwdoee  is  from«0,00Q  to  40,000  n  I  Ion  ■  of  water  per  hoar.  We 
My  ■•**■  produce,  because,  under  certain  favourable  circum- 
stances, H  raise*  more  than  00,000  gallon*  pur  boar.  But  dur- 
ing inundations,  or  wben  the  Seine  ii  frown,  when  Ike  water  is 
very  tow,  or  when  any  repair*  are  making,  the  machine  atopa 
in  great  meaaare,  if  not  entirety.  Too  annual  expense  of  the 
nuchioe,  iaetadlng  the  talariea  of  men,  (to.  is  about  £9  a  day. 

MACLAURIN,  Colin,  b  very  celebrated  mathematician, 
■as  born  in  Argyleahire,  in  February  1798.  In  bia  12th  year 
bo  hi  naM  to  hate  made  himself  mutter  of  the  first  six  books  of 
Euclid  m *  few  dnya  without  any  assistant,  hating  met  with 
the  book  by  accident,  and  studied  an  it  were  for  hi  ■  amusement. 
—In  171?  be  was  appointed  professor  of  mat  tie  matin*  in  tbe 
M  arise  ball  college,  Aberdeen,  and  was  soon  after  admitted  a 
fellow  of  the  Royal  Society,  of  which  he  was  a  very  useful  mem- 
ber. HediedinJune,1746',lutbo46tbycarofhisage.  He  was  a 
good  at  well  as  a  great  man,  beloved  and  admired  by  the  great- 
est geniuses  of  Ma  lime,  ay  Newton,  Hoadly,  Clarke,  Folke*, 
Bart  Morton,  etc. 

MACUlufi,  la  Astronomy,  dark  spots  appealing  In  the 
luminous  faces  of  tbe  son,  moon,  and  even  some  of  the  planets, 
in  ibis  sense  the  macula;  stand  eon  trad  is  ting  all  had  from  tbe 
faeaise,  which  are  luminous  spots.  The  tolar  macules  are  of  an 
irregular  changeable  figure,  observed  drat  by  Galileo  in  161 0, 
soon  after  be  had  finished  his  telescope,  and  shout  the  tame 
time  by  Huygens  and  Hevelins,  Mr.  Flamstead,  Cassini,  Kirch, 
Ice-     Many  of  these  macatse  appear  to  consist  of  heterogeneous 

Srbt,  of  which  the  darker  and  more  dense  are  called  by 
evelloa  nuclei,  and  are  encompassed  as  it  were  with  atmo- 
spheres somewhat  rarer,  and  less  obscure,  but  the  figure  both 
•f  tbonaoiei  and  entire  ma  culm  is  ran  able.  In  1644  Hevelfus 
observed  a  small  thin  macula,  which  in  two  days  extended  ten 
liases  its  balk,  appearing  withal  much  darker,  and  with  a 
larger  nucleus ;  and  such  sadden  mutations  are  freqoent.  The 
nneleas  began  to  fail  sensibly  before  tbe  spot  disappeared,  and 
before  that  it  quite  vanished  it  broke  into  four,  which  in  two 
days  again  re-united.  Some  macules  bare  lasted  fifteen, 
twenty,  thirty,  but  seldom  forty  days  ;  though  Kirch  observed 
one  in  10*1,  which  remained  from  April  «uth  to  the  17th  of 
July.  The  spots  move  over  the  inn's  disc  with  a  motion  some- 
what slower  nearer  the  limb  than  the  centre.  That  observed 
by  Kirch  was  twelve  days  visible  on  the  sun's  disc ;  for  fifteen 
nays  more  it  lay  behind  it,  it  being  usual  to  return  to  the  limb 
whence  they  departed,  in  twenty-seven,  and  sometimes  In 
twenty-eight  days.  The  different  figures  of  the  solar  sputs, 
varying  from  the  circular  form  to  the  respective  widths  of  an 
elliptical  shape,  la  produced  by  the  gradual  recession  of  the 
sane  spots  from  tbe  middle  or  front  of  tbe  sun's  disc  to  his 
edge,  by  tbe  rotation  of  this  star  on  its  asia.  Virions  hypo- 
theses nave  been  invented  to  account  for  these  spots;  some 
considering  them  as  dark  clouds  floating  in  the  solar  atmo- 
sphere, others  as  real  excavations,  which  have  not  the  property 
ef  propagating  light  as  the  other  parts  of  this  luminary,  the 
depth  of  some  of  them  having  been  estimated  at  more  than 
4000  mites,  and  their  oriacea  manh  exceeding  tlif  sin  diameter; 
some  of  them,  indeed,  from  the  angle  they  subtend,  must  exceed 
in  sine  the  whole  globe  of  the  earth. 

Dr.  Herschel  lias  offered  some  conjectures  on  this  subject, 
in  the  Philosophical  Transactions  for  1795  and  ISO] ;  those 
variations  In  the  stste  or  the  weather,  in  different  years,  may 
arise,  be  thinks,  from  the  greater  or  less  number  of  macula:  on 
the  solar  disc. 

MADDER,  *  rough  trailing  plant,  that  grows  wild  In  the 
teeth  of  Europe,  and  is  mneh  cnllivated  In  Enplaud  and  Hol- 
land aa  a  dye-wood  for  calico  printers.  The  roots  Afford  the 
dye.  But  the  madder  of  Smyrna  aud  Cyprus  excels  for  its 
bright  and  beautiful  red  colour.  Tbe  mots  of  tbe  plant,  after 
being  dug  up,  are  carefully  peeled,  and  dried  in  an  open  airy 
•bade,  and  afterwards  in  a  kiln,  in  the  same  way  as  hops  are 
dried  la  Kent.  The  next  process,  of  polvcriiing  or  chopping 
tseas,  waa  long  a  secret  with  the  Dutch  ;  but  we  hate  machines 
now  In  Glasgow  and  Manchester,  that  do  this  in  the  most  in po- 
rta* style. 

MADBBPORA,  in  Natural  History,  the  name  of  a  genqs 
af  submarine  substances,  belonging  to  the  order  Athophytte. 

MADRIGAL.    A  abort  amorous  poem  of  unequal  verses, 


not  eanfi  nod  either  to  the.  regularity  /at*  sonnet,  at  to  Ike  paint 
of  an  epigram.  A  beautiful,  noble,  and  delicate  thought,  ex- 
pressed with  elegant  simplicity,  falls  under  Ibis  do  no  initial  ion, 
MAGAZINE,  a  plaoe  in  which  stores  are  kept,  of  arm*, 
ammunition,  provisions,  Bee. 

MitoAtiNE,  Ponder,,  ought  to  be  fire  and  bomb  proof;  semi- 
circular,  00  fret  within  the  foundations,  being  8  feel  thick,  nod 
8  high  to  tbe  spring  of  the  arch. 

MaoaziKB,  ArtHUry,  in  «  siege,  is  mado  about  26  or  3D 
yards  behind  tbe  battery,  towards  the  parallels,  and  at  least  t 
feet  under  ground. 

Magazine, is  also  a  term  applied  to  a  periodical  publicatioo; 
as,  the  Imperial  Magaiint.  the  Philosophical  Mvgtxine,  tie. 
The  number  of  those  monthly  publications  is  very  great,  and 
tbe  knowledge  they  diffuse  is  proportionate  to  their  numbers. 

MAGELLANIC  Clouds,  llie  name  given  to  three  perma- 
nent whitish  appearances,  resembling  the  milky  way,  near  tbe 
south  pole,  being  distant  from  it  about  11  degrees. 

MAGI,  or  Magiam,  an  ancient  religious  sect  in  Persia,  and 
other  eastoru  countries,  who  maintained,  that  there  were  tw* 
principles,  tbe  one  tbe  cause  of  all  good,  lbs  other  the  cause  of 
all  evil  i  and,  abominating  the  adoration  of  images,  worshipped 
God  only  by  tire,  which  they  looked  upon  ss  the  brightest  and 
most  glorious  symbol  of  Oromeades,  or  the  Good  God;  as  dark- 
ness is  the  truest  symbol  of  Arimanius,  or  the  Evil  God.  This 
roligfon  waa  reformed  by  Zoroaster.  The  sect  still  sabslsts  in 
Persia,  under  tbe  denomination  of  Gaun. 

MAGIC,  originally  signified  only  tbe  knowledge  of  the  mnre 
sublime  parts  of  philosophy  ;  but  as  tbe  magi  likewise  profese- 
ed  astrology,  divination,  and  sorcery,  the  term  magi  beaamo 
odious,  being  used  to  signify  an  unlawful,  diabolical  kind  of 
science,  acquired  by  ibc  assistance  of  tbe  devil  and  departed 
souls.  Natural  magic  is  only  the  application  of  natural  philo- 
sophy to  the  production  of  surprising  but  yet  natural  effects. 

Magic  Square,  is  a  square  divided  Into 
cells,  in  which  the  natural  numbers  from  l  to 
the  proposed  square  are  so  posited,  that  the 
sum  of  each  row,  whether  taken  horizontally, 
vertically,  or  diagonally,  is  equal  to  a  certain 
given  number ;  thus,  in  the  annexed  figure, 
which  contains  9  cells,  tbe  sum  of  the  numbers 
in  each  row  is  equal  to  16. 
Dc  Lahire  gives  the  following  rule  for  filling  up  the  cells  iu 
any  square  consisting  of  an  odd  number  of  units,  tit. 

Place  the  least  term  1, 
in  tbe  cell  fan  mediately 
under  the  middle  or  cen- 
tral one,  and  the  rest  of 
the  terms,  in  their  natural 
order,  in  a  descending 
diagonal  direction,  till 
they  run  off  cither  at  the 
bottom  or  on  the  side. 
When  the  number  runs 
off  at  the  bottom,  carrr 
it  to  the  uppermost  cell 
which  is  not  occupied,  of 
the  same  column  that  it 
«ould  have  fallen  in  be- 
low, aud  then  proceed, 
descending  diagonally  again  as  far  as  you  can,  or  till  ibo  num- 
bers cither  run  off  at  the  bottom  or  side,  or  are  interrupted  by 
coming  at  a  cell  already  tilled.  When  any  number  runs  off  at 
the  right  hand  side,  then  bring  It  to  the  farthest  cell  on  the  left 
hand  of  the  same  row  or  line  it  would  have  fallen  in  towards 
the  right  hP.nd  ;  and  when  Hie  progress  diagonally  is  inter- 
rupted, by  meeting  with  a  cell  nlrcady  occupied  by  some  other 
number,  then  descend  diagonally  to  the  left  from  this  cell  till 
nn  empty  one  is  met  with,  where  enter ;  and  thence  proceed  as 
before.  This  tulc.  with  reference  to  the  above  square,  will  be 
readily  understood  by  the  Ingenious  reader  without  further 

Mack  Sqvnrt  nfSnuarei.is  an  extension  given  to  the  magic 
square,  by  Dr.  Franklin.  Here  a  great  square  of  -XtO  little 
squares,  in  which  all  tbe  numbers  from  1  to  10" or  256.  are 
placed  in  18  columns,  which,  taken  either  hori ton  tally  or  ver- 
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ticall),  |/0»m, m  atteraJ  curious  yt'j^eriiti  vv.thw-j.  Tt  ut 
obJigtd  to  omit  detailing,  fox  tijt  itirufiu'.;:*;*!  ui  Esnc?  hl- 
portaut  fiiktUrr. 

Maok  (Utile  if  Circles  *  it  an  iine-m^va.  of  !»•.  Jnait-iu»  a 
founded  on  the  ha  me  priu'JpJes  ax»d  pvh^tif.xic  *>iiki:fc"  irr-iuts- 

li'.B  to  the  111 b JZ 1C  tIJUfeXt  'J  h'^kJt*.  b}   tt*  fc.fcELt   fctllU"        7"au 

ronfti>U  o!  « iftiil  concentric  u  *'.»*:*  fcx*.  «-i£l:  n»:u_  ^l  ae  cu- 
cu  inferences  of  which  a!*  list  iia'.i:rai  buu.l<±r?  1*jil  .1 at  ""L  urt 
so  ported,  that  iht  turn  of  liit  tt'ju.i^f  j.  fri*:!  •jiirtiuiiTWr.;*. 
together  with  the  ceritsaJ  irjiLiK-r  ii.  _t  »-l*.  t.  v.  !ttti .  uul  zut 
ij  u  u j  bcr *  i  o  t ac h  r adi  u  O  ?*'-  •  u  r  I  lj:  t  v  a ;  t  : i*t  i. t-ir.ml  muni#sT 
also  is  equal  to  300.  b*:ii€t$  lirt  s-M't.  :^*:fct  cr»-i*:f  preaej* 
several  other  curious  proi/tr-ei.  T!*t  ;•;-*.  ^:»n  u:  u**  uunii*t-~i 
in  cadi  radius  i*  at  \jk  c«.  :.«-^  1:1.::*;  v  i  -jit  i>u'Pii'L  hud> 
bfr,  and  proceeding  tbeL.*.e  :^»  a:  ill  :.n  Lv:.-rt-  uuhjl  .j.  *'▼*.- j 
12,  and  common  lo  eacl  jtaJ.* 

let  rid.   2d  rtd.    *d  ras.   4.:.  r*:,    £u.  rw.     Wi  t?il.  ~1i  -*d.  Mi  •«. 
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Here  the  successive  lorir-.t  Iliitt  w  1~  ?*';i-rs»ei::  ui*  «ij.rL 
circumferences,  and  tit  itrL'ji^  i-iits  iitt  zwLL.  im  mjli  _i 
each  being  300. 

MAGNA  CHARTA.  1L*  creLt  ixLncr   :_r  dit  :7:i*r:i«    :f 
Eo^Iaud,  arid  tit   la*:s   *f  '„vr   lt*s  tii  ;-r?*i'tTr£-     I"  t« 
first  obtain  fid   hj  i:#e  ttrvi.?,  s*:»:i  ii  Lt^«:.  u-yn.  Vfj-  7;.i.T 
and  »^  ratified  by  iar:vus  r.lK^.t*.'.  l.'jx1 

MAG  V  ESI  A.  TLii  is  £  ftsJ'T  :'  u.li»* -i."  5  w:":i  £:«n.i*rs- 
herjd»  all  the  cottl»ir.-^iioL?  c^f  tLtr^*. ^  t  v.ll  i.i:"ls  "^"i*'i 
freed  from  extra&eou»  &av*n,  utriitili  .«  a  j'iwit-7  ill- 
•tance  of  a  limpid  wbr.e  co':  -r. 

Eptom  Saftt.  or  Sufphcr*.  -/  M  t ',  * l?:  * ,  » ^^j."i-.s  ;-r  ^.trii'  *»  i 
in  conjunction  with  so'p'.Jr.":  tt.*!      I:  :*   il:.  iil:  Z:::-ii 
salts  have  been  fo*j&d  in  t*;?  .%ij*  ai*f  it  Swlirt-'ti-i  ri:*:»  i 
powdery  form.  ar.d  feoaetfr:**!  tT*i  ii  zli!W*.  :."  l  «:a  t  ;: 
incrustation  on  itone*  aid  nxx*.     Tvt'  i"t.  !:.*-*»*t*-.  *:>.It 
found  dis-o!\ed  in  mU.tr*.  wa:*r«.  u>^  -  wr>. ;"i-;    -  "'vji  i: 
Epsom  in  Surrey  arid  .Se-'i  !iz  I-  &.i>nt*.   Ti*._-  v.r-»  «*  ■..  :•: 
and  unpleasant/   S  j  II:t!e  art  -i*i  a.r*i>^  ■  y  tiy%\\:*  -.-  u^ 
air.  that  the  Abb4  Haiii  kept  i-vl*   *.i  i;r.  ?:.•  •.*.;•*  v.i  i  11 
years  without  any  sen*;b!e  tl'jtr i\-jz-'  TVi>   iW.i   %,-*   v  : 
used  in  medicine,  and  are  !Vi**.'v.*i  ^r-a*. '.'*.": •*:*  '".'i.     -.* 
waters  of  Kpsom  and  SzW.Az.  Ks!  .v.  .'e  ?•*  -.  v*-.*.  j  i  -.  *    i 
greater   abundance   from    sea   vsivr.    T*.*    .v.i:*..«n    •.;    • 
shops  in  prepared  by  di?«o!tirsz  Ep«v.   i*V»   : :   wiv    -? 
adding  to  the  volution  ba!f  their  »*;*'  ".*  ;*.-t''-      T*:i  :  ■.    - 
stance  that  sinks  to  the  bottom  iimnm.**:*     *■*  •■  '.  -»i.  -•; 
with  a  sufficient  quantity  of  water  ar.d  *:•  *<    ■        ■   •  i--^ir- 
ancc  of  a  light,  soft,  and  white  pv*-!er. '/  .     ";.*:***.»"*    '  'Jii*- 
nesia  is  used  in  mediciue,  boiri  in  a  \  \i.-r  *.  •*>•>  \.-A  -m^z* 
calcined  or  burnt.     It  is  aKo  ernp:o\ed  i:-  ^ov.e  '-.*-.*...:*;  j:> 
cesses;  and  is  in  consider»b!e  *rt\\\*\\  i«j  «^.e  rr^-.,fi -*.-..-*  \\ 
enamel   and   porcelain.     If  nutrid   wai*:    Le  ai;;»aVid  »::'-,  a 
•mall  quantity  of  magnesia,  it  will  lose  a  iv.»:dtrV.!e  w£.%* 
of  its  bad  taste  and  smell. 

MAO  NET,  Loadstone,  a  ferruginous  «tor.e.  whi'.!i  ii  »a- 
clowed  with  the  property  of  attracting  iron,  of  pointing  itte!f  ia 
a  certain  direction,  and  of  commuufcatir.^  the  same  property 
to  iron  or  steel  bars.     See  Marinlr's  Commas'. 

77ie  /'«//•!  «/  a  Magnet,  are  those  points  which  seem  to 
possess  the  greatest  power,  or  in  which  all  the  virtue  app*ran 
to  be  concentrated.  The  Magnetical  Mtridian,  is  a  vertical 
circle  in  the  heavens,  which  intersects  the  horizon  in  the  points 
to  wliic-h  the  magnetic  needle  when  at  rest  directs  itself.  The 
Axin  of  a  Magnet,  is  a  right  line  which  passes  from  one  pole  to 
nnother.  The  Equator  of  a  Magnet,  is  a  line  perpendicular  to 
the  ;ikis,  nnd  exactly  between  the  poles. 

The  distinguishing  and  characteristic  properties  of  «  magnet  \ 
are  as  follows:—  1.  Its  attractive  and  repulsive  power.    9.  Ii»  1 


g« -£?:;>'--  j-nr.^      L    "_•  :irx  rr  gi»  aim xl  id  i  ;K»art  astove  or 

l^riT-W     ..  t    HI'-^uZ.       -a     1  J      1K»¥  -T    bJ    CiiZiamiItllALiO{  IU   OWO 

J  u~tmn*Tii  *■  ma-  l&*m-^. — Tysffi  srs  EHmeroBs.  Wit  tome  oC 
•us  (TUKifflh.  iri  b»  iitlw-Tf  — .  A  m-rrr*!.  wi«n  ireely  sup- 
iiiinsL  15  l  ixr-^tL  tr  :i  i  i^nr  r^f^a.  h.  wiucr,  milJ  place 
ii*u£  «ii  a  Li'-su:iL  zn:az.7  roiimnn^  wisi  tlie  poles  of 
iitt  cbriL  1.  Ti^^  nu^runL  nf  ua  rnuLf  m  sh*v  ike  frame  is 
lL  ^o.'^  ui  nit  v  *-*£.  air  ji  ui«  Mine  pact  ti  di&V rest  times. 
U  A  ii&a;!i?  2ji-:  iLnrx^iaeaL  scf^ar  ru^ry  baianoed.  witt,  if 
iait=z«*L  1;-  l  n^iirur:  >  t-  ii  caBtmnmrvi*  Uiii  property  10  it, 
ia-*  ^i  t- .^t-  :i»-iinx   Dtsrrx»rL  bu  «e  g»  ti^Msmixie*  dipping 

ta2.^rf.^T«l4.7    l^i.-V     ;ut    Ml  Titlli  f.     XiiUfc        4-  Tbe   CeBUet  of 

h-u;iL  lc  l  lunit :  lt  ui  ssbku  oi^suia  irnL  its  txiresai  lies, 
i.M  2i*f  -iv  j»;  i.:2ri::  ;riix.  zTiuL  Ur=«  4»crc»  i*  reciprocally  ai 
iitt  v^iL'ii  :•:  iiit  i^4sua2£*  :-  "C~Mas  a  macm-iM1  needle  is 
:■: :  '<i;  •■'  -^  u~:ir^.  Lxit  n"  drm*m~  zns.  i»*rrt  with  waieli  it 
vi»:.-  •'-  t^-l^i  i:.l:  ;«i^.:i:h  *ransf  as  lit*  avt  of  ibe  aagle 
j:.  ::.::;.  :;  -~-  iii.L-L.  d.-*irii^L  sou.  •!;»:  is  vloch  it  is 
i:kL.  ~l.  :'.  1l  f  £T7  illtti^:  ix*^rt  ac*  r«  ;  t*£mm.  <»f  viiich  ibe 
:<»r.  :«^i-.«  L:r.!fi-r.:.  u-:  :cit±r  *itLurwi.-z>  u>d  if  iW  mag- 
2i:i  i»f  l.  *jt».-t  -i.".:  i.i ;  hcb  if*r  f»:  ;ii«*tt..  u»?  rwc*  p&lcs  will 
lit  i.'uui  -il  *  La  :rr-  Tin  z«i"ec  :»:  l  n-trrif-:  may  be  found 
i;  ti:»r  tij>  l  >fr    !:••  sjfiin  irttsdit  :*£T  ^i.  k>-  w  i*re  the  poles 

TiiL?   ii  i^.  '.     '  it-f   i-  •-<--«■!■  ••  iLivri>t.    S  imijeatei  the 

m-rJi.  s-Ti:  5  ~jla  *:»l "j   t.«^:    rr  ipf  Tttrn*:      i»  Ti«e  fallowing 

ait'j»<>:  t-?:.  '.in  ?,.:lli:z.  :■■"  :':^  :»:rt^s.  liil  ■":  :  cirsriipn  of  the 

n::»:>ii    n.!>r:rt>:  rffi.'1  l  i.«.**i.Lr  :«t:  k  .l?  suM»e.  s»av  be 


!,-*•« 


i:«:»j 


•  *  *i  i  *■% 


r.:  uit  f-u  i>*  on  e«  try  side, 
:::•!  :c  n; ; "  i..  :^?  :c  i  s»i^^-:  :•*"  ▼  l  -*  yiz*i?  .  *jtf*s<  »mall  par- 
z-'Sz-i  ▼  J"  ^-e  L^rrif-i  ":;":■;  ifTiT-i  r«."  -*w  5i:«ik.  ai>d  be  so 
•  ? :  ■  ■-*■£  t*  ::  si':-?  w  :■■!  ■  -L-j-t  i>:«f  ii  -mi;*!.  c«f  xLe  magnetic 
;  lt*.  -,1-s  :r  f  t  :  --  :  lt-    Ti  l-..  i^  i  2  u»r  n^icie  of  cacb  pole, 


s*^. 

-!^^ 


*  -" 


.:  i:;-fiM   :-  r:  t.»i-"t  *-^-Lri::z.  ::Tui*die  s»desi:pro- 

:■;    Lii   ^:-r;   r::^:.  ^.  «.:  lass  tke  carve- 


** 


•  .  *  j 


;"  -.  -  r.::  -!::;:.  w^.i  a  «^i..  «r  e£<T^  if  lie  uWe 
"  -  -  -  l"  ■■  T  i:  r?  "rj":  Tr--fi"r«  1  ;**■  re a^f  kiHiak&.  so  as  to 
iik..*  Li  '  ::*i  _: :.  t .  - u;r« i»t  :l*  uz i>:»r  0;  u« Sbaxset  will 
f.:  ".     * . "  -"*:.:  :  j  di*j<*c  $-zz^<r.t  Ui53<  p&rucaes  vkaci  lit 

7.  T:.  ■  ?*  ; :  '*?.  ii  d-f  irtr.:  pans  «  lis  rVjCe.  ire  c_Tireotly 
i-*.-»-*4  *--*--*  a  p-ci-i  sic*r  ii*  b:::*"*-  >  Ti««f  poties, 
* '.  *-  -  j  i  e  *  - " '  iry  :  j  ti:i  o:h  ;  r.  1  *  *p  a  c*.ii^ "  y  i;w  aris  lie  saag- 
r. * :" i  %  ::r i :  J :  2.  aid  s as^ ei*: :  z  0:  i r : i.  «*.  I:  :w*  zbaA*:s  be 
!--.*.-*-.*?.  -..-*  *»:::  11  rs  cr  c:-f:r=.  :i*i":  :r-  0>f  «*i»er.  asciiber 
cf  ti.j,ri»  xc-!d  do  Lj  tie  cirJ; ;  a&i  &:~:rr  iiisy  i>ave  *»  coo- 
fvTT.t'i  r.r  t2rr.ed  iies«!if«.  i".f}  I  it*  a  i£C3»try  »c  ap» 
proa*-:,  or  ■-.Is  each  o*J*er  :  J-; ::"  j"ar«  :s  a  r:*Kran 


\':.+j  r* ;-***  ea'.!i  o:L*r<  1-X  Ifan.ij^f:  be  res  Tmwgfc  ike 
tt.i,  t:.»  f^fnez.:s  or  pans  cf  iLs  s.:js;,wxori  hezart  were 
jo.r.t'J,  wi}j  r.ow  r?j:el  each  cJi*r.  •!■  I:  the  iluv:  Ve  cat 
pfrp<&d;?Qidr  to  i'.i  axis,  the  :«o  pCiLii-  wi^ri 
lonjoioH,  win  become  contrary  p;!*5  .  022  ia  lirf 
in  tbe  olber  tegmeot.  12.  Iron  rectiies  i:r=M  fr^sm  u« 
n»;t  by  a^ication  to  it,  or  bar*!y  froa  aa  a^-rbau  tovarlt 
it.  ffe'Xfgfc  it  #5o  not  touch  it :  and  the  iraa  rfceit-«  ii*  nrtae 
vzri'/fi*';,  *'.'.',T*\\n%  to  the  parts  of  xbe  FU*e  u  i*  au<3c  to 
too'.b,  Or  ^ien  approach  to.  13.  I:  as  oKooc  |Ofe«  c»f  :^a«  be 
any  wat  applied  to  the  *tone.  it  recriiss  ^r»f  xt/«k  i:  «aly 
Ien7thw>> «.     MA  needle  touched  by  a  w*snce  w£:  an  its 
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end  the  same  way,  towards  the  pole*  of  the  world,  as  the  nine- 
net  itself  do**.  16.  Neither  the  magnet,  nor  needles  touched 
by  it,  conform  their  poles  exactly  to  those  of  the  world,  but 
have  usually  some  variation  from  tbem;  and  this  variation  is 
different  in  different  places,  and  at  divers  times  in  the  same 
places.  16  A  magnet  will  take  up  much  more  iron,  when 
armed  or  capped,  than  it  can  alone.  17.  A  strong  magnet  at 
the  least  distance  from  a  smaller  or  a  weaker,  cannot  draw  to 
it  a  piece  of  iron  adhering  actually  to  such  a  smaller  or  weaker 
stone  ;  bat  if  it  touch  it,  it  can  draw  it  from  the  other :  but  a 
weaker  magnet,  or  even  a  small  piece  of  iron,  can  draw  away 
or  separate  a  piece  of  iron,  contiguous  to  a  larger  or  stronger 
magnet.  16.  In  north  latitudes  the  south  pole  of  a  magnet  will 
raise  op  more  iron  than  its  north  pole.  10-  A  plate  of  iron 
only,  but  no  other  body  interposed,  can  impede  the  operation 
•f  the  magnet,  either  as  to  its  attractive  or  directive  quality. 

SO.  The  power  or  virtue  of  a  magnet  may  he  impaired  by 
tying  long  in  a  wrong  position,  as  also  by  rust,  net,  &c.  and 
amy  be  quite  destroyed  by  Are,  lightning.  See.  21.  A  wire 
being  touched  from  end  to  end  with  one  pole  of  a  magnet,  the 
end  at  which  yea  begin  will  always  turn  contrary  to  the  pole 
that  towebed  it ;  and  if  it  be  again  touched  the  same  way  with 
loe  other  pole  of  (he  magnet.it  will  then  be  turned  the  contrary 
way.  22.  If  a  piece  of  wire  be  toached  in  the  middle  with 
only  the  pole  of  the  magnet,  without  moving  it  backwards  or 
forwards,  in  that  place  nil]  bs  the  polo  of  the  wire,  and  the 
two  ends  wilt  be  the  other  pole.  23.  If  a  magnet  be  heated 
red-hot,  and  again  cooled,  cither  with  its  south  pale  towards 
the  north,  in  a  horizontal  position,  or  with  its  sonth  pole  down- 
wards In  a  perpendicular  position,  its  poles  will  be  changed. 
24.  Hard  iron  tools  well  tempered,  when  heated  by  a  brisk 
attrition,  as  tiling,  turning,  &c.  will  attract  thin  filings,  or  chips 
of  iron,  steel,  be.  and  bence  we  observe  that  files,  pouches, 
•Ogres,  etc.  hare  a  small  degree  of  magnetic  virtue. 

2&  The  iron  bars  of  windows,  &c.  which  have  stood  a  long 
time  in  on  erect  position,  grow  permanently  magnclical;  the 
lower  ends  of  such  bars  heing  the  north  pole,  and  the  upper 
end  the  south  pole.  2D.  Tongs  and  fircfurks,  by  being  often 
heated,  and  set  to  cool  again,  in  a  posture  nearly  creet,  have 
gained  this  magnetic  property.  Sometimes  iron  bars,  by  long 
standing  in  a  perpendicular  position,  have  acquired  the  mag- 
netic virtue  in  a  surprising  degree.  A  bar  about  ten  feel  long 
and  three  inches  thick,  supporting  the  summer  beam  of  a  room, 
was  able  to  turn  the  needle  at  eight  or  ten  feet  distance,  and 
eiceeded  a  loadstone  of  three  pounds  and  a  half  weight ;  from 
the  middle  point  upwards  It  was  a  north  pole,  and  down- 
wards a  south  pole. 

27.  A  needle  well  touched,  it  is  known,  will,  point  nearly 
north  and  sonth  ;  but  if  it  have  one  contrary  touch  of  the  same 
■lone,  it  will  be  deprived  of  its  faculty,  and  by  another  such 
touch  It  will  have  its  poles  interchanged. 

2tt.  A  magnet  acts  with  equal  force  in  vacuo  as  in  the  open 
air.  The  smallest  magnets  have  usually  the  greatest  power 
ia  proportion  to  their  bulk.  A  large  magnet  will  seldom  take 
wp above  three  or  four  limes  its  own  weight,  while  a  small  one 
will  often  take  up  more  than  ten  limes  its  weight.  A  magnet 
worn  by  Sir  Isaac  Newton  in  a  ring,  and  which  weighed  only 
3  grains,  would  take  up  740 grain?,  or  almost  230  times  its  own 
weight.  A  magnetic  bar  made  by  Mr.  Canton,  weighing 
10  or.  12 dwts.  took  up  more  than  7!)  ounces ;  and  a  flat  semi- 
circular steel  magnet  weighing  1  oz.  13dwta.  took  up  an  iron 
wedge  of  9(1  ounces. 

Arwrii  Magnet,  denotes  one  that  is  capped,  cased,  or  set  on 
iron  or  steel,  to  make  it  lake  up  a  greater  weight,  nnd  also 
■mre  readily  to  distinguish  its  poles.    The  magnet  in  this  case 
is  mounted  with  two  pieces  of  iron, 
which  are  called  the  armature.    The 
•gore  represents  an  armed  magnet, 
where  A  B  is  the  loadstone ;   C  D, 
C  D,  are  the  armature,  or  the  two 


■oft  iro 


■  of  which.  D,  D.  the  iron  weight 
H  i*  to  be  applied.  The  dots  E,  L,  it, 
tV.  represent  the  brass  box,  with 
s  rlns;  at  E,  by  which  the  armed 
nagnet  may  be  suspended. 
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Artificial  Magnet,  is  a  bar  of  iron  or  steel  Impregnated  with 
the  magnetic  (laid,  and  possessing  all  the  properties  Of  the  mag- 
net itself,  and  commonly  in  a  much  higher  degree.  There  are 
various  methods  of  communicating  the  power  of  a  magnet  to 
bars  of  iron  and  steel,  wnereby  these  last  become  themselves 
magnets,  and  capable  of  again  transmitting  their  power  to 
others,  nnd  so  on.  There  are  also  several  ways  of  making 
artificial  magnets  without  the  assistance  of  any  magnet  what- 
ever. Procure  a  dozen  bars,  six  of  soft  steel  and  six  of  hard; 
the  former  to  be  each  three  inches  long,  1  of  an  inch  broad, 
and  the  20th  of  an  inch  thick,  with  two  piece*  of  iron,  each  half 
the  length  of  one  of  the  bars,  but  of  the  same  breadth  and 
thickness,  and  the  six  hard  bars  to  be  each  5J  inches  long, 
\  an  Inch  broad,  and  Aths  of  an  inch  thick,  with  two  pieces  of 
iron  half  the  length,  but  the  whole  breadth  and  thickness,  of 
one  of  the  hard  bars;  and  let  all  The  bars  be  marked  witb  a  line 
quite  ruund  them  at  one  end.  Then  take  up  an  iron  poker 
and  tongs,  or  two  bars  of  iron,  the  larger  they  are  and  the 
longer  they  have  been  used,  the  better ;  aad  fixing  the  poker 
upright  between  the  knees,  hold  to  it  near  the  top,  one  of  the 
soft  bars,  having  its  marked  end  downwards,  by  a  piece  of  sew- 
ing silk,  which  most  be  pulled  tight  by  the  left  hand,  that  tbe 
bar  may  not  slide  ;  then  grasping  the  tongs  with  the  right  band 
a  little  below  the  middle,  and  holding  them  nearly  in  a  vertical 
position,  let  the  bar  be  stroked  by  the  lower  end  from  the  bot- 
tom to  the  top,  about  ten  times  on  each  side,  which  will  give  it 
a  magnetic  power  sufficient  to  lift  a  small  key  at  the  marked 
end,  which  cod,  if  the  bar  were  suspended  ou  a  point,  would 
torn  towards  the  north,  and  Is  therefore  called  the  north  pole ; 
and  the  unmarked  end  is  for  the  same  reason  called  the  south 
pole:  four  of  tbe  soft  bars  being  impregnated  afiir  this  man- 
ner, lay  two  of  tbem  parallel  to  each  other,  at  one-lourth  of  an 
inch  distance,  between  the  two  pieces  of  iron  holding  them,  a 
north  and  south  pole  against  each  piece  of  iron ;  then  take  two 
of  the  four  bars  already  made  magnctlcal,  and  place  tbem 
together  so  as  to  make  a  double  bar  in  thickness,  the  north 
pole  of  one  even  with  tbe  south  pole  of  the  other;  and  the 
remaining  two  being  pot  to  these,  one  on  each  side,  so  as  to 
have  two  north  and  two  south  poles  together,  separate  the 
north  from  the  south  poles  at  one  end  by  a  large  pin,  nnd  place 
them  perpendicularly  with  that  end  downwards  on  the  middle 
of  one  of  the  parallel  bars,  two  north  poles  towards  its  south 
end,  and  the  two  south  pules  towards  Its  north  end;  slide  them 
three  or  four  times  backward  and  forward  the  whole  length  of 
the  bar;  then  removing  them  from  the  middle  of  this  bar,  place 
them  on  tbe  middle  of  the  other  bar,  as  before  directed,  and  go 
over  that  in  the  same  manner;  then  turn  both  the  bars  the 
other  side  upwards,  and  repeat  the  former  operation ;  this  being 
done,  take  the  two  from  between  the  pieces  uf  iron,  and  placing 
the  two  outermost  of  the  touching  bars  in  their  stead,  let  Um 
other  two  be  (he  outermost  of  the  four  to  touch  these  with;  and 
this  process  being  repeated  till  each  pair  of  bars  have  been 
touched  three  or  four  times  over,  will  give  them  a  con- 
siderable magnetic  power.  Put  the  half  dozen  together  after 
the  manner  of  the  four,  and  touch  them  with  two  pair  of  the 
hard  bars  placed  between  their  irons,  at  the  distance  of  about 
half  an  inch  from  each  other ;  then  lay  the  soft  bars  aside,  and 
with  the  four  hard  ones  let  the  other  twn  be  impregnated, 
holding  tbe  touching  bars  apart  at  the  lower  end  near  two- 
tenths  of  an  inch ;  to  which  distance  let  them  be  separated 
after  they  are  set  on  the  parallel  liar,  and  brought  together 
again  before  they  arc  taken  off:  this  being  observed,  proceed 
according  to  the  method  described  abnic,  till  each  pair  has 
been  touched  two  or  three  times  over ;  but  as  this  vertical  way 
of  touching  a  bar  will  not  give  it  quite  so  much  of  the  magnetic- 
virtue  as  it  will  receive,  let  each  pair  be  uow  touched  once  or 
twice  over,  in  their  parallel  position,  between  the  irons,  with 
two  of  the  bars  held  horizontally,  or  nearly  so.  by  drawing  at 
the  same  time  the  north  cud  of  one  fium  the  middle  over  the 
south  end,  and  the  south  of  the  other  from  the  middle  over  the 
north  end  of  a  parallel  bar ;  then  bringing  them  to  the  middle 
again  without  touching  the  parallel  bar,  give  three  or  four  of 
these  horizontal  strokes  to  each  side.  The  horizontal  touch, 
alter  the  vertical,  will  make  the  bars  aa  strong  as  they  pos- 
sibly can  be  made,  as  appears  by  their  nut  receiving  any  addi- 
tional strength,  when  the  vertical  touch  is  given  by  a  great 
7P 
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Bomber  of  hats,  mud  the  horizontal  bj  those,  of  a  superior 
ma*  netic  power. 

This  whole  process  may  be  gone  through  in  about  half  an 
hour  ;  and  each  of  the  large  bars,  If  well  hardened,  may  be 
■Bide  to  lift  twenty -eight  Troy  ounces,  and  sometimes  more. 
And  when  these  bars  are  tlioi  Impregnated,  they  will  give  to  a 
bard  bar  of  the  same  size  its  full  virtue  in  less  than  ten  minutes.; 
and  therefore  wilt  answer  all  the  purposes  of  magnetism,  in 
navigation  and  experimental  philosophy,  much  belter  than  the 
loadstone,  which  has  not  a  power  sufficient  to  impregnate  hard 
bard*.  The  half  dozen  being  put  Into  a  case  in  suoh  a  man- 
ner as  that  no  two  poles  of  the  same  name  may  be  together, 
and  their  irons  with  them  as  one  bar,  they  will  retain  the  vim 
toes  they  received ;  but  if  their  power  should,  by  making 
experiments,  he  ever  so  far  Impaired,  it  may  be  restored  with- 
out any  foreign  assistance  in  a  few  minutes.  And  if  perchance 
a  much  larger  set  of  bars  should  be  required,  these  will  com- 
municate to  them  a  sufficient  power  to  proced  with  ;  and  they 
may  in  a  short  lime,  by  the  same  methud,  be  brought  to  their 

full  strength —  Harlow,  1'hU.  Trail. 

To  illostratc  the  mngncttcal  inclination  or  dip  of  the  needle, 
take  n  globular  magnet,  or,  which  is  more  easily  procured,  an 
oblong  one,  like  S.  N.  in  the  figure  ;  the  extremity  N,  of  which 
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is  the  north  pole;  the  other  extremity,  S,  is  the  south  pole, 
and  A  is  the  middle  or  equator ;  place  it  horizontally  upon  a 
table  C  I),  then  lake  another  small  oblong  magnet,  hi,  pic.  a 
bit  of  steel  wire,  or  a  small  sewing  needle  magnetized,  and 
suspend  it  by  means  of  a  dno  thread  lied  to  its  middle,  so  as  to 
remain  in  an  horizontal  position  when  not  disturbed  by  the 
vicinity  of  iron,  or  other  magnet.  Now,  if  the  same  small 
magnet  being  held  by  the  upper  part  of  the  thread,  be  brought 
just  over  the  middle  of  the  large  magnet  within  two  or  three 
Inches  of  it,  the  former  will  turn  Its  south  pole  l,  towards  the 
north  pole  N  of  the  large  magnet,  and  its  north  pole  n  towards 
the  south  pole  S  of  the  targe  one.  It  will  be  further  observed, 
that  the  small  magnet,  while  kept  just  over  the  middle  of  Hid 
large  one,  will  remain  pai  allcl  to  it ;  for  since  the  poles  or  the 
small  magnet  are  equally  distant  from  the  contrary  poles  of  the 
large  magnet,  they  are  equally  attracted.  But  if  the  small 
magnet  be  moved  n  little  nearer  to  one  end  than  to  the  other 
of  the  large  magnet,  then  one  of  its  poles,  rts.  that  which  is 
nearest  to  the  contrary  pole  of  the  large  im«  net,  will  be  iartinnl 
(foirnuar.fr,  and  of  course  the  other  pole  will  be  etei-atnt  above 
the  horizon.  It  is  evident  that  this  Inclination  will  Increase 
according  as  the  small  magnet  b  placed  near  to  one  of  the 

Eolcs  of  the  large  one,  because  the  attraction  of  the  nearest  will 
ave  more  power  upon  it,  Jf  the  small  magnet  be  brought 
just  opposite  to  one  of  the  poles  of  the  large  magnet,  it  will 
turn  the  contrary  pole  towards  it,  nnd  will  plaee  itself  In  the 
same  straight  line  with  the  axis  of  the  large  magnet. 

This  simple  experiment  will  enable  the  reader  to  comprehend 
easily  the  phenomena  of  the  magnetic  inclination,  or  of  the 
dipping  needle  upon  the  surface  of  the  oarth ;  for  it  Is  only 
necessary  to  imagine,  that  the  earth  is  a  large  magnet,  (as  it  in 
fact  appears  to  be,)  nnd  that  any  magnet,  or  magnetic  needle 
commouly  used,  is  the  small  magnet  employed  In  the  fore- 
going experiment  The  direction  of  the  dipping  needle  in  any- 
place is  called  the  sMoaette  tint. 
The    best    shape   of   a 

magnetic  needle  is  repre-  -■»——— ana— p  wi— im  ■ 

sen  ted  in  these  t«o  figures,  ^ 

the  first   of  which  shews  ._     .    ._,j.._. nT. 

the  upper    aide,  and  the  B-ii  i  „wfsJi- «ay^n-. .-  Basnatgtsn 

second    shews    a    lateral 

view  of  il>e  needle,  which 

is  made  of  steel,  having  a  pretty  large  hole  in  the  middle,  to 

which  a  conical  niece  of  agate  Is  adapted  by  means  of  a  brass 


piece  O,  into  which  the  agate  is  fixed.  The  apex  of  this  hollow 
cap  rests  upon  the  point  of -a  pin  F,  which  is  fixed  in  the  centra 
of  the  box,  and  upon  which  the  needle,  heiog  property  balanced, 
turns  very  nimbly.  For  common  purposes,  these  needfeshave 
a  conical  perforation  made  ( a  the  steel  itself,  or  in  a  piece  ©f 
brass,  which  is  fastened  In  the  middle  of  the  needle- 

The  dipping  needle,  though  of  late  ranch  improved,  is  bow- 
ever  still  far  from  perfection.  The  general  mode  of  construct- 
ing it  is,  to  pass  an  axis  quite  through-  the  needle,  to  let  the 
extremities  of  this  axis,  like  those  of  the  beam  of  A  balance, 
rest  upon  its  supports,  so  that  the  needle  may  more  itself  ver- 
tically round,  and,  when  situated  in  the  magnetic  meridian,  it 
may  place  itself  in  Ihc  magnetic  line.  The  drfreet  of  inr&naiin* 
are  shewn  upon  a  divided  circle,  in  the  oentre  of  whiob  the 
needle  is  suspended.  This  figure  repre- 
sents a  dipping  needle  nf  the  simplest 
construction : — A  B  is  the  needle,  the  axis 
of  which  FE  rests  upon  the  middle  nf 
two  lateral  bars  C  D,  CD,  which  are 
marie  to  the  frame  that  contains  the 
divided  circle  A  I  UK  This  machine  is 
fixed  on  a  stand  O,  but  when  Died  at  sea 
it  is  suspended  by  a  ring  H,  so  as  to  hang 
perpendicularly.  When  the  instrument 
iiimmimiii  ii         is  furnished  with  a  stand,  a  spirit  level  O 

is  generally  annexed  to  it,  and  the  stand 
has  three  . screws,  by  Hhich  the  instrument  is  situated,  so  that 
the  centre  of  the  needle,  and  the  division  of  90  on  the  lower 
part  of  the  divided  circle,  may  be  exactly  in  the  same  time 
perpendicular  to  the  horizon. 

An   Arrawit  of  the  'Experiment!  "f  Prtrr  Bartow,  of  the  Rnual 

Military  Academn,  on  the  Maynttitw  indured  or  exhibited  is 

Iron  and  otker  liietnh  by  rotation- 

Availing  himself  of  one  of  the  turning  lathes,  in  the  royal 
arsenal,  an  attempt  was  made  by  this  gentleman  to  ascer- 
tain whether,  by  giving  to  an  iron  body  a  rapid  rotation, 
any_  change  could  be  distinguished  in  its  magnetic-  state 
during  the  motion,  or  after  it  had  subsided;  accordingly, 
a  small  howitzer  shell  was  attached  to  a  lathe,  admitting 
of  a  rapid  motion,  and  n  small  compass  being  placed  very 
near  to  It,  it  was  perccircd  at  once  that  the  needle  was  con- 
siderably deflected,  but  it  returned  to  its  original  direction 
as  soon  as  the  motion  ceased.  A  thirteeo-inch  shell  was 
then  fixed  to  the  mandrel  of  one  of  the  large  lathes  worked  by 
the  steam  engine,  and  the  effect  obtained  was  of  course  propor- 
tionally greater.  In  Tact,  with  this  shell,  the  direction  of  the 
needle  was,  in  many  cases,  reversed  by  the  motion  of  the  for- 
mer; but  there  were  other  points  in  which  no  motion  could  be 
observed. 

Moreover,  in  several  instances  the  deviation  nf  the  nee- 
dle was  made  in  a  contrary  way  to  what  it  was  in  others, 
varying  in  quantity  as  stated  above,  from  zero  to  180°,  accord- 
ing to  the  situation  of  the  needle  ;  the  distance  and  the  rate  o. 
motion  being  the  same.  In  all  cases,  by  reversing  the  motion 
of  the  Shell,  the  deviation  was  reversed  also ;  so  that  if  with  the 
shell  tnrning  one  way,  the  needle  deviated  to  the  esst,  it  devia- 
ted to  the  west  when  the  shell  was  turned  in  an  opposite  direc- 
tion ;  nnd  in  all  cases  during  the  rotation  of  the  shell,  the  nee- 
dle preserved  its  deviating  direction  remarkably  ateady,  via. 
without  any  kind  of  oscillation  or  tremor ;  but  the  moment  the 
motion  censed.  It  returned  to  its  original  and  true  hearing.  Tho 
effect  produced  was  therefore  temporary,  and  depended  entire- 
ly on  the  velocity  of  rotation. 

These  were  all  the  deductions  of  any  importance  drawn 
from  the  first  scries  of  experiments  ;  and  as  the  steam-engines 
were  not  set  to  work  again  for  some  time,  no  farther  nbser- 
valions  were  made,  till  Mr.  Barlow,  finding  himself  embar- 
rassed with  the  iron  work  of  the  lathes  and  other  machines,  had 
an  apparatus  constructed,  which  he  erected  on  his  own  pre- 
mises, and  by  means  of  which  he  at  length  succeeded  in 
deducing  the  taws  which  regulate  and  determine  (he  direction 
of  the  needle  in  all  cases,  and  in  all  situations.  The  results 
have  been  presented  to  the  Royal  Society,  and  the  fol- 
lowing concise  account  of  them  may  be  acceptable  to  our 
readers:— 
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TLis  apparatus  co«J 
•uli  of  a  frame,  a  a,' 
resembling  that  on 
which  (be  cylinder  of 
as  electrical  machine  li 
bung  ;  the  ball  B  (ap- 
plying the  place  of  the 
cylinder,  the  diameter 
of  the  hail  or  shell  a  as 
eight  inches,  and  its 
weighlaboul  M\b.  A 
Strong  table  ccrc.6x.cd 
with  its  feet  into  the 
ground,  tlit  floor  of  the 
10091  being  cat  away 
■o  ttt  to  prevent  any 
ibaking  or  the  floor  or 
wnlls.  Th«  diameter 
uC  the  larger  wheel  D 
was  |0  inches;  of  the 
■nailer  £,tbrae  inches; 
and  the  handle  P  might  be  turned  with  case  twice  In  a  second , 
which  aave  abool  TM  revolutions  per  minute  to  the  shell.  A 
Hand  (>,  made  heavy  by  being  loaded  with  sand,  had  a  small 
platform  H  attached  ;  it  might  be  brought  up  close  to  the  shell, 
■nd  the  suspended  compass  II,  lurronnded  by  a  glass  tube  K, 
placed  near  the  same,  at  any  azimuth,  and  on  eilher  side. 
Moreover,  there  were  several  holes  in  the  table,  which  enabled 
the  experimenter  to  screw  down  the  frame  Itself  in  any  azi- 
muth, by  means  of  the  fly  nuts  I  I.  The  ball  could  only  revolve 
with  its  axis  horizontal,  but  it  could  be  made  to  revolve  direct 
or  reverse  at  pleasure.  The  platform  might  be  depressed  or 
raised  to  any  height,  and  the  needle  thus  placed  over  or  under 
any  proposed  point  of  the  shell. 

Things  being  thus  prepared,  the  platform  was  first  placed  in 
the  horizontal  plane  or  the  ball's  axis,  and  the  needle  placed 
jfDccesiively  at  every  point  all  round.  And  it  appeared  thai 
whatever  might  be  Hie  azimuth  of  the  needle,  (provided  it  was 
neutralised  by  the  magnet,  L,  from  the  directive  power  of  the 
earth,)  on  turning  the  ball,  the  north  end  or  the  needle  approach- 
rit  toward!  it  when  the  motion  was  towards  tin-  needle,  but 
Tfttitid  when  the  motion  wai/rom  the  needle.  That  is.  when  the 
upper  part  of  the  shell,  by  the  revolution,  descended  towards 
the  needle,  the  north  end  of  the  needle  approached  toward*  the 
ltd];  bat  when  the  ball  revolved  in  an  opposite  direction, then 
the  south  end  of  the  needle  approached,  or  the  north  end 
receded. 

When  the  needle  was  carried  round  the  shell  in  a  vertical 
circle,  ascending  10°  each  time,  the  following  results  were  ob- 
served, (the  needle  being  in  every  case  neutralized,  and  placed 
piratic]  to  the  axis  of  rotation,)  viz.  from  the  horizon  to  an 
altitude  of  about  51°,  the  needle  placed  itself  perpendicularly 
to  the  axis  of  the  north  end,  passing  the  contrary  way  to  that  in 
which  the  motion  of  the  shell  was  made ;  from  51°  to  00°,  or  to 
the  zenith  of  the  ball :  tbe  needle  also  placed  itself  perpendicu- 
larly to  the  axis,  but  in  a  reversed  position  to  what  it  took  up 
before,  via.  the  north  end  passed  in  the  direction  of  motion  in 
the  shell.  It  did  the  same  on  the  other  side  of  the  vertical,  to 
a  like  point  or  altitude  of  aboot  54°  ;  but  from  that  point  to  the 
horizon  it  arranged  itself  as  at  first.  Below  the  horizon  it  also 
preserved  the  same  direction  till  it  amounted  again  to51°;  it  then 
taanged  its  direction,  as  when  above  the  horizon.  There  were, 
therefore,  four  points  of  change  in  the  direction  of  the  needle, 
(tbe  motion  of  the  ball  remaining  the  tame,)  viz-  at  51°  above 
and  below  the  horizon  of  the  ball,  on  each  side  ofthc  zenith 
and  radius.  It  will  or  course  be  understood,  that  by  reversing 
tbe  motion  of  tbe  ball,  tbe  needle  also  changed  its  direction, 
tot  iho  points  of  change  remained  the  same ;  and  that  tbe 
cfcet  was  independent  of  the  direction  of  the  axis  of  motion, 
>iz.  whether  tbe  axis  was  east  and  west,  north  and  south,  or  in 
airy  other  azimuth  ;  but  it  required  a  certain  velocity,  not  less 
Ifiio  BOO  revolution!  per  minute,  to  produce  the  full  effect.  It 
it  obvious,  therefore,  that  the  mere  rotation  of  an  iron  shell  im- 
presses apon  it,  during  the  motion  of  the  same,  n  temporary 
magnetie  effect,  and  that  tbis  effect  ceases  the  moment  tbe 
■otivn  is  discontinued. 
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The  above  experiments  were  begun  in  December,  1694 ;  and 
it  was  not  till  April  1826,  that  Mr.  IJarlow  learned  that  M. 
Arago  had  been  making  similar  experiments  in  Franoe,  on  cop- 
per and  other  metals,  without  being  aware  of  their  actual  date. 
They  were  not  known  In  England  till  Gay  Luisac'a  visit  ta 
London  at  the  time  above  stated.  We  are  not  aware  of  the 
precise  nature  of  these  experiments,  and  shall,  therefore,  only 
endeavour  to  describe  those  which  Mr.  Maish  assisted  Mr.  Har- 
low in  making,  and  which  he  founded  00  the  description  he  had 
received.  They  may,  therefore,  be  considered  as  tbe  experi- 
ments of  M.  Arago,  repeated  and  varied  as  different  oircutu* 
stances  occurred,  to  suggest  new  ideas.  The  account  he  had  of 
M.  Arago's  experiments,  was,  that  by  placing  a  copper  plate 
upon  a  vertical  spindle,  the  plate  being  horizontal,  and  then 
placing  just  above  it  a  light  compass  needle,  but  independent 
of  course  of  the  plate,  or  causing  the  spindle  and  plate  to  re- 
volve, the  needle  was  considerably  deflected,  and  more  and 
more  as  the  velocity  was  increased,  so  that  when  the  plate  was 
put  into  rapid  rotation,  the  needle  also  began  after  a  few  vibra- 
tions to  revolve,  and  at  length  with  considerable  velocity. 

1.  In  order  to  repeat  this  experiment,  says  Mr.  Maias,  I  con. 
nected  the  wheel  of  my  turning  laths  with  a  vertical  spindle, 
which  I  could  make  revolve  forty-five  limes  per  second  ;  and 
on  this  I  placed  a  thin  copperplate,  about  six  inches  diameter, 
and  over  this  a  needle  about  five  inches  long  shut  up  io  a  close 
box,  about  one  inch  or  rather  less  above  the  plate.  When 
putting  the  lathe  in  motion,  I  found  it  to  deflect  the  needle 
about  five  points,  the  deflection  being  always  in  the  same  direc- 
tion as  the  motion  of  the  plate,  hut  wc  could  not  cause  it  to  re- 
volve. The  needle  was  therefore  partly  neutralized  by  a  bar 
magnet,  aud  the  experiment  repeated.  We  then  very  soon  ob- 
tained a  considerable  rotatory  motion  in  the  needle;  and  by 
using  a  larger  and  heavier  plate,  the  same  was  produced  after- 
wards without  neutralizing  the  needle, 

2.  Another  experiment,  which  was  mentioned  as  one  of  M. 
Arago's,  and  which  I  repealed,  was  by  interposing  a  plalo  of 
iron  between  tbe  copper  plate  and  the  needle.  In  tbis  nave  no 
effect  could  be  produced  on  the  needle  by  the  rotation  of  the 
copper  plate,  the  iron  clearly  intercepting  the  notion. 

3.  I  now  tried  a  zinc  plalo  instead  of  a  copper  plate,  and  the 
effect  was  nearly  tno  same  as  before,  but  a  little  leas. 

4.  An  iron  plate  was  now  substituted,  and  tho  effect  wns  con- 
siderably greater  than  with  the  ooppcr-platr. 

5.  The  copper  plate  was  again  replaced,  and  a  brass  needle 
placed  in  the  box.  Some  motion  wns  ohiuineil,  but  it  was 
very  equivocal,  so  that  f  cannot  venture  to  say  that  it  was  cer- 
tainly due  to  the  rotation. 

G,  A  heavy  horse-shoe  magnet  wns  now  suspended  hy  a  linn 
from  the  ceiling,  and  it  was  pat  in  rotation  by  the  revolution  of 
the  copper  plate— a  paper  screen  having  been  tirsi  interposed 
1  between  them. 

7.  Oue  copper  plate  was  suspended  over  another .  hnt  no  mo- 
tion was  obtained,  and  the  same  took  place  when  the  copper 
plate  was  suspended  over  an  iron  one. 

8.  A  bar  magnet  rather  shorter  than  the  diameter  of  the  cop- 
per plate  was  fixed  boritontnlly  to  the  upright  spindle,  anil 
being  made  to  revolve,  the  plate  very  sonn  acquired  rotation. 

!  A  paper  screen  was  in  ibis,  as  in  tbe  preceding  experiments, 
interposed  between  the  plate  and  magnet, 

V.  The  plate  was  now  applied  immediately  to  the  axis  of  the 
la  tbe,  so  as  to  cause  it  to  revolve  vertically,  and  the  needle 
placed  near  to  it,  but  no  motion  look  place,  till,  by  nearly  neu- 
tralizing the  needle,  and  bringing  cither  of  its  poles  directly  to 
the  plate,  it  then  always  deviated  in  the  direction  ofthc  motion 
of  the  plale,  whichever  pole  ofthc  needle  was  directed  In  the 
former;  the  needle  of  course, therefore, deviated  different  ways, 
(all  other  things  being  the  same,)  when  it  was  above  or  below 
the  axis,  but  in  the  direct  horizontal  line  of  tbe  axis  no  motion 
in  the  needle  took  place. 

10.  The  above  are  the  principal  experiments  that  I  assisted 
in  making  by  revolving  the  plate,  but  thrsc  hating  suggested  to 
Mr.  Uarlow  that  all  the  results  obtained  might  he  explained  hy 
supposing  that  there  existed  a  slight  magnetic  power  in  copper, 
and  in  the  various  metals,  which  had  a  tendency  to  draw  the 
needle  after  the  plate,  or  the  latter  after  the  former,  he  endea- 
voured to  exhibit  this  by  direct  experiment,  independent  of 
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«*•   **'•*•    *;.|    (»■/•»■».;.   *n    I*o*  •*.  Imh        Iiwx  ] 

■U/  ;»|fM  :**«*  WtkMt  t»*MKvtiR  "ift  ►WVJtj  'X  «t*r-*  -r  :»   f 
**-'i  »>fW  ii'ji    ■„!   ujt*a*  <j(  tint  w*»m  Uf.-^i*.   V.    Fro-  ' 
!**«-.;  <>'nuuA,  iA  * .:y*»-  *ia-*.  u*  it*  •**»  IW).  •«•«**•:  *4  is 
•\:>w.**'*-.\itn   M.«n    r»  *•*#'-.*!.«   *>•/*•«■•  <••  ***5i  v*J*t>    Wi  tic 
*w,M  {v-uf*  . '-^  av.afvAM*  e*{rertato*.'«. 

tk*.  r*i •*''■*  bWUrMt.  tw :M*aM|  «M«  lu>  Tirt  in*t<r«ti'/9  4f 
!,»■  »*'.  iiLinftiMu,  mm  Iam «v.m(mv)  if  Vi.  MrffM  ti 
•  n-.\,:iV4m-  sari  nmmmimu  U4  be  •*■  'r.  ■#*,•>«  d-4  m  «*il- 
tuifhtir  *«■»,  win-.*  •>  »>iu»<  «*«>*•.«••;.  wrttfww,  a-jf 

/J,»>.,*tl  '/(  tlMum%n.  V**  «.'■  tk,»  »'»»J  l*»<Vr*  "astta  aid 
'.1.1/  tf.iit  »  I*,  '*  Mil  *  |*M  "I  *•*;,  k*.  *M  «MU«4  tl  *»1  i'rfl 
»,»   aMttc  lf.it  'rt  i>/.V.*»»i«'i'.  »t^WWH»ll. 

r4l*tr*<<«'>  l.*tw.-r»  «'•«.■. t'«  *4  tW'f  •SMWVWl'H  r'ryprr  *.t!'!!- 
*>m,  (."tiHf  «  mmtwiu  \»#tnm  ,  imtji  ■>«  *Im«i  »  in>>.»«  ia 

■l«.(ll>l,  IKI'I  It"    '.«*«  VbK    •»*    iMuilCM  >1tUMl«t,    idTWl    !*••« 

■•fiiwut   ■'.-/!.•*    <  fliwlftt  »*I  *»»,  HiOVvnt  •  bi/I'MQ,  IMVlatCfJ 

k,il,...),,.nt«liMlJi,/«i  do.  •My%*t  ■  t-i  eimprwH  fn.nn 

Oh*.  v.«f     J.»J  '    '.I    lh*  tflll^MMM,  'rt*  IHi[<fM(b»r  •  iBUll  rup. 

tb*  *>■■»•  i.i  wi  4*'»»«':t'ii^  <Im  lib«  (rvM  d.f.  viy\w.r  part; 
I'M  II*  ywifw  -4  V-twMf  IM  n,it'H»  "jovr*i'M»  »«.iri»»ry 
Im  ».•*■  II.*.  •Mi*""*'*""  7U  </aiteit»»  I1>*;nitr|vi-i  are 
,U»*J.*'I  Ia  ■  ■!-'.  M*4  I*  »  fcK'.t  «4  w.'M  lUrnoinf  a  itanrf; 
I..  —,;  fKif-'H*,  hmi  *t  •i.it.lt  Ua*  •  mi™  I, j-  *hK-h  it  «;»n  be 
(,-*-!  >«  >Mf  *..*clll  •*VI|»4. 

'»»*>  .^..*«.  Im  ffAmUn  IK».  il.B^iKih '.I  Idr  m*iriiHk 
«*f4Im  i*  (-(,/.* -.i./l  |m  A«  I  Iff*  wire  \>nitr.fA\nf  Ifim  tin: 
■llm    ■tUfiNM*  «*   It-    MrW*»)i  liHMf    \A*i-*A  ifl   the.   li/ntlt,  Mnd 

ii,<  Mh>,  i(H|j.'<4  in  «.•  i..|,  A  ■■>«M  i'.  lb'  w/r*- r.afiltiif 
.1,.,,..  ii,.  „...i.  '.  n  .,,.:- «.-  I*.t  ■',  II,.  ••«>,  nwlnli'iKlj* 
«»'  *■»  |/1*— •  IH  Hi  *•*;,  ft.  •IM>Mr.i«4  ttllhltrr  iHi-f  ilailinS 
rtnl'iW  II,*  *•<<»--  H*  ikriwIKtM  mi  !',»..  1»  Ihr,  rati.  T).f! 
Mar.  -I I  a  wl  I  It  mh-U  IM<  *.*|,M)M*)'rl  *»•  ^>t\;i<„i-A  w«<  n|;)i| 
lrii.lwt  !'.»<  1-1/  mi  I*.  b  *.(ti ,  mnt  Hrarl*  a  i'M>n#r  .rf  mi,  ,,lf  I, 
ilili-V,  mill  II  •■*  4--(i-*i»'l  rr'HH  iJih  |iUr>»  if  ihi  ri,jfnctl(i 
ni-il'liaft  In  mm  awft'  'if  f'M*.  »*<  •»  7<>  •)•  W*»,  Hpm i linijlellur; 
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t'ia  t&e  comtannn*- 
^fm  an*  =aie  ty  canBectiojr 
lif  e'k  ewl  of  the  baling 
v-.^Aecapi  ■  and  i.aatf  tfae 
r?rp^"  iurbj^j  with  the 
c-^y.f  ."  i=d  at,  the  wires  </  and 
■  Krr»a  to  reioWe  *er*  ra- 
p!f!*r  lonnd  tar  pole*  of  (he 
trjisf".  ia  r-'Kfrary  dirtctuni. 
Tiii  »a*  mad>  verr  compi- 
e*or:»  bj  ibe  pfth  biTli  fixed 
to  The  vires. 

The  adTaatajre  ofemplor- 
irs  hr^e  taagaets  in  prefe- 
rence to  *m>U  ones.  En  i  r  jiIu- 
ciac;  eleetru-na^aetie  ptiroo- 
mrm,  i»  well  known.  Maftj 
experimenu  are  nsnallv  made,  for  ifte  purpose  of  ascerlaioiug 
whether  anv  definite  proportion  between  the  {r>lTanic  and 
m^snttir  fnrcet  is>ssential  to  the  production  or  the  great eit 
eftYct  -.  and  it  hai  been  fonad,  thai  the  {alraatc  force  might  be 
>  any  decree,  provided  the  magnetic  power 

'     **•>•   A- has  M  to  Uio  nsc  «rf 

batteries. 


■i  sbij.1 


redoced  almost  (i 

it    inffiVientlj   |reat-  " 

powerful  magnet',  and  small  fralra 

ISarlon's  plate  for  nentralizin;  the  i 
In  piodoring  a  deviation  in  the  romp; 

wrrinh  diseoverj  the  board  of  longitude  gave  ilii«  gentlfoian 
CV)0: — The  centre  of  a  small  circuit'  iron  pUie  i>  pWcd  on 
(hi)  line  of  the  attraclion  of  tbc  ship  .   and  at  a   propel 

•Ilatannn  behind  and  below  the  pdot  of  tbc  eooiptsj  nccillc, 
the  (Hxltianof  this  line  hatinjr  been  usee rtai net  previuuslj  to 
the  ship's  leaving  port,  an  operation  which  win  be   iin-nt!jr 
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facilitated  by  a  table  for  this  purpose  prepared  by  Mr.  Barlow. 
Wtien  this  is  done,  the  needle  will  remain  active  and  vigorons 
in  the  polar  regions,  and  will  direct  itself  in  the  true  magnetic 
meridian,  in  whatever  part  of  the  world  the  ship  is  placed. 
This  effect  of  the  invention  has  been  experimentally  established 
between  the  61°  of  south  latitude  and  the  81°  of  north  latitude, 
by  the  accurate  observations  of  Lieutenant  Foster,  and  by 
other  naval  officers.  There  aro  few  scientific  inventions  of 
modern  limes  more  useful  in  practice  than  this. 

Seoresby's  Sew  Experiments  on  Magnetism*  are  as  follows : — 
Bars  of  steel  could  be  rendered  highly  magnetic  by  hammering 
them  in  a  vertical  position,  with  the  lower  end  resting  upon  a 
poker  or  rod  of  iron.  This  process,  however,  he  has  greatly 
improved  by  hammering  the  steel  bars  between  two  bars  of 
iron:  the  steel  bars  were  the  eighth  part  of  an  inch  in  diame- 
ter. When  only  one  bar  of  iron  was  used,  a  steel  wire  six 
inches  long  lifted  a  nail  weighing  186  grains;  but  when  two 
bar*  of  iron  were  used,  the  wire  lifted  326  grains.  When  the 
new  process  was  employed  with  an  iron  bar  eight  feet  long,  a 
steel  wire  six  inches  long  lifted  GOi)  grains,  or  four  times  its 
own  weight.  The  theory  of  the  process  is,  that  percussion  on 
magnetizable  substances  in  mutual  contact  inclines  them  to  an 
equality  of  condition,  in  the  same  manner  as  all  bodies  of 
d iire rent  temperatures  tend  to  assume  the  same  temperature 
when  in  contact  The  two  great  iron  bars  being  made  magne- 
lical  by  position,  the  interposed  bar  of  steel  will  therefore, 
when  thrown  into  a  state  of  vibration  by  percussion,  receive  a 
portion  of  their  magnetism.  In  like  manner  a  maguot,  when 
struck  in  the  air  with  a  piece  of  flint,  or  upon  a  body  of  inferior 
magnetic  quality,  will  have  its  magnetism  diminished 

MAGNETISM,  Animal,  a  pretended  mode  of  curing  all  kinds 
of  disease  by  means  of  a  sympathetic  affection  between  the 
sick  person  and  the  operator-  Towards  the  conclusion  of  the 
l£th  centary,  this  scientific  nostrum  made  a  considerable  noise 
in  England,  but  soon  Cell  into  dispute.  On  the  continent  its 
life  was  a  little  more  protracted,  but  in  most  places  contempt 
arrested  its  progress,  and  oblivion  became  its  gravo.  Iu 
Germany  some  few  persons  still  affect  to  treat  it  with  venera- 
tion, bat  its  credit  is  irrecoverably  lost,  its  boasted  effects 
having  been  clearly  traced  to  excited  imagination. 

MAGNIFYING,  is  used  to  denote  the  apparent  enlarge  ment 
of  an  object  by  means  of  a  convex  lens,  or  some  other  optical 
instrument,  particularly  the  microscope.  See  Lens,  Micro- 
scope, Telescope,  &c. 

Magnifying  Glass,  is  a  popular  term  for  any  convex  glass 
or  lens  which  has  the  property  of  magnifying. 

MAGNITUDE,  is  used  to  denote  the  extension  of  any 
thins;*  whether  it  be  in  one  direction,  as  a  line ;  in  two  direc- 
tions, as  a  surface ;  or  in  three  directions,  which  constitute  a 
body  or  solid. 

Geometrical  Magnitudes,  may  be  conceived  to  be  generated 
by  motion,  as  a  line  by  the  motion  of  a  point,  a  surface  by  the 
motion  of  a  line,  and  a  solid  by  the  motion  of  a  surface. 

Apparent  Magnitude  of  a  body,  is  that  which  is  measured 
hy  the  angle  which  that  body  subtends  at  the  eye  ;  at  least,  this 
i«  what  is  always  to  be  understood  by  this  expression  in  the 
Hence  of  optics,  though  in  reality  the  apparent  magnitude 
depends  not  only  on  the  visual  angle,  but  also  upon  the  sup- 
posed distance  of  the  object  we  are  viewing.  The  mind  judges 
of  the  magnitude  of  distant  objects  on  two  principles,  viz-  with 
reference  to  the  optic  angle,  and  the  distance  of  the  object 
from  the  eye,  the  latter  arising  out  of  our  experience,  winch 
shews  that  distance  diminishes  that  angle;  and  therefore, 
•ithout  being  aware  of  the  deduction,  we  always  make  a  cer- 
tain compensation  agreeably  to  the  supposed  distance.  If  we 
see  a  man,  or  any  other  known  object,  at  a  distance,  it  conveys 
to  oor  mind  tbe  idea  of  a  certain  magnitude,  which  wc  attri- 
bute to  it  entirety  independent  of  the  angle  which  it  subtends ; 
hut  if  the  object  is  unknown,  then  both  the  distance  and  the 
angle  are  considered,  in  forming  an  idea  of  its  magnitude  :  it  is 
thus  that  we  sometimes  deceive  ourselves  with  regard  to  the 
size  of  an  object,  if  we  are  mistaken  as  to  its  distance;  thus,  a 
small  bird  on  the  branch  of  a  tree  may  appear  to  bo  a  larger 
bird  at  a  greater  distance,  or  the  contrary ;  thus  also  a  fly  im- 
perfectly seen  In  tbe  corner  of  window,  may  have  the  appear- 
ance of  a  crow  flying  in  the  open  air;  these  arc  optical  illusions 

ax 


which  commonly  happen,  and  which  most  persons  accustomed  to 
observation,  recollect  to  have  experienced  at  one  time  or  other. 
It  is  on  this  principle,  that  some  writers  have  accounted  for 
the  different  apparent  magnitudes  of  the  sun  and  moon,  and 
the  apparent  distance  of  two  or  more  known  stars,  when  seen 
near  the  horison,  and  when  they  have  a  greater  angle  of  eleva- 
tion. When  we  see  the  moon,  for  example,  at  a  considerable 
elevation,  there  being  no  intervening  objects  between  that 
luminary  and  the  eye,  wherewith  to  make  a  comparison  of  its 
distance,  we  intuitively  suppose  it  nearer  than  when  we  observe 
it  in  the  horison ;  because  there  are  then  numeious  objects, 
many  of  them  at  great  distances,  and  the  moon  being  evidently 
beyond  them  all,  we  thence  suppose  its  distance  greater  than 
in  the  former  case,  and  the  optic  angle  hcing  still  nearly  the 
same,  we  attribute  to  it  a  greater  magnitude  in  the  horison  than 
in  the  zenith,  because  wc  supposo  its  distance  then  to  be  the 
greatest:  hence  also  the  apparent  figure  of  the  heavens,  which 
instead  of  having  the  form  of  a  perfect  concave  hemisphere,  the 
eye  being  in  the  centre,  it  has  always  the  appearance  of  being 
considerably  flattened  in  the  upper  part,  or  being  a  segment 
considerably  less  than  a  hemisphere.  This  however  is  a  sub- 
ject that  has  much  engaged  the  attention  of  astronomers  and 
philosophers,  from  the  earliest  period  to  the  present  time ;  and 
various  hypotheses  have  been  advanced  to  account  for  it,  none 
of  which  are  perhaps  perfectly  satis  factor} . 

MAGNOLIA,  the  laurel-leaved  tulip  tree,  a  genus  of  plants 
belonging  to  the  polyandria  class.  The  (low  or  of  the  magnolia 
is  very  magnificent,  being  a  fine  white,  and  of  large  dimensions. 
This  tree  loves  a  southern  aspect,  and  requires  to  be  well 
matted  up  d urine:  the  severity  of  our  winter. 

MAHOGANY.  The  Swietania  Mahagom,  or  mahogany-tree, 
is  a  native  of  the  warmest  parts  of  America,  and  grows  also  in 
the  islands  of  Cuba,  Jamaica,  Hispaniola,  and  the  Bahama 
islands.  This  tree  grows  tall  and  straight,  rising  often  sixty 
feet  from  the  spur  to  the  limbs ;  and  is  about  four  feet  in  diame- 
ter. The  foliage  is  a  beautiful  deep  green,  and  the  appearance 
made  by  the  whole  tree  very  elegant.  The  flowers  are  of  a  red- 
dish or  saffron  colour,  and  the  fruit  of  an  oval  form,  about  the 
size  of  a  turkey's  egg.  Some  of  them  have  reached  to  a  sise 
exceeding  one  hundred  feet  in  height.  The  mahogany-tree 
thrives  in  most  soils,  but  varies  in  texture  and  grain  according 
to  tbe  nature  of  the  soil.  On  rocks  it  is  of  a  smaller  size,  but 
very  hard  and  weighty*  and  of  a  close  grain,  and  beautifully 
shaded ;  while  tbe  produce  of  the  low  and  richer  lands  is  more 
light  and  porous,  of  a  paler  oolour,  and  open  grain ;  and  that 
of  mixed  'soils  holds  a  medium  between  both.  This  wood  is 
generally  hard,  takes  a  fine  polish,  and  is  found  to  answer  bet- 
ter than  any  other  sort  in  all  kinds  of  cabinet  ware. 

MAHOMETANS,  believers  in  the  doctrines  and  divine  mis- 
sion of  Mahomet,  the  celebrated  warrior  an**  pseudo-prophet  of 
Arabia.  The  religion  of  Mahomet  is  divided  into  two  general 
parts,  faith  and  practice.  The  fundamental  article  of  the  Maho- 
metan creed  is  contained  in  this  one  confession :  There  it  but 
one  God,  and  Mahomet  is  his  prophet.  Under  these  two  proposi- 
tions are  comprehended  six  distinct  branches, viz.  belief  in  God, 
in  his  angels,  in  his  scriptures,  in  bis  prophets,  in  the  resurrec- 
tion and  judgment ;  or  in  God's  absolute  decrees,  or  predesti- 
nation. Tbey  reekon  five  points  relating  to  practice,  viz.  pray- 
er with  washings,  &c.  alms,  fasting,  pilgrimage  to  Mecca,  and 
circumcision.  Mahomet  admitted  the  divine  mission  of  both 
Moses  and  of  Jesus  Christ.  Mahoraetisin  is  a  borrowed  sys- 
tem, made  up  for  the  most  part  of  Judaism  and  Christianity; 
and,  if  it  be  considered  in  the  most  favourable  point  of  view, 
might  possibly  be  accounted  a  sort  of  Christian  heresy.  Acb- 
met  Bcnabdalla,  in  his  letter  to  Maurice  Prince  of  Orange, 
sa\s,  "  The  Lord  Jesus  Christ  is  held  by  us  (Mahometans)  to  be 
a  prophet,  and  the  messenger  of  God,  and  our  lady,  the  Virgin 
Mary  his  mother,. to  be  blessed  of  God,  holy,  who  brought  him 
forth,  and  concefved  him  miraculously  by  the  almighty  power 
of  God." 

MAIDEN,  in  ancient  English  customs,  an  instrument  for 
beheading  criminals.  It  was  in  form  of  a  painter's  easel,  about 
ten  feet  high;  at  four  feet  from  the  bottom  was  a  cross  bar,  on 
which  the  felon  laid  his  head,  which  was  kept  down  by  another 
placed  above.  In  the  inner  edges  of  the  frame  were  grooves: 
in  these  were  placed  a  sharp  axe,  with  a  vast  weight  of  lead 
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avjfliW-t  «  'lift  intt/nu  w.:ii  i  pex.  to  tiiat  peg  was  fast- 
•T^il  t  •-•«"!.  *  in:;i  vae  *.izA-\'>nii\QT  «:ii:.:.iitf.  Ue  axe  fell,  and 
!»?-■*- *.i  .,#•  .u»ad  ;V  »ax  :.iri  .^r.ily.  T.in  iik<»iriim*:at  i*  **«<!  to 
iw»  ■  v?en  ..irr  .'J'livs-t  ..i:.»  *v:or:ai*,il  »>•/  ue  Recent  Morton,  who 
iun.4**  vii  ^rr.:rJp).-!«  ^.tented  v;  .;.  Thu  apparatus  is  now 
ri  ^r.-§ i»M<4iikn  of  :iir*  locust*  )t  r.i»tr..4ti  Aat;.^a*/L&i.  iiat  there 
i  '•auvi  ••,  v»;»»r.,e  it  m\a  tLiVt'va  i*  -S^o^aari  prior  to  the  time 
*/  If.-.rViii  v,rn.n'.r  ..it-*  power,  for  i*\e%  *;irw.  in  the  arrr.oary  ax 
l.v».i,"> * a.  Me  tM.tteA  *itft  *:ntfi  air  iuii.-i  isorion  wu  executed 
ii  ::w»  •..!»••  *.t*  Q'ie*a  \f  vy.  a:\vr  toe  defeat  a&d  dea^h  of  his 
VIu»r  *.ut  -"-art  ".f  Hav.:«j.  *i  Oirrvcaws.  In.  France,  cnf&ifiais 
i«m  --*-:  y-.t,  v»  fiea-.1*  ay  Me  maiden  or  «aii.otine,  .unce  the 
ji*.r'   • >  r»  "•■*..  .4*..—  V  uittri.  a  ajso  rtte  aaase  of  a  xnacr.ioe  for 

*  iK-Vi  -i  r  ■  -  .*■  ^n   « ".  *i  »r  it  la.  r  * . 

M\l'ri}.\K.  \:  H»  4.  i«jrr..;>i  a  corporal  wound  or  hurt,  by 

*  v  *.i  %  n  %.i  .  ■.  m»-i  '«ie  aw  of  *nj  mec^aer. 

w"»  Ttf  .**  La».  a  wv..-»«  r.y  ir.-ch  a  p-^on  lose*  tl;e  nse  of 
*vr**  ;.ier.  >ir  -*-*:  ar.  j.*t  .la**  h*r-n  a  'le»>ace  to  him,  and  this 
-'>.«•.  i  '.*  -.-.;.  \i  Hi  w\  Z\  C Varies  il.,  wi:boot  benefit  of 
■  ^r y / .  "..w.  r ^.  ao  *ra «  -4  a  v  ai  vie  r  *oail  cor  n  p t  the  U ood .  o  r 
w? Mi-'-r.  5^ff^  '■•«  oi  Ur«rf*.  A*x. — Cutting  and  Maiming  is  also, 
V»  %  .-*j*.eit  ra-../?.  i"e>*r»7. 

W^f>.  *.".  ept'het  applied  to  whaxever  is  principal,  as 
'."r'fWS.  ':*  »:.»•.  ii  ir»fer^r  or  secondare  ;  thnst  (be  main  land 
,i  .  ;-'.4  .-.  *.-,i*r^^rt*jr*rtK>a  to  an  Ul ami,  and  the  main  mast, 
•V  ra^.  *.  v%>  :h%  rr<a»n  keef,  and  the  oiain  hatchway,  are  in 
.r.  i*.  r.v*r^*r  *:;j-.»&jr'.ijr.ed  froca  the  fore  aad  mizzeD  majti,  the 
'■•.^r. .-./*;  vale i,  tie  fai«^  keel,  aad  the  fore  aad  after  hatch- 

S\k.\  7<isiu,  a  lar^e  and  Jtronsr  tackle,  hooded  occasicnalW 
**h  ih*  .7»ain  pendant,  and  cAed  for  \arioas  purposes,  parlicu- 
f%/'7  in  ^-.nij;  t;*e  rr»ast,  bjf  tettio^  up  the  rig^in?,  Jta\s,  &c. 

VAP-PKJZK,  a  *rit  directed  to  the  sheriff,  coma  and  iny 
h.rrf  "/  ?*k»,  .varetieA  for  a  prisons r'*  appearance,  (when  the 
',T*.'.<^  n  bailable,  or  »hen  th^-  ca-jse  of  contmitmeot  is  not 
pf'p^-7  h«;iaMe  '-  below,4;  and  to  set  him  at  iaree.  These 
r,r*':»*  arr  Vrrrn^d  man*p'ri*fir*,  and  they  can  neither  impri- 
•*'<r«  r.'.r  tjrr^r.der  their  man,  a.i  *'  bail/'  so  called,  can,  but  are 
bar»'f  vjfr^':*  far  hi 4  appearance  at  the  day. 

M.irVTKHAN'CE.  in  Law.  nearly  the  same  as  Barretry, 
y*.iu%  an  offieioui  intermed'Hinx  in  a  sail  that  no  way  belongs 
to  or.*,  bj  maintai.piinz  or  aviating  either  party  with  money, 
v  ',%}>*:-*\\i<  to  prosecute  or  defend  it  This  is  an  offence 
•</>.iu\\  pob!.:r:  ju«rice  ;  though  a  man  may  with  impunity  main* 
u.:.  *L*  ww\  of  hit  relation,  kinsman,  servant,  or  poor  neigh- 
*•%'!?.  '/il  of  '.Sarity. 

M  \l~K,  f.r  fso:\'<  Cf,K\t  is  a  species  of  grain  raach  culti- 
'*>.*.fl  in  Ar;.*:ri<:a  an'j  otrier  corjriiries :  the  grains  are  yellow 
wf.io  rip':,  f.at'^hapnd,  like  pre»*':d  pease,  and  grow  in  a  sort 
of  kr.ot  ronnd  UjC  t'#p  of  tlie  pl^nt.  Theie  plants  are  sown  in 
Mftr'.h,  April,  or  Maj,  and  usoaHy  yif.Id  two  crops  a  year,  at 
iht  rate  of  from  1'/  to  i^i  ba^h^U  per  acre.  Maise  might,  with 
advantajre.  be  cjlti rated  io  Kfj^iand. 

M  \JRSTY   a  fitfe  sciven  to  kin**. 

MAKfV'/  f,  P,  arr.or.;  ^i*tiJ!^n,  ibe  rr*dacinz  spirits  to  a 
eerfain  «1&r<dard  of  <trr.r,g'.h.  ui'jsi:!'.  called  proof,  by  the  admix- 
t'jr';  of  mat*  r,  »hi';K  «boold  be  either  soft  and  clear  river  wa- 
ter, or  ipriog  w^tf-r  rendered  soft  by  distillation, 

M  A  Ii  \  r!M  1TK,  a  mineral,  the  %tr.*n  carbonate  of  copper,  found 
frr. '|fjently  '.rv it^iliz^d  in  lon^  Mender  needles;  colour  green, 
^p".ifjo  w-\-*\\;  about . TO.  There  are  two  varieties,  the  fibrous 
and  Mil  < 'rA\\i',u.\  ,  the  constituent  parts  arc,  copper  6b'0;  car- 
bo  si'.  ;ir.id  l^'i;  ox)^en  1^-*;  water  II ■."* 

MAL^f'f  \,  i/i  Medicine,  a  Iangui<ihin;  disorder,  incident  to 
pr'/nant  worfi'-n,  in  whirh  they  lon^  at  one  time  for  one  kind 
of  food,  at  auoih'  r  for  some  other  kiod  of  food,  which  they 
will  tat  wftb  exfraordinar>  greediness.  » 

M  \L\<'OlATEt  a  rnirieral  found  in  the  silver  mines  in  Swe- 
den and  Norway,     ft  m  obtain'-d  massive,  and  crystallized  in 

*  it  tilled  |irf«ffii.     H  peri  fir  gravity  :;.2.">.    Jt  consists  of  silica  53; 
Inn'   %\\  magnesia  \'l ;  alumina  H;  oxide  of  iron,  &c  4. 

M\LACri|>TKKy(;i:or:.Sv  in  Ichthyology,  an  appellation 
jr.lw-ri  to  rmfir-t  )i4\ing  the  rays  of  their  fins  bony  at  the  extre- 
ruitif-i,  but  not  pointed,  like  those  of  acanthoptcrygcous  fishes, 
or  thorn-hacks- 


MALAXES-.  ACaemtstry.  salts  formed  by  the  union  of  the 
sAaiic  arid  »iin  d  ji~er«nt  bajes-  The  oral ates  of  potash,  soda, 
ammonia,  loae.  ami  barytei,  asay  be  formed  by  dissolving  the stf 
i+sjklit*  in  miiiC  acid,  and  evaporating  the  solution* 

MALE*  aa:>i:ir  aa*Jo«:uu,  that  sex  of*  animals  which  has  the 
part  oi  fen«r  a 'ion  wilhoG".  ti&e  b-xly.  The  term  male  has  also 
been  appued  to  «e«er)i  i^an.inatc  things  :  intra  we  say  n  male- 
fio*«eT.  aau:e-«er-:«.  &... 

M  \LI*1  A«:i>.  is  kjr.il  ia  the  juices  of  a  great  many  fruits1, 
and  it  derives  in  atce  u<>m  its  h*-ic<  obtained  in  great  abtin- 
d^we  ir  jm  apples  ;  it  ls  composed  ot  oxygen,  hydrogen,  and 
carbon. 

MALICE,  in  £J.i:s  asd  Law.  a  design  formed  for  doing 
a.  .4*.h:-:i*  t  j  a^:*J:-ii  In  n.  jfder,  it  is  malice  that  constitutes 
the  rrinr:  t-r^ievi.  ia  an  iadiciment  for  murder,  malitia  prtp 
Osyttae*,  or  m*ai*  prey* mm. 

MALLEABLE,  a  f  roper ty  of  metals,  whereby  they  are  capa- 
\Ae  oi  h+ir.z  extended  ccdvr  the  hammer. 

MALLET,  a  wovdea  hammer,  used  by  artificers  who  work 
wi;h  a  chisel,  as  *<:uiptors,  masons,  and  stone-cutters,  whose 
mallets  are  commooiy  rocr.d  :  and  by  joiners,  carpenters,  &c. 
who  work  with  iquare-bc fried  mallets. 

MALT,  a  term  appcied  to  grain  which  bas  been  made  to  ger- 
minate artificially  to  a  certain  extent,  afrer  which  the  process 
is  stopped  by  the  application  oi  heat.     £rr  Kiln. 

T!ie  brizhtcess  of  malt  liquor  depends  much  on  the  accuracy 
wi:h  which  the  }east  produced  by  fermentation  is  separated; 
and  the  usual  method  of  etievtini:  this  is  the  following :-— The 
wort,  after  being  duly  boiled  with  the  proper  quantity  of  hops, 
is  transferred  into  coolers,  and  when  its  temperature  has  there- 
by been  sufficiently  lowered,  it  is  removed  to  a  large  vessel, 
called  the  gyle-tun.  either  open  or  fitted  with  a  moveable  cover. 
Here,  after  being  mixed  with  yeast,  it  undergoes  the  first  fer- 
mentation. The  half-fermented  liquor  is  then  put  into  barrels 
lying  on  their  sides,  with  the  bung-hole  uppermost,  out  of 
which  the  yeast  is  continually  discharging  itself*  till  the  fermen- 
tation has  ceased  or  nearly  so.  During  this  time  the  barrels 
are  examined  once,  twice,  or  often er  io  the  day,  and  are  filled 
up  with  fresh  liquor  iu  proportion  as  the  yeast  works  off,  so 
that  the  barrels  shall  be  always  full,  in  order  that  the  yeast,  as 
soon  as  it  rises  to  the  surface  of  the  liquor,  shall  How  off 
entirely. 

If  the  whole  of  the  fermentation  were  conducted  in  the  barrel 
in  which  the  beer  is  stored,  and  at  the  same  time  a  method 
was  adopted  for  the  escape  of  the  yeast  without  the  constant 
attention  aud  expense  of  tHiiug  up.  as  commonly  practised, 
wc  should  then  place  the  barrels  upright,  and  having  filled  them 
with  the  wort  previously  boiled  and  cooled,  and  mixed  with 
the  proper  quantity  of  yeast,  adapt  to  each  barrel  the  following 
apparatus: 


a 


It      ■=» 


■  /  / 


This  apparatus  consists  of  a  tub  cc,  about  the  size  of  a  peck 
measure,  with  a  wooden  cover  er,  and  bavins;  a  vortical  open 
pipe  of  pewter  6,  passing  through  the  bottom ;  this  pipe  rises 
nearly  to  the  top  of  the  tub,  and,  almost  as  soon  as  it  has  pass- 
ed through  the  bottom,  expands  into  a  broad  flat  margin,  in 
order  that  it  may  be  placed  securely  over  the  bung-hole  of  the 
barrel  a  a,  with  paper  packing  if  required.  Into  the  tub  is  put 
liquor  of  the  same  kind  as  that  with  which  the  barrel  is  filled, 
except  that  it  is  uot  previously  mixed  with  yeast;  the  quantity 
of  the  liquor  (about  one- twelfth)  L*  such  as  will  be  rather  more 
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than  sufficient  to  supply  the  loss  in  the  barrel  in  consequence 
•f  the  fermentation.  As  soon  as  this  process  begins,  the  yeast, 
riving  to  the  surface  of  the  liquor  in  the  barrel,  passes  through 
the  bung-hole  into  the  pewter-pipe,  and  flows  oat  of  the  upper 
end  of  it  into  the  tab,  the  lighter  particles  in  the  state  of  froth 
floating  on  the  surface  of  the  liquor,  and  the  heavier  ones  sub- 
si  ding  to  the  bottom.  The  vacuity  occasioned  by  the  separation 
of  the  yeast  is  continually  supplied  from  the  elear  liquor  In  the 
tab,  which  flows  in  through  the  lateral  hole  d,  in  the  vertioal  pipe. 

By  tlie  adoption  of  the  above  described  apparatus,  we  may 
save  about  one  and  a  half  per  cent,  in  quantity,  and  have  the 
quality  of  the  liquor  also  considerably  improved,  besides 
avoiding  the  use  of  the  gyle-tun,  and  the  expense  and  loss  of 
transferring  the  liquor  therefrom  to  the  barrels,  and  the  loss  of 
liquor  in  Ailing  up  according  to  the  usual  mode. 

Malt  Liquor,  Madame  Gerrais's  Improved  Brewing  Appara- 
tus.— Presuming  that  the  attention  of  tho  intelligent  part  of  the 
public  may  be  directed  to  the  subject  of  brewing,  by  tho  notice 
of  a  now  method  of  conducting  part  of  that  process,  which  ap- 
peared in  several  periodical  publications,  it  becomes  in  some 
measure  neeessary  to  elucidate  it.  This  cannot  be  effected  bet- 
ter than  by  Dr.  Birkbeck's  judicious  abridgment  of  the  pamphlet 
describing  Madame  Gervais's  improved  brewing  apparatus. 

**  I  shall  not  at  present,"  says  Dr.  Birkbeck,  "  advert  to  the 
conversion  of  barley  into  malt,  or  the  artificial  formation  of  sac- 
charine matter  by  incipient  vegetation,  but  shall  begin  with  the 
infusion  or  decoction ;  that  is  to  say,  with  the  fluid  obtained  by 
immersing  the  bruised  malt  in  hot  water,  or  by  exposing  it  to 
the  action  of  that  fluid  when  in  a  state  of  ebullition.    It  is  next 
the  object  of  the  brewer  to  convert  this  fluid,  holding  mucilagi- 
nous and  saccharine  matter  in  solution,  into  wine,  in  the  same 
manner  as  the  must,  or  expressed  iuico  of  the  grape,  is  rendered 
vinous.    The  curious  process  of  fermentation  is*  accordingly 
instituted,  by  adding  a  little  yeast  or  ferment,  by  elevating  the 
temperature,  and  by  slight  motion  with  free  exposure  to  the 
atmosphere.     But  before  the  fluid  to  be  fermented  is  supposed 
to  bo  complete,  so  contradictory  often  are  our  opinions  and 
practice,  the  hop  must  be  added,  that  particular  ingredient  by 
whieh  fermentation  is  to  be  arrested,  or  at  least  the  subsequent 
formation  of  acetous  acid  be  prevented.     And  although  one 
practical  brewer  has  shewn,  more  than  twenty  years  ago,  that 
much  of  the  virtue,  or,  chemically  speaking,  of  the  essential  oil, 
of  the  bop,  is  dissipated  by  heat,  and  I  have  pointed  out  to  se- 
veral persons  engaged  in  brewing,  the  inconsistency  of  adding 
the   bop  before  the  first  stage  of  fermentation  is  finished, 
yet  little  has  been  done  in  the  way  of  improvement  in  these 
respects.    To  discover  when  the  first  stage  of  fermentation, 
the  vinous,  is  complete,  much  attention  is  required :  of  the 
various  methods    proposed    for   determining  the  point,  not 
one  ran  be  pronounced  to  be  cither  sufficiently  accurate  or 
sufficiently  easy  of  application  ;  and  accordingly  it  docs  hap- 
pro,  both  in  making  beer  and  wine,  that  before  they  are  en- 
closed in  casks  or  bottles,  so  as  to  put  an  end  to  any  further 
change,  vinegar  has  begun  to  be  formed  ;  or  the  alcohol,  the  first 
product,  has  became  converted  into  acetic  acid,  the  second, 
and  the  article  been  rendered  unfit  for  the  end  first  intended. 
In  reference  to  this  difficulty,  the  new  method  of  managing  the 
fermentation  possesses  very  great  advantages.    Requiring  less 
heat  at  the  commencement,  and  liberating  less  caloric  in  its 
progress,  on  account  of  the  limited  supply  of  oxygen  gas,  or 
rather,  being  left  without  any  oxygen  excepting  *  hat  itself  con- 
tains, fermentation  will  go  on  more  slowly,  and  must  be  re- 
Mrirted  to  a  certain  point ;  so  that  it  will  become  exceedingly 
difficult  to  produce  any  acetic  acid.     Besides,  as  the  uhole  of 
the  carbonic  acid  gas  which  is  generated,  must  pass  through 
the  tube  proceeding  from  the  side  of  the  cone,  and  the  water, 
fear  inches  in  depth,  in  which  it  terminates,  the  cessation  of  the 
escape  of  nir  babbles,  which  will  be  easily  noticed,  will  mark 
oneqiri vocally  the  conclusion  of  the  fermentative  change.  Thus 
a  greater  quantity  of  alcohol  will  be  formed,  because,  without 
any  risk,  the  fermentation  may  be  permitted  to  become  com- 
plete, in  the  liquid  wherein  it  occurs.    Such  part  of  the  spirit 
tan,  as  aright  fly  off  during  the  progress  of  this  spontaneous  in- 
ternal change,  will  be  condensed  in  the  conical  cover,  kept  cool 
by  the  water  whieh  surrounds  it,  and  will  be  returned  through 
laa  small  pipe  to  the  fluid  below,  together  with  the  oily  particles 


from  the  hop,  evaporating  and  eondohsed  in  the  same  manner, 
provided  the  practice  should  still  be  continued,  of  introducing 
this  ingredient  before  the  fermentation  is  concluded.  It  will  at 
onee  appear  obvious  that  this  plan  is  equally  applicable  to  the 
manufacturing  of  wines,  and  has  indeed,  I  understand,  been 
employed  successfully  by  Messrs.  Bishops  and  Harrington, 
eminent  British  wine  makers  in  the  neighbourhood  of  Finsbury 
square.  It  will  be  not  less  obvious  likewise,  that  the  improve- 
ments now  described  arc  fitted  for  the  service  of  the  private 
brewer  and  wine  maker,  not  less  than  for  the  very  extensive 
manufactories,  because  to  small  vats,  backs,  or  fermenting  ves- 
sels, the  conical  cap,  (with  the  air-tight  condition  of  the  appa- 
ratus,) can  be  applied  most  eflectnally.  To  distillers,  this  ar- 
rangement may  become  peculiarly  serviceable,  as  it  mill  enable 
them  to  allow  fermentation  to  continue  in  the  wash,  as  it  is 
termed,  which  they  prepare,  without  any  dancer  of  its  becoming 
sour,  to  an  extent,  and  with  a  decree  of  perfection  ns  to  the 
quantity  of  alchohol  produced,  which  they  might  not  otherwise 
be  enabled  to  accomplish/' 

The  pamphlet  commences  with  the  following  appropriate 
and  judicious  remarks  on  the  subject  of  vinons  fermentation, 
and  proceeds  to  describe  the  patent  apparatus,  and  expatiate  on 
its  merits  with  candour  and  impartiality,  as  will  be  seen  by  the 
extracts  we  have  made,  for  the  purpose  of  communicating  to  the 
public,  a  clear  and  explicit  description  of  the  process. 

"  There  is  scarcely  a  single  production  of  the  earth,  which, 
when  appropriated  to  the  use  of  man,  is  not  so  modified  or 
changed  by  various  preparations,  as  to  possess  a  different  pro- 
perty from  that  it  contained  in  its  primitive  state.  Fruit  and 
grain  undergo  decomposition,  and  a  new  rccomuo«ition,  before  he 
uses  them  as  food;  and  until  he  applied  art  to  the  Juice  of  the 
grapes,  they  were  suffered  to  decay  on  the  vines — but  which  the 
ingenuity  of  man  converted  into  a  pleasant,  wholesome,  and 
lasting  beverage.  In  those  climates  where  the  only  substitutes 
for  wine  were  milk  or  water,  tho  inhabitants  arc  indebted  to 
his  invention  for  malt  liquor,  a  beverage,  which,  although  infe- 
rior to  wine,  is  not  destitute  of  some  of  those  qualities  that 
render  it  so  great  a  desideratum. 

"  The  phenomena  by  which  these  new  properties  arc  produ- 
ced, is  termed  the  vinous  fermentation ;  it  might,  perhaps  with 
more  propriety,  be  called  the  alcoholic  or  spirituous  fermenta- 
tion, since  it  is  a  process  by  means  of  which  all  saccharine  mat- 
ters, whether  they  proceed  from  grapes,  sugar-cane,  or  malt, 
are  decomposed,  and  recombinc  to  form  alcohol.  But  l»o\ve\cr 
wrong  this  denomination  may  be,  we  shall  make  use  of  it  in  the 
following  observations,  as  being  well  understood  by  all  classes. 
A  vinous  fermentation,  to  be  perfect,  requires  very  exact  propor- 
tions of  mucilage  and  saccharine  matter,  so  as  to  have  the  one  just 
sufficient  to  destroy  or  attenuate  the  other;  in  which  ease  the 
result  would  be,  if  the  operation  had  been  properly  conducted, 
a  mixture  of  alcohol  and  water,  differently  flavoured,  according 
to  the  materials  from  which  it  was  produced,  as  grapes,  pears, 
apples,  or  malt  and  hops  ;  but  such  accuracy  in  the  proportions 
cannot  be  expected  either  from  nature  working  at  large,  aud 
every  climate,  soil,  and  situation,  or  from  short-sighted  man 
acting  mechanically,  and  frequently  in  ignorance  of  what  he  is 
doing.  A  perfect  fermentation,  therefore,  has  been  considered 
an  object  almost  impossible  to  be  obtained ;  and  all  we  wish 
to  shew  is,  that  the  errors  of  the  mixture  may  be  corrected  j  au'd 
the  whole  process  improved,  by  good  management. 

44  The  common  practice,  until  a  few  years  back,  has  been  to 
ferment  in  open  vessels ;  and  though  it  was  a  circumstance 
well  known  among  chemists,  that  a  certain  portion  of  spirit 
and  flavour  escaped  in  the  form  of  vapour  during  the  process, 
yet  no  one  had  an  idea  that  the  condensatory  system  could  be 
applied;  as  it  appeared  impossible  to  effect  the  fermentation 
in  air-tight  vessels,  being  unable  to  surmount  the  great  difficul- 
ty which  existed  of  keeping  down  and  managing  that  enormous 
bulk  of  non-condcnsiblc  gases,  which  are  emitted  during  the  de- 
composition of  the  saccharine  matter,  aud  whieh  acquire  great- 
er expansive  force  by  the  gradual  increase  of  heat.  The  idea, 
however,  occurred  to  Madame  Gervnis,  a  proprietor  of  consi- 
derable vineyards  near  Montp^flier,  who  has  founded  a  system 
on  the  following  principle ;  that  what  is  termed  the  tinmis  fV fo- 
mentation is  a  mild,  calm,  and  natural  distillation  ;' which,  ac- 
cording to  the  usual  acceptation  of  the  word,  has  proved  a  cur- 
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i«i:(  system,  since  not  a  single  drop  of  spirit  it  formed  before  it 
couirneuccs,  nui  aflci  it  is  over.  Having  first  laid  down  Lhii 
ground-work,  slic  proceeded  to  obtain  an  apparatus,  that  would 
opcrntc  iu  sucli  a  wanner  as  to  return  iuto  ibe  vessel  tiic  spirit 
and  flavour  that  was  evolved  from  lhu  fermenting  B>lc,  and  let 
oat  the  non-condeasible  gases  whiob  might,  by  the.  increasing 
heat,  acquire  too  great  mi  expansive  force,  and  bunt  Ihcwoik- 
Ing  tun  ;  a  short  description  of  lliis  apparatus  will  be  afresh 
proof  iliiit  tlic  frreale.it  advantages  arc  uften  derived  from  die 
must  simple  meiws.  It  consists  of  a  vessel  resembling  Ike  head 
of  I  lie  ancient  still,  and  constructed  or  such  form  ns  lo  be  ca- 
pable of  being  placed  securely  on  the  hack  or  Vat,  in  which  the 
process  of  fertile ntatiun  is  to  be  carried  on  ;  the  back  or  vat 
■oust  be  closed  air-tight,  with  a  hole  in  the  lop,  communicating 
with  that  part  of  the  apparatus  called  the  cone  or  condenser. 
This  cone  is  surrounded  by  a  cylinder  or  reservoir,  which  is  to 
be  filled  willi  ccilil  Hitler,  so  that  the  alcoholic  vapour  or  steam 
evolved  during  the  process,  may  bo  condensed  as  it  comes 
in  contact  with  the  cold  interior  surface  of  the  cone  ;  nod  being 
thereby  converted  iuto  liquid,  tiicklcf  down  the  inside  of  the 
condenser,  and  through  a  long  pipe  is  returned  inlo  the  fer- 
menting liquor.' 

"  JJy  the  application  of  this  apparatus,  n  considerable  por- 
tion ofsdcohol,  which  has  been  hitherto  suffered  lo  escape  in  the 
form  of  vapour,  along  with  the  non-condcnsiblc  gases, is  con- 
deuscd,  and  returned  into  the  liquor ;  and  the  uon-couikusible 
gases  are  carried  oil'  by  a  pipe,  which,  proceeding  from  Ilia 
interior  lower  part  of  the  cone,  and  running  up  to  the  inside  or 
the  cylinder  in  the  cold  water,  passes  out  through  Uie  side,  and 
the  end  is  immersed  some  depth  below  the  surface  of  water 
contained  in  a  separate  vessel,  permitting  the  gases  to  escape, 
but  still  under  a  certain  degree  of  pressure,  the  object  of  which 
Es,  to  confine  the  alcoholic  steam  and  gas  within  the  cone,  and 
allow  them  a  sufficient  time  to  cool  and  condense." 

Rrfnencvt  la  the  Engraving. — AA,  closed  vat  ill  which  the 
process  of  fermentation  is  carried  on.    B   condensing  cone, 


communicating  immediately  with  th)  interior  of  (be  feme  ml  rig 
vat.  C  C,  small  channel  extending  round  the  interior  Las*  of 
the  cone,  fur  the  purpose  of  receiving  the  condensed  alcohol 
and  essential  oils,  which  are  conducted  down  the  smalt  tube  D 
into  the  vat,  EH,  reservoir  fur  cnntsinlng  cold  water  surround- 
ing the  cone,  F,  exit-pipe  comuiuaicaiin£  with  Ibe  interior  of 
Uie  cone,  its  extremity  being  immersed  some  inches  below  the 
surface  of  the  water  iu  Uie  small  tub  G,  from  which  the  nan- 
ooodensiblc  gases  are  poriniiled  to  -escape  inlo  the  atmosphere. 

H,  cock  to  draw  of  tho  water  from  the  reservoir,  li  E. 
i  "  To  persons  in  the  least  acquainted  wilh  chemical  opera- 
lions,  it  would  ho  useless  lo  dwell  on  the  merits  of  tins  appa- 
ratus ;  tiny  will  at  unce  see  how  beneficial  it  would  provo  lo 
any  liquid  that  has  to  undergo  the  vinous  fermentation  in  any 
stage  of  its  manufacture;  but  lolhosowhokre  not  so  conversant 
in  the  principles  and  causes  of  these  operations,  we  shall  pro- 
ceed to  point  them  out. 

_  *'  To  obtain  a  good  fermentation,  as  complete  a  decomposi- 
tion of  the  must  or  wort,  and  an  perfect  a  re oom position  of  al- 
cohol as  possible,  are  (ho  great  objects  lo  be  obtained.  To  ac- 
quire the  former,  three  requisites  uro  tiecessnrv  ;  tlnidity,  heat, 
and  motion :  the  latter,  densi  t  v.  coolness,  and  tranquillity.  Let 
us  examine  each  of  them  separately:  first,  of  fluidity.  The 
specilic  gravity  of  tho  liquid  most  elligihle  lo  produce  a  good 
fermentation, is  between  1.020,  and  1*140)  or  eighteen  for  one 
hundred  and  thirty-two  pounds,  by  llicas'a  improved  s*c~ 
charometer  made  by  Joseph  Long,  No,  SO,  Little  Tower-sueet, 
London,  Below  eighteen  pounds  of  real  extract  per  barrel, 
the  liquid  is  loo  thin  to  produce  a  proper  fermentation,  and 
above  one  hundred  and  thirty-two  pounds  it  is  too  thick  i  but 
supposing  the  spcoilio  gravity  of  the  must  or  wort  to  be  correct, 
it  may  bo  carried  beyond  a  proper  dilation  by  too  much  heat, 
or  congealed  to  too  great  a  consistency  by  excessive  cold  -con- 
sequently, either  a  thunder  storm  or  hard  frost  will  derange  the 
operation,  and  are  equally  injurious  to  fermentation.  Any 
method  therefore  that  will  ensure  an  even  temperature,  mast  be 
of  great  importance:  and  such  a  method  is  obtained  by  apply- 
ing the  apparatus  already  described,  since,  by  preventing  (be 
access  of  atmospheric  air,  tho  sudden  changes  of  lb*  external 
temperature  can  have  no  a  fleet  upon  the  fermenting  gyle  :  and 
if  it  has  becu  pitched  at  a  proper  heal,  (which  is  between  sixty- 
five  and  eighty,*)  will  proceed  through  its  different  stages  as 
well  during  the  hottest  days  of  summer,  as  in  the  selected 
months  of  autumn  andspriug, 

"  Willi  respect  to  motion,  wc  are  indebted  to  Monsieur  Gay 
Lussac,  an  able  French  chemist,  for  a  beautiful  and  important 
experiment,  proving  that  must,  possessed  of  all  the  requisites 
to  produce  a  good  icr  mentation,  will  not  begin  to  for  men  tan  less 
excited  by  a  foreign  agent.  He  placed  tho  must  in  aeloae  ves- 
sel, from  which  the  atmospheric  air  had  been  exhausted,  where 
it  remained  several  days  without  giving  any  signs  ol "fermenta- 
tion, from  which  he  concluded  some  power  was  wanting  lo 
break  the  union  of  its  constituent  principles;  he  therefore 
introduced  a  small  quantity  of  oxygen,  whirr-  immediately 
caused  the  must  to  ferment,  evidently  proving  the  necessity 
of  a  small  portion  of  atmospheric  air,  (which  contains  oxygen,) 
to  allow  (he  fermentation  to  commence.  But  it  at  the  same 
time  proves,  that,  after  performing  that  office,  this  great  enemy 
to  .ill  fermented  liquors  may  he  dispensed  with,  without  imped- 
ing the  process  ;  as  the  sum II  quantity  of  oxygen  introduced 
by  Monsieur  Gay  Lussac,  was  soon  absorbed  by  the  carbon  lo 
fonn  carbonic  acid  gas,  and  he  found  uo  occasion  far  any  far- 
ther supply. 

"This  discovery  is  of  the  greatest  imparlance,  since  it  en- 
ables us,  without  the  least  detriment  or  inconvenience  to  the 
Erc-ccss,  to  exclude  the  oxygen  of  the  atmospheric  air,  whieb 
y  constantly  supplying  the  gjlc  with  the  principle  that  causes 
and  promotes  acidity,  costs  on  it  from  the  first  thai  roughness 
anil  disagreeable  flavour  which  spoil  most  of  our  common  be- 
verages. Here  again  the  new  apparatus  proves  of  infinite  be- 
nefit ;  for  as  soon  as  carbonic  acid  gas  is  evolved  from  the  fer- 
menting gyle,  the  almosphuiic  air  being  lighter,  is  driven  out 
from  the  upper  part  of  the  working-tun,  and  as  no  air  is  per- 
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rallied  to  enter  afterwards,  all  the  subsequent  carbonic  acid 
g»  emitted  diminishes  the  quantity  of  oxygen- contained  iti  the 
gyle  by  the  oaygen  uniting  witli  the  carbon  as  fast  an  it  ctis- 
■Aftles  Cram  the  saccharine  matter  during  its  decomposition,  and 
thereby  secures  a  soundness  and  peculiar  mildness  not  te  be 
procured  by  any  other  mode. 

•■  Having  stated  the  necessary  conditions  for  a  complete  de» 
cooipositioa  of  the  saccharine  matter,  we  shall  proceed  to  no* 
tice  those  required  for  a  apod  production  of  alcohol.  The  first 
already  mentioned  is  a  certain  density,  in  order  to  allow  the 
several  principles  which  are  tlisunited  to  recombine.  It  is 
doubtful  whether  such  a  combination  will  in  any  case  take 
place,  until  the  temperature  of  the  gyle  having  attained  its 
greatest  heal,  is  afterwards  cooled  a  few  degrees :  a  faot  eon- 
Uf-ssiog  which  is,  that  a  portion  of  the  liquid  taken  out  when 
elite  greatest  heat,  and  tried  by  distillation,  produced  little  or 
ao  spirit;  bat  such  refrigeration  must  not  be  effected  too 
suddenly,  as  it  might  coagulate  the  yet  an  decomposed  mu« 
cilage,  aad  check  its  further  action  on  the  remaining  saccha- 
rine matter ;  and  by  arresting  that  natural  operation,  which 
ought  to  be  pursued  a  longer  or  shorter  period  according  to 
the  specific  gravity  of  the  fermentable  matter,  might  produce 
that  result  termed  hop  i  kiss,  by  holding  in  sorotion  the  coagu- 
lated mucilage. 

"  Here  again  the  apparatus  will  be  found  of  great  service ; 
for  by  frequently  renewing  the  cold  water  in  its  reservoir,  the 
internal  temperature  will  gradually  diminish  by  the  heat  of  the 
g) Incoming  in  contact  with  the  eold  interior  of  the  cone ;  but 
ia  under  to  effect  this,  the  tranquillity  above  mentioned  is  ne- 
cessary, aiaee  the  continual  motion  is  caused  by  the  oxygen 
selidumg  new  combinations  with  the  carbon,  and  thereby  con- 
stantly giving  rise  to  a  fresh  supply  of  heat.  • 

The  writer  then  replies  very  satisfactorily  to  some  objections 
whkai  hate  been  urged  against  the  adoption  of  the  patent  ap- 
paratsu,  and  shews  it  applicable,  not  only  to  the  process  of 
are  wing  malt  liquors,  but  to  the  manufacture  of  wine,  cider, 
perry,  aad  vinegar.  We  shall  now  conclude  with  the  following 
observations:  The  great  advantages  to  be  derived  from  this 
ay  stem  are,  excluding  the  atmospheric  air,  by  which  the  acid 
aaaaoiple  which  beer  absorbs  from  the  air  during  fermentation, 
as  prevented  entering  into  combination  with  it,  and  thereby 
inenrtag  the  brewer  the  certainty  of  making  as  sound  beer  dur- 
ing tan)  hot  weather  as  in  winter :  also  the  essential  oil  of  the 
hops  and  the  spirit,  which  escape  on  the  old  principle,  are  con- 
densed, and  returned  immediately  into  the  beer,  thereby  pre- 
serving an  uniform  flavour  at  all  times.  In  addition  to  the  pre- 
sat  alien  of  flavour,  strength,  and  soundness,  and  enabling  the 
brewer  to  insure  bis  beer,  an  increase  of  five  percent,  is  gained 
ia  the  quantity,  not  only  by  condensing  the  alcoholic  vapour, 
bat  hy  the  yeast  settling  In  a  solid  body,  at  the  bottom  of  tho 
tan>,  so  that  the  beer  may  be  drawn  off  clear  to  the  last,  and 
the  yeast  wiH  be  left  in  good  condition  for  pitching  with ; 
likewise,  the  waste  occasioned  by  the  old  system  of  cleans- 
ice;  will  be  prevented,  and  the  beer  will  retain  the  fixed  air  in 
h,  according  to  the  resistance  placed  at  the  end  of  the  escape- 
pipe,  and  a  considerable  saving  of  labour  attend  it. 

Upon  the  new  system,  the  fermentation  may  be  brought 
to  n  perfect  state  at  any  period,  according  to  the  degree  of  heat 
made  use  of  for  fermentation  ;  for  as  long  as  there  remain  any 
nartielea  of  saccharine  matter  in  solution  undecomposcd,  so 
tag  will  the  beer  continue  te  increase  in  strength,  arising  from 
urn  decomposition  of  these  particles,  and  which  can  only  bo 
promoted  by  their  dilatation  with  a  high  fermentation  heat ;  but 
when  the  whole  of  the  saccharine  matter  is  decomposed,  and  as 
persecs  a  fermentation  as  possible  obtained,  attenuation  will  be 
complete,  and  the  beer  will  precipitate  perfectly  bright,  there 
ao  longer  any  carbonic  acid  gas  generated  to  stir  up  the 
particles  of  the  fermented  matter.  Upon  the  old  sys- 
of  fermentation,  beer  can  seldom  be  kept  until  it  has  at- 
a  perfect  state  of  attenuation  ;  for  as  the  decomposed 
of  saccharine  matter  yield  the  hati*  of  spirit,  so  also 
they  yield  the  basis  of  acidity ;  and  the  beer  having  already 
absorbed  too  large  a  portion  of  that  principle,  an  Increase  of 
micwaacjow  is  generally  accompanied  with  a  great  increase  of 
**tdUy.  The  flavour  of  brer,  on  the  old  system,  depends  upon 
the  nwasoatation-hcat,  as  the  greater  the  (teat  in  th?  tun,  the 
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larger  is  the  quantity  of  essential  oil  evaporated,  with  a  conse- 
quent loos  of  flavour]  therefore  to  insure  a  good  flavour,  a  low 
fermentation  is  necessary,  and  the  lower  the  fermentation,  the 
longer  the  saccharine  matter  is  before  it  decomposes ;  whereas, 
on  the  new  system,  the  whole  flavour  and  strength  are  preserv- 
ed, and  any  degree  of  beat  may  be  employed  to  accelerate  tho 
fermentation,  and  bring  the  beer  to  an  early  attenuation. 

Malt  Distillery,  the  converting  fermented  liquors  into  a  clear 
inflammable  spirit,  which  is  either  sold  for  use  in  the  common 
state  of  a  proof  strength,  or  rectified  into  spirits  of  wine,  or 
made  into  compound  cordial  waters. 

MALTA,  Knights  of,  or  Hospitallers  of  St.  John  of  Je- 
rusalem, a  religious  military  order,  whose  residence  was  in  the 
island  of  Malta.  The  order  consisted  of  three  estates,  the 
knights,  chaplains,  and  servants  at  arms.  The  government  of 
the  order  was  partly  monarchical  and  partly  aristocraticai : 
the  grand  master  being  sovereign,  none  were  admitted  info  this 
order  but  such  as  were  of  noble  birth. 

MALTHA,  in  Antiquity,  a  cement  of  which  there  were  too 
sorts,  native  and  factitious :  one  of  the  latter  consisted  of  pitch, 
wax,  plaster,  and  grease.  Another  kind,  used  by  the  Romans 
in  their  aqueducts,  was  made  of  lime  slacked  In  wine,  incorpo- 
rated with  melted  pitch,  and  fresh  figs.  Native  maltha,  called 
also  sea-wax,  is  a  solid  substance,  found  on  the  lake  Baikal, 
in  Siberia.  It  is  white,  melts  when  heated,  and,  on  cooling, 
assume*  the  consistence  of  white  cerate.  It  has  also  been 
found  on  the  coast  of  Finland. 

MAMALUKES,  the  line  of  a  dynasty  that  reigned  InEgypt. 
The  Mam  a  lakes  were  originally  Turkish  and  Circassian1  slaves, 
bought  of  the  Tartars  by  Mcliesalah,  to  the  number  of  a  thou, 
sand,  whom  he  bred  up  to  arms,  and  raised  some  to  the  princi- 
pal offices  of  the  empire.  They  killed  Sultan  Moadam,  whom 
they  succeeded.  The  mamalukes  were  skilful  horsemen.  Their 
numbers  were  kept  up  by  the  purchase  of  fresh  slaves,  and  so 
they  continued  for  many  centuries,  ruling  Egypt  in  the  name 
of  the  Grand  Senior  of  Turkey,  until  the  conquest  of  Kgypt  by 
Buonaparte.  They  then  retreated  into  Nubia,  and  in  1811  they 
were  decoyed  into  the  power  of  the  Turkish  pacha,  and  slain. 

MAMMA,  from  Mamma,  the  fond  word  for  Mother.  This 
word  is  said  to  bo  found  for  the  compollatlon  (word  of  salu- 
tation) of  Mother,  in  most  languages,  and  is  therefore  supposed 
to  be  the  first  syllables  that  a  child  pronounces. 

MAMMALIA,  is  properly  a  branch  of  Natnral  History,  and 
indicates  the  first  class  of  the  animal  kingdom,  containing 
those  animals  which  suckle  their  young.  Several  scientific 
and  ingenious  arrangements  of  the  animal  kingdom  into  classes, 
orders,  genera,  and  species,  have  been  successively  adopted ; 
that  of  Monsieur  Cuvier,  the  French  anatomist,  possesses  a 
hi^h  degree  of  merit.  But  though  his  arrangement  evinces 
great  anatomical  precision,  and  the  highest  philosophical  know- 
ledge of  animals,  yet,  to  a  general  reader,  it  has  a  complicated 
and  forbidding  appearance,  aad  it  lose  attractive  than  the 
more  simple  arrangement  of  LransBaa,  which  divides  the  ani- 
mal kingdom  into  fix  eiassent  mummafie,  etc*,  cnmWMe: />•><•/, 
imeeta,  vermes:  or,  such  as  suckle  their  young  -,  birds ;  creatures 
living  equally  on  land  or  in  the  water;  fishes;  insects;  and 
worms.  Each  of  these  classes  is  subdivided  into  orders, 
genera,  species,  and  varieties  of  those  5j:ccies.  These  classes 
arc  thus  arranged  for  conciseness: 


CLASSES. 
With  vertebra?*  •  •  • 


Hot  bloc  I 


S 


\  YnipvooJ. . ..I.   'Tamniiilia. 
I  Oviparous  . . .  .-     !lir»h. 
V  Wilb  long*  .. ..:     Amphibia. 


{  Xs  itb  vertebrae* « •  •< 
&)  t  Cold  «d  Wood . .  (  Wlh  Ri„, 

i  —..  »  .  .  **.  •  i     i  •      ii      i  i  Have  mitcnnic   .».  InstrU. 

(.  *  .thont  Tertebr* . .    Cold  while  bl,.od  {  „ m  lenlaculll  0.  Werm«. 

Tho  class  mammalia,  consists  of  such  animals  as  produce 
living  offspring,  and  nourish  their  young  with  milk  supplied 
from  their  own  bodies ;  it  comprises  both  the  quadrupeds  and 
whales.  Their  head  is  the  seat  of  the  principal  organs  ot 
sense,  the  mouth,  the  nose,  the  eyes,  and  ears. 

Touching  or  fcclxna.  The  outside  of  the  skin  is  cover*]  *  it" 
a  thin  pelhcle,  called  the  epteVrmu,  cuticle,  or  scarf-skin.  l'n<1' ' 
the  cuticle,  is  the  rete  mucoswm.  In  negroes,  this  substance  U 
black ;  in  Europeans,  white,  brown,  or  yellow.  The  eutt>  'cr<f, 
or  the  skin,  ia  a  substance  made  up  of  fibres  otoaelr**lkl>trt'1,'(1 
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with'e-ich  other,  and  running  In  various  directions,  being  com- 
nosed  or  the  extremities  of  niimcious  vessels  and  nerves.    The 


receive  an  impression  wi»vm  ,a  w.»*-j~-  —  •-■- »  .    ~. 

vailed  touch.    Spider?,  flics,  and  ants,  hate  this  sense  in  the 
greatest  perfection.  . 

Tastma.  The  tongue  is  covered  with  two  membranes  ;  the 
external  is  thick  and  rugged,  especially  in  quadrupeds ;  the 
internal  membrane  is  thin  and  soft,  and  upon  it  appear V«p>H<t, 
or  small  elevations,  like  the  tops  of  the  small  ho™*  of  snails. 
These  papillte  are  composed  of  the  extremities  of  the  nerves  of 
the  tongue  and  piercing  the  external  membrane,  are  constantly 
affected  by  those  qualities  in  bodies,  which  have  their  tastes 
excited  in  the  mind  by  means  of  these  nervous  papillae,  which 
are  the  immediate  organ  of  lasting.  This  organ  bears  a  strong 
analogy  to  the  sense  of  touch. 

Hearing.  The  undulations  of  the  atmosphere,  excited  by 
the  vibrations  or  sonorous  bodies,  arc  collected  in  the  external 
ear  and  auditory  passage,  as  in  the  bearing  trumpet,  and  are 
conveyed  to  the  mnnhmna  tympani,  or  drum,  which  they  cause 
to  vibrate.  The  effect  is  transmitted  through  the  small  bones, 
to  the  watery  fluid  that  fills  the  internal  ear,  in  which  the  deli- 
cate filaments  of  the  auditory  nerve  float,  and  by  this  nerve  the 
sensation  is  conveyed  to  the  brain.  But  it  is  remarkable  how 
nicely  is  the  ear  constructed  in  various  animal* ;  in  man  its 
position  and  form  arc  admirably  contrived  for  his  erect  pos- 
ture ;  in  quadrupeds  we  see  it  large,  susceptible  of  easy  motion, 
as  when  the  horse  lays  his  ears  back  or  points  them  forward  ; 
in  the  mole  it  is  lodged  deep  in  the  head.  The  structure  of  the 
ear  is  also  remarkable,  for  it  is  so  contrived  and  tunnelled  that 
it  may  not  only  catch  sounds, but  prevent  the  more  furious  un- 
dulations of  the  air  from  injuring  the  interior  membrane.  And 
to  prevent  insects  from  lodging  within  its  cavity,  as  well  as  to 
keep  it  moist  and  in  tunc,  it  is  supplied  with  a  bitter  nauseous 

wax. 

Smelling.  The  cavity  of  the  nose  u  divided  into  two  parts, 
called  the  nostrils,  by  a  partition,  of  which  the  upper  part  is 
bony,  and  the  lower  cartilaginous.  The  upper  part  of  the 
cavity  is  covered  with  a  thick  glandulons  membrane,  above 
which  the  olfactory  nerve  is  finely  branched  oat  and  spread  over 
the  membrane  of  the  spongy  bones  of  the  nose,  and  other  sinu- 
ous cavities  of  the  nostrils.  The  odorous  eilluvia  of  bodies 
bciug  disseminated  in  the  atmosphere,  the  latter  fluid  passes 
through  the  nose  in  respiration",  and  the  odorous  particles  arc 
thus  brought  into  contact  with  the  fibres  of  the  nerves,  which, 
by  their  communication  with  the  brain,  excite  in  the  mind  the 
sense  of  smell. 

Suing.  The  eye  is  the  organ  of  sight,  and  its  sensations  are 
of  the  utmost  importance  to  the  well-being  and  safety  of  ani- 
mals. The  eye  is  composed  of  three  coats,  covering  one  another, 
and  enclosing  different  substances  called  humour*.  The  three 
coats  are  the  sclerotica,  the  choroid**,  and  the  retina.  The  three 
humours  are  the  aqueous,  the  crystalline,  and  the  vitreous.  Ob- 
jects arc  seen  by  means  of  their  images  being  painted  on  the 
retina  of  the  eye,  in  an  inverted  position,  though  they  appear 
erect.  When  the  crystalline  humour  loses  its  transparency, the 
disorder  is  called  a  cataract,  and  the  remedy  applied  is  called 
couching,  which  is  performed  bv  thrusting  a  fine  awl  through 
the  coats  of  the  eye,  and  pushing  the  crystalline  to  the  bottom 
of  the  eye,  where  it  will  remain,  and  its  deficiency  may  be  sun- 
plied  with  a  convex  lens.  When  the  defect  of  vision  is  in  the 
optic  nerve,  it  is  called  nguita  serena,  and  the  disorder  is  gene- 
rally incurable.  The  external  parts  of  the  eye  arc,  the  eye- 
brows, the  cjc-lids,  and  eye-lashes.  The  eye-brows  defend 
the  eyes  from  too  strong  a  light,  and  serve  to  turn  away  sub- 
stances which  mizht  otherwise  fall  into  the  eye.  The  eye-lids 
act  as  curtains,  by  covering  and  protecting  the  eves  during 
sleep ;  and  iu  our  waking  hours  they  diffuse  a  ftuid  over  the 
eye  which  renders  it  better  adapted  to  transmit  the  rays  or 
liKht.  The  eye-lashes  guard  the  organ  from  danger,  and  protect 
it  from  dust  and  insects  floating  or  thing  in  the  atmosphere. 

The  mouth  contains  the  teeth,  which  arc  inserted  into  two 
moveable  bones,  the  upper  and  under  jaw.  The  front  or  cut- 
tine  teeth  are  in  general  wedge-shaped,  and  so  placed  that  in 
action  their  sharp  edges  are  brought  into  contact.     Next  to 
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these  are  situated  the  canine  teeth  or  tusks;  which  are  te 
general  longer  than  the  front  teeth,  conical;  and  pointed.  The 
teeth  in  the  back  of  the  jaw,  and  between  which  the  food  id 
chewed  or  masticated,  are  called  grinders.  In  sucH  animals 
as  subsist  on  vegetable  food,  the  latter  are  somewhat  flattened 
at  the  top  ;  but  in  the  carnivorous  tribes,  their  upper  surfaces 
are  furnished  with  sharp  and  conically  pointed  protuberances. 
It  is  principally  from  the  numbers,  form,  and  disposition  of  the 
teeth,  that  Linnaeus  has  arranged  the  various  genera  or  tribes 
of  quadrupeds. 

The  class  Mammalia  has  been  distributed  into  seven  orders; 
founded  for  the  most  part  on  the  number  and  arrangement  of 
the  teeth;  and  on  the  form  and  construction  of  the  feet,  or  of 
those  parts  in  the  seals,  whales,  and  other  animals,  which  sup- 
ply the  place  of  feet. 

Orders  of  Mammalia. — 1.  Primates,  have  the  upper  front  teeth 
generally  four  in  number,  wedge-shaped,  and  parallel ;  and  two 
teats  situated  on  the  breast,  as  apes  and  monkeys.  2.  Brofa; 
have  no  front  teeth  in  either  jaw ;  and  the  feet  armed  wfth 
strong  hoof-like  nails,  as  the  elephant.  3.  Ferae,  have  in  gene- 
ral six  front  teeth  in  each  jaw  ;  a  single  canine  tooth  on  efieh 
side  in  both  jaws ;  and  the  grinders  with  conic  projections,  tin 
the  dogs  and  cats.  4.  Glires,  have  two  long  projecting  front 
teeth  in  each  jaw,  which  stand  close  together;  and  no  canine 
teeth  in  either  jaw,  as  the  rats  and  mice.  5.  Peeora,  have  no 
front  teeth  in  the  upper  jaw;  six  or  eight  in  the  lower  Jaw, 
situated  at  a  considerable  distance  from  the  grinders;  and  the 
feet  with  hoofs,  as  the  cattle  and  sheep.  6.  Bellua?,  hnve  blunt 
wedge-shaped  front  teeth  in  both  jaws;  and  the  feet  with  hoofs,' 
as  the  horses.  7.  Ceta\  have  spiracles,  or  breathing  holes,  on 
the  head;  fins  instead  of  fore  feet;  and  a  tail  flattened  hori- 
zontally, instead  of  hind  feet.  This  order  consists  of  the  nar- 
wafa,  whales,  cachalots,  and  dolphins. 

MAMMARY  Gland,  in  Anatomy,  is  a  glandular  substance 
situated  in  the  breast,  and  secreting  the  milk. 

MAN.  The  varieties  of  the  human  species,  as  arranged  by 
Blumenbach,  are  five  in  number: — 1.  Caucasian  variety,  winch 
includes  the  Europeans,  (excepting  the  Laplanders,  and  the 
rest  of  the  Finnish  race,)  the  western  Asiatics,  as  far  as  the 
river  Ob,  the  Caspian  sea,  and  the  Ganges,  and  the  northern 
Africans.  2.  Mongolian  variety,  which  includes  the  rest  of  the 
Asiatics,  (excepting  the  Malays;)  the  Finnish  races  of  the 
colder  parts  of  Europe,  as  the  Laplanders,  &c.  and  the  tribes 
of  Esquimaux;  extending  over  the  northern  parts  of  America 
from  Bhering's  Strait  to  the  extremity  of  Greenland.  3.  Ethio- 
pian variety,  contains  the  remaining  Africans,  besides  those 
classed  in  the  first  variety.  4.  American  variety.  To  this  be- 
long all  the  Americans,  except  the  Esquimaux.  5.  Malay 
variety,  includes  the  inhabitants  of  Malacca,  of  the  South  Sea, 
Ladrone,  Philippine,  Molucca,  and  Sun  da  islands.  Erich 
variety  is  distinguished  by  the  colour  of  the  hair,  and  some 
striking  peculiarities  of  feature.  We  shall  now  briefly  describe 
the  external  and  internal  structure  of  the  human  body,  and  the 
five  senses. 

External  Structure  of  the  Human  Body. — Among  all  the  vis'rWe 
parts  of  the  body,  the  head  holds  the  most  distinguished  place; 
both  because  of  its  beauty,  and  because  it  contains  the  princi- 
ples of  sense  and  motion.  All  the  sentiments  and  passions  of 
the  soul  are  painted  on  the  face,  'which  is  the  most  beautiful 
part  of  man;  and  where  the  principal  organs  of  sense  are 
found,  through  the  medium  of  which  we  receive  impress  ions 
from  external  objects.  The  different  motions  of  the  lips,  and 
those  of  the  tongue,  whether  it  touch  the  palate  or  the  teeth, 
serve  for  the  articulation  of  words,  and  the  different  inflexions 
of  sound.  By  the  teeth  we  can  cut  or  grind  our  food ;  and  the 
saliva,  so '  necessary  to  digestion,  is  furnished  by  a  great 
number  of  glands,  which  arc  contained  in  the  mouth.  The 
head  is  placed  upon  the  neck,  and  turns  as  on  a  pivot,  to  any 
side  we  please.  After  the  neck  comes  the  shoulders,  so  formed 
that  they  are  able  to  bear  heavy  loads.  To  the  shoulders  the 
arras  arc  joined ;  and  to  those,  the  hands,  which  are  so  con- 
structed as  to  perform  an  infinity  of  motions ;  to  touch,  take, 
raise  up,  draw  back,  repel,  &c.  the  joints  and  bones  serving  to 
support'and  facilitate  these  motions*  The  breast  includes  and 
defends  the  heart  and  the  lungs;  and  for  this  purpose  it  rs 
composed  of  strong  and  hard  ribs  and  bones.    The  diaphragm 
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separates  the  breast  and  belly,  which  coataius  the  stomach 
liisr,  spleen,  and  intestines.  All  thu  mass  rests  upon  the 
hips,  thighs,  and  legs*  which,  like  the  ami  a,  have  diffeteut  arti- 
cwiaiions  favourable  to  motion  and  rest.  The  feet  a us tain  the 
whole,  and  the  toe*  also  contribute  to  it,  because  they  serve. to 
&»  the  feet  more  firmly  upon  the  ground.  The  skill  and  flesh 
cover  the  whole  body.  The  hair  and  the  down,  which  arc 
found  in  different  parU,  protect  them  from  the  injurious  effect* 
of  cold.  The  bones,  the  most  compact  and  solid  parts  of  the 
body,  serve  for  the  attachment  and  support  of  all  other  parts. 
Boras  are  iirm,  hard,  and  perfectly  insensible,  thoy  are  divided 
iwto  the  long,  the  cylindrical,  and  the  flat.  There  are  248  sepa- 
rate bones  iu  the  human  body  ;  these,  connected  with  uircs,aro 
socuetioies  made  up  into  an  artificial  skeleton.  There  are 
eight  separate  bones  in  the  skull,  that  serves  as  a  vault  for  the 
brain.  The  vertebrtr  of  the  occk,  so  called  from  the  case  with 
which  they  move,  are  separated  from  ouc  another  by  an  elastic 
substance.  They  support  the  head,  which  by  their  means  is 
readily  moved  up  and  down,  and  turned  rouud  on  either  side 
a>  far  as  is  necessary,  like- a  piece  of  mechanism  in  a  ball  and 
»#cket ;  to  the  breast  bouc,  the  seven  true  and  five  false  ribs 
are  fastened;  the  spine  extends  from  the  skull  to  the  end  of  the 
loins,  and  serves  to  lodge  and  defend  the  spinal  marrow:  the 
pelt  is  supports  the  abdomen,  and  the  thorax  readies  from  the 
neck  to  the  end  of  the  breast  bone,  serving  as  a  chest  or  place 
of  safety  fur  the  heart,  lungs,  Ike. 

Tht  Jluselcs,  ArUries,  Veins*  and  Circulation  of  the  Blood. — 
The  mutclcs  constituting  the  tlesb  are  susceptible  of  contrac- 
tion and  relaxation,  and,  with  the  help  of  the  tendons,  arc  the 
instrument*  of  animal  motion.  The  muscles  are  either  volun- 
tary or  involuntary*  The  motions  of  the  former  axe  subject  to 
the  will*  as  in  the  case  of  the  arms,  legs,  &e.  The  heart,  which 
is  a  hollow  muscle,  and  the  stomach,  intestines,  &c.  act  upon 
their  contents  by  means  of  muscular  fibres,  called  involuntary 
muscles,  because  their  motions  depend  not  on  tho  will*  Each 
large  muscle  consists  of  two  parts,  viz,  the  belly,  which  is  the 
active  part,  and  its  cord-like  extremities  called  tendons,  which 
fasten  the  muscle  to  the  bones,  and  perform  their  action  by  con- 
tracting both  ends  toward*  the  centre.  The  red  colour  which 
distinguishes  the  muscular  parts  of  animals  is  owing  to  the 
number  of  blood-vessels  dispersed  through  their  substance 
The  nerves,  long,  white,  medullary  cords, originate  in  the  brain 
and  spins  I  marrow,  and  serve  for  sensatiou.  Sensibility,  there- 
fore, depends  on  the  nerves;  motion,  on  the  muscles.  The 
nerves  conduce  to  ail  the  enjoyments  aud  suflciiugs  of  life,  and 
to  the  intellectual  faculties  of  man:  the  muscles  are  the  chief 
support  of  animal  life,  and  tho  source  of  all  the  bodily  powers. 
The  heart  is  the  principal  organ  of  life ;  it  contains  four  cavi- 
ties for  receiving  the  blood,  and  giving  it  a  fresh  impulse 
through  the  arteries.  The  arteries  originate  iu  tho  heart,  and 
through  them  the  blood  is  carried  from  the  heart  to  every  part 
of  the  body,  for  the  preservation  of  life,  generation  of  heat, 
nutrition,  and  the  secretion  of  the  different  fluids.  The  pulse, 
felt  at  the  wrist,  temples,  and  various  p;irts  of  the  body,  is 
occasioned  by  the  reciprocal  action  of  the  heart  and  arteries, 
when  the  blood  is  driven  from  the  heart  into  the  arteries  to  be 
distributed  through  the  whole  body.  The  arteries  terminate  in 
small  microscopic  veins,  which  bring  back  the  blood  from  the 
extremities  to  the  heart.  The  vein*  origiuate  at  the  extremi- 
ties of  the  arteries ;  they  continually  increase  iu  size  as  they 
approach  the  heart:  they  do  not  pulsate,  but  the  blood  they 
receive  from  the  arteries,  tbey  oarry  back  wiLh  a  slow  motion. 
and  it  is  prevented  from  returning  by  innumerable  valves. 
The  double  circulation  of  the  blood  is  this :  one  motion  is  from 
the  heart  to  the  lungs,  for  the  purpose  of  receiving  oxygen 
from  the  air ;  tlic  other  motion  is  over  all  the  parts  of  the  body, 
tt  give  out  its  nutritive  aud  vital  propel  tics  to  the  whole 
machine. 

The  Brain  and  AYrrr*. — The  brain,  a  small  pulp y  mass  of  a 
whitish  colour,  occupies  all  that  cavity  formed  b\  the  bones  of 
the  skulL  The  spinal  marrow,  a  continuation  of  the  brain, 
passes  out  of  an  opening  in  the  skull,  and  runs  down  the  canal 
of  the  back-bone,  giving  out  nerves  in  its  passage.  The  nerves 
mo  out  in  pairs*  sepaxato  and  spread  over  the  whole  body. 
The  brain  and  nerves  constitute  entire  the  organs  of  feeling  and 
sensation,  the  other  parts  of  the  body  being  incapable  of  feel- 


ing. Excitement  to  action,  produced  by  the  will,  proceeds  from 
the  brain  and  spinal  marrpw,  through  the  medium  of  the  nerves. 
Thu  nerves  arc  therefore  the  organs,  the  brain  the  receptacle, 
of  aJl  our  aeusations,  and  the  source  of  all  our  ideas. 

The  Stomach,  Liver*  Diye&tion,  Are. — The  stomach,  shaped  like 
a  bag,  is  the  graud  receptacle  fur  the  food,  where  it  is  retained 
until  it  is  changed  by  digestion.  The  stomach  has  two  open- 
ings, one  called  the  oesophagus,  through  which  the  food  passes 
into  it;  the  other,  intended  to  carry  away  the  digested  sub- 
stance, is  called  the  intestinal  canal.  The  chief  agent  in  diges- 
tion is  the  gasiru-ju ice  ;  by  the  muscular  nature  ot  the  stomach, 
the  food  wheu  propejly  digested  is  propelled  through  the  intes* 
tinal  canal  into  the  iutestine,  a  membranous  tube,  about  five 
times  the  length  of  the  person  in  which  it  is  contained.  Food 
is  called  chyme,  iu  which  state  it  enters  the  intestine,  where  it 
undergoes  another  change,  and  the  chyle,  a  milk-like  substance, 
is  separated  from  it.  Ciivlc  is  that  substance  from  which  the 
blood  is  Conned,  it  is  absorbed  by  the  mouths  of  the  lacteal 
vessels,  every  where  distributed  in  the  intestines,  while  the  fecu- 
lent parts  of  the  chyme  and  the  bile  are  driven  into  the  large 
iutestine,  by  which  it  is  expelled  from  the  body.  The  liver  is 
formed  for  the  secretion  or  separation  of  the  bile  from  the 
blood,  which  passes  into  the  ductus  hepaticus,  and  thence  Into 
the  gall-bladder,  where  it  is  kept  till  it  is  wanted  to  mix  in  the 
intestine.  The  chief  uses  of  the  bile  are,  to  extricate  the  chyle 
from  the  chyme;  and  to  excite  the  peristaltic  motion  of  the 
bowels.  The  lac  teals  convey  the  chvle  from  the  intestine  into 
the  jugular  vein,  that  empties  itseli  into  the  heart.  The  kid- 
neys are  two  glaudular  substances  which  drain  the  system  of 
its  redundant  water;  for  this  purpose  a  considerable  poitiou 
of  the  blood  is  perpetually  passing  into  each  kidney,  where  it 
leaves  its  supcilluuus  water,  and  then  returns  into  the  circu- 
lation by  means  of  a  particular  vein.  The  water  thus  strained 
from  the  blood  is  carried  by  canals  into  the  bladder,  into  which 
it  passes  through  its  two  coats,  which  answer  the  purpose  of  a 
valve  to  prevent  regurgitation. 

Man.  By  this  word,  used  in  the  sea  language,  a  ship  is  fre- 
quently understood  as  a  Man  or  war,  a  Merchantman,  a  Guinea- 
man,  au  East  Indiaman,  a  Grccnlaudinan,  &c.  in  all  which 
instances  the  word  ship  is  implied.  To  Man,  is  to  place  men 
sufficient  for  any  particular  exercise  at  the  proper  station:  as, 
Man  the  Capstan,  that  is,  place  the  men  to  the  bars  in  readi- 
ness to  heave.  Man  the  Topsail  Shttt*,  that  is,  let  the  men 
lay  hold  or,  and  be  ready  to  pull  up,  the  top  sail  sheets.  7b 
Man  the  Ship,  is  to  range  the  people  on  the  yaids  and  rigging, 
in  readiness  to  give  thiec  cheers,  as  a  salute.  To  Man  the 
Yards,  to  send  a  sufficient  number  of  men  upon  the  yards  to 
reef  or  furl  the  sails.  To  Man  a  Prize,  to  send  a  proper  num- 
ber of  men  on  board  to  navigate  her. 

MANCIPLE.  ( Manc+ps,)  a  clerk  of  the  kitchen,  or  caterer. 
An  oilieer  in  the  inner  temple  was  anciently  so  called,  who  is 
now  the  steward  there;  of  whom  Chaucer,  the  ancient  English 
poet,  sometime  a  student  of  that  house,  thus  writes: 

A  ii)iuiri|>1e  there  w»>  within  the  temple, 
Ofvhlurti  all  caterer*  mi^lit  Hike  eniampTe. 

Tliis  officer  still  remains  in  colleges  in  the  universities!. 

MANDAMUS,  iu  Law,  a  wiit  that  issues  out  of  the  Court 
of  King's  Uuueh.  sent  to  a  corporation,  commanding  them  to 
admit  or  restore  a  person  to  his  office.  This  writ  also  Ties 
where  justices  of  the  peace  refuse  to  admit  a  person  to  take 
the  oaths  in  order  to  qualify  himself  for  enjoying  any  post  or 
office;  or  where  a  bishop  or  archdeacon  refuses  to  grant  a 
probate  of  a  will,  to  admit  au  executor  to  prove  it,  or  to  swear 
a  churchwarden,  \c. 

MANDUAKE,  Sie  Amort. 

M  AN  UK  EL.  a  kiii'l  of  wooden  pulley,  making  a  member  of 
the  turner's  lathe.  Of  these  there  arc  several  kinds  ;  as.  Plat 
Mandrels,  «  hicli  have  thric  or  more  little  pegs  or  points  near 
the  vcr^e,  aud  are  used  for  turning  flat  boards  on.  Pin  Man- 
drels, which  have  a  loug  wooden  shank  to  fit  into  a  round  hole 
made  iu  the  work  to  be  turned.  Hollow  Mandrels,  which  are 
hollow  of  themselves,  and  used  for  turning  hollow  work.  Screw 
Mandrels,  for  turning  screws.  fkc. 

MANE,  the  hah  hanging  down  from  a  horse's  neck,  which 
should  be  long,  thin,  and  Gue ;  and,  if  frizzled,  so  much  the 
better. 
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WANBGE,  an  M»»*u«j:llni.iMEftrul»t.,  of-  ridingi  the  #ieab. 
horw;  01  thS'gYoann  sot  apart  for.  the*  pnrpor.e  ;  Wtticlili**- 
sometimes  covered,  for  oontiauinitthe  ewrcJati m  ban.  Waaierr;] 
and  sometimes  open,  in  order  to  give  now  liberty  and  fronton  ■ 
both  to  the  berseesan  and  hone;  Ste  HonsaauN&HlP.  -jTbc 
word  ii  borrowed  from  din  French  mnwigi.  and  that  frdm.th* 
Italian  mtntpfUj  or,  aa  some  wilt  have  it,  A  raoom  annum,. 
"  actio*  with  the  hand."  ■.■"*"     Ii 

MANGANESE,  a  metal  which  is  not  only  as.  object  of  inte. 
teat  in  the  •peculations  of  the  experimental  oaemtsti  but  ef  the 
utmost  use  tn  manufactures,  from  it h  being  employed  to  furntib 
the  cblerine  gas,  walttb  U  on  elfectaat  in  bleaching.  Ilia  a 
metal  of  a  doll  whitish  colour  when  broken,  bat  which  boob 
crows  dark  by  oxidation  from  the  aotiou  of  the  air-  Ii  ii  bard, 
brittle,  though  not  puWeriaable,  and  rough  in  its  frnotufflt  an 
dt  Wen  Illy  fosible,  that  no  beat  jet  exhibited  has  cauicd.it  tn 
run  into  masse*  of  any  considerable  magnitude.  Its  sp.:gr.  is 
8-©;  When  broken  in  pieces,  It  falls  into  a  powder  by  speotfc- 
ndou's  oxidation.  Concentrated  sulphuric  acid  attacks  manira- 
nese,  at  too  same  time  that  hydrogen  |tU  is  disengaged.  The 
ore  of  manganese,  whioh  is  known  in  Derbyshire  by  the  name 
of  blaek  xaHti,  Is  remarkable  for  its  sponlanenus  inflammation 
wflb  On.  It  is  of  a  dark  brown  colour,  of  a  friable  earthy  ap- 
pearance, partly  in  powder,  and  partly  in  lumps.  If  half  a' 
poire  J  of  this  be  dried  before  a  fire,  and  afterwards  suffered  to 
cool  for  Hliont  an  hour,  and  it  be  then  loosely  miked  or  knead* 
ed  with  two  ounces  of  linseed  oil ;  the  whole,  in  KonKlbrnn  mom 
than  half  an  hottr,  becomes  gradn ally  hoi,  and  at  length  bursta 
ioto  flame.  This  effect  wants  explanation.  It  seomi;  in  some 
measure,  to  resemble  tho  Inflammation  of  oil*  by  the  nitric 
a*W.  Manganese  was wsed  ebiefly  by  gUsr  m.vkers  and  pat- 
ters ;  bat  the  important  discovery  of  oh  I  urine-  has  greatly  ex- 
tended its  utility.  ■  ■■! 
.  MANGER,  fn  sea  language,  a  small  space  extending  ntbwari 
the-deckofn  ship  of  war  Immediately  witldn  tbo  linwsestintee, 
'  and  separated  on  the  after-part  from  the  other  part  af  the  dtek ' 
by  the'rnanger  board,  a  strong  balk-head,  bailt  ns  high  as.  bad; 
serving  tti  stop  ihe  water  which  sometime*' rushes  in  df  the 
lifewse-boloj,  and  would  otherwise  run  aft  in  ■  great  streams 
on  the  deck  ;  tbe  water,  thus  Mopped,  is  again  returned  into 
the  sen.  through  the  seoppers.                                             '"'"■■ 

MANGLE,  a  valuable  dnmc-tie  machine,  employed  for  the 
parpose  of  smoothing  soeh  linen  as  oarmot  be  conveniently 
irotierU  '  Varfnns  patents  have  been  grawtert  for  Improve  men  ts 
in'  thls;maeliine :  but,  as  many  of  rbem  mto  too  complfeBted 
to  biWnderslood  without  very  tedious  detail*,  we  have  reprc- 
sctrtc-il'vri  Improved  mangle  contrived -by  Mr.  Jee,  ofltetber- 
bamVUSec  the  Plate.) 

A,  Up}.  II,  points  out  the  jrreal  wheel,  which,  in  machines  or 
a  fait  size,  is  15  inches  in  drair-eter.  B;  the  arbor,  on  which 
tbe  Aril,  C.  is  fixed.  1),  tire  handle  of  the  winch'.  E,  the  crank, 
Sl-vnoffrn  In  lenglh.  F,  the  rod  of  the  crank.  BO,  represents 
the  hollow  studs,  by  which  the  ends  of  the  lied  are  lifted  up. 
H  IT.  the  levers.  Ill  I,  the  'onr  pulleys  «<ed  nti  the  moveable 
bed  Kl"  LL,  the  ends  of  the  roller*.  Fi~.  12,  represents  a 
front  VrcW  of  one  of  the  hollow  stnds  G,  to  shew  its  fornt  when 
sthmtlric  ttt  the  end  of  the  bed ;  and  into  which  the  levers  enter 
nTleruMelt',  as  often  as  it  becomes  necessary  to  derate  the  bed, 
ifl'tirfler  to  put  in,  or  take  out,  the  rollers. 

This,  mah  pie  is  so  constructed,  that  the  handle  require*  to  be 
limed  on*  way  only,  In  consequence  of  whfeh  the  machine 
moves  with  [-renter  facility,  and  with  Incomparably  less  Injury 
to'  the  Hpen,  than  by  varying  the  turnings,  and  in  a  manner 
culling  the  different  folds.  Besides,  it  possesses  the  great 
advantage,  that  a  woman  and  ope  buy  are  sufficient  tn  work  it, 
nod  can  perform  as  much  labour  in  the  same  period  of  time 
as  three  or  four  persona  with  mangles  of  the  confmot)  con- 
struction. 

TUiirrif't  Patent  Mi  No  lb,  being  compart  and  moderately 
simple,  iimy  hare  he  described.  This  mangle  is  constituted  of 
four  horizontal  rollers,  the  pivots  of  which  play  on  suitable  sup- 
ports in,  a  stout  wooden  frame  pnt  together  with  ned-scrcw-, 
T*J  r* *  '■!■-!  tir^uiiitiicjiiijB,  we  shall  denote  these  four  rollers  by 
the  Irttcri  A;  B,  C,  II,  (see  the  Plate.)  The  two  rotlers  A  and 
JL  »l,'j'e  axles  tear  dh  brass  or  iron,  let  into  the  wooden 
frame,  are  posted  side  by  side;  bat  not  so  as  to  touch.    C  If  * 


rao4eadrle;roller,«bontwbiotaaa«i>lrneD  orjoWbie  worrcast^ed 
iaeolledtandis  ilmn'plKwd>ujmn'the. rollers  iA. sad  B,  aaaaittr- 
lieiiiu' pact;  between  them..  Ihe  ■*»«,-♦(  Us  fourth  rolleX  I> 
wtfiha  rnpieces  of  braes  or  ir-to.  whiuh.ilidc'belweca  tawo«her 
pieoes'of  metal,  sb  tliatthis  roller  I>jd*)ita  of  eJeraffou  Inrt 
depression,' by  means  oC.n  levar  worhinf)  «pon-a  borisontni 
shaft  (at  tbe  tap  of  the  frame)-  and  rtinlnn  flf  Inniinsisn  ■  T*« 
pieces  of  n ota I  iat  which  the  axle  of  the  roller  D  runs  hniirlesis; 
vejtiB»l  pieoea.  of  iron  auaobed  lo  Uient,  ■»  as  to  seacal  beuaw 
all  tho  rallera  ;  and  to  books  at  the  lower  ;ettr«iui ties  of  ianae 
iroas  are  huog  chains  carrying  either  •  ireotaoaular  piaffortn 
loadeel  with  weights,  or  a  rectangular  baxfoontainipc  stone*  os 
other  poadesons  matter.  Id  using  tbn  macuia-v Hie  osrer  'Is 
prensed  down  and  fastened  by  a  hook;  by  this  proceat  the 
roitert),  andplatferm  below  all,  is  eletattd;  then  (be  linen  :U» 
be  smoothed  is  wrapped  abont  the  roUer  C,  which  ll  next  iald 
to  reat  txjtwoen  Uio  roltars  A  and  B.  The  lever  is  theatfracd 
frOai  tbe  ho  ok  which  kept  it  down,  and  the  action  of  the  per* 
dermis  matter  on  tbe  plntfor m  brings  the  roller  1)  tnt*  canta-ot 
willi  the  roller  C:  in 'this  state  a  rotatory  meiion  is  applied  hi 
all'the-soikra^  by  means  of  a  wioeh  Deed  to  the  axle  of  0; 
anil  iaa  short  tioie  the  presrore  of  trio  rollor  C,  nrfairot-A,  B, 
and  D,  wUI  give  tbo  renuisile  smuothness  to  the  linen:'.'   .■■■■■■ 

Tbe  patentee- any*,  Hit-  maohinc  will  a'et  best  with  awheasam 
the  axis  oft  nek  of  the  cylinders  A  and  B,  and  a/pinion  bet  ween 
lliom,  witha  lly -wheel  On  the  ax k  of  the  pinion,  to  whicaraaau 
tien  being  given,  all  Inoqualiiies  of  prcssare  will  be  ooarawered 
wkh'great  enae.  Tbls  maohinrs  is  not  confined  to-rnangtiaf- 
only,  bat  maybe  nsed  Willi  soecaj-H  as  a  copiiefuplateawinsinrf 
press,  a  lettcn-oopyinit  machine,  fco.  r  ■!  ■ .      -■     ■,   •    ■     ■-■  i- 

Ah  ■fmprveed  M-twOtB,  bf  Elitlot  PteJi»)/.~  lathi*  maobine, 
a  vcpiilar  altornsting  motion  Is  carried  on  by -a  power  <ran- 
llhaed'  Ife  one  diroetiort.  The 'novelty  .in  this  mnrglo  is,  the 
oantrlvottce  for  obtaining<  the  alternate  forward  and  baefcwaral 
motion  of  the  box,  and  consequently  of  the  rnllrts.iby  boa- 
Uaukllj  turning  the  whscb  aathe  salae  dircotion.  Mare  (ban 
OrM  mode  of  obtaining  this' object  i»  already  before  the-pol'Ke, 
hut' tlia;  sJmpKdlty,  iftgoiruity.  and  ollcaey  of  the  arrange  Mont 
adapted  hyMrL  Pechey  for  this  purpose,  wrfl  be  apparent  from 
the  fnlluwing  deserifilion:—     • 

Figure  1  exhibits  a  plan  «v  view  of  the  upper  side  of  the 
mangle.  Fig.  B  is  an  end  view;  Fig*  *s  *  side  view  ;  fhe  bof. 
tom  parts  ol"  tbe  fratrie  being  represented  as  brnken  off,  so  as 
to  reduce  it  within  the  plate;  but  the  whole  height  is  seen-** 
ng.  3.  The  same  letters  of  rvjfereueo  apply  to  the  Unihc  parts 
in'eaeh  figure.  '  Fig. 4  fs  o'Stftlioti  of  a  double  ruck,  n  it  and 
bb,  together  with  the  ptriffiRier  bloekft  or  tTiiides  ce,  (which 
support  and' guide  the  rack  or  axis  <fil.)  being  cut  by  a  piano 
in  the  direction  of,  and  perpendicular  <o,  the  axis.  Fig,  5  la  a 
similar  section,  shewing  the  rack  In  another  siitmdoti,  as  will 
be  hereafter  described.  Fig.  0  is  a  licw  of  part  of  the  shall 
ltd,  shewing  the  two  yournAts  t  -,' Which -turn  nod  are  suppoHed 
hi  the  plum  bier  blocks,  and  also  the  prninn/of  three  teeth, 
formed  in  the  middle  part  of  (he  shaft  whieb  works'  into  fhe 
racks.  Fig.  7  is  a  section  of  the  plummer  Mock,  rat  irf  the 
direction  of  Uie  dotted  line  ^«,  fig.  4,  and  of  the  prnlort/,  toge- 
ther with  a  side  view  of  one  end  of  the  racks  am  and  \h. 
Fi-s  4,  S,  6,  and  7,  nre  drawn  double  Ihe  alee  of  the  former. 

A  A,  *e.  is  the  frame  or  the  mangle,  U  B  the  moveable  box 
which  contains'  heavy  weights,  and  CC  two  tollers,  which  are 
all  made  in  a  similar  way  to  other  mangles. 

On  the  upper  side  of  tho  frame  A  A,  be.  are  fixed  head 
slocks  D  P,  which  are  fixed  and  kept  perpendicular  to  each 
other  by  aDiron  bar  AA;  on  the  Upper  side  of  the  bar  are  fixed 
theplumnjer  blocks  ce ;  the  upper  and  lower  parts  of  the  plum- 
met Mocksbave  projecting  pieces  it  nod  jj,  which  support  and 
gnfrie  the  double  rack,  see  figs,  4  and  S.  nit  and  hh  is  the 
double  rack,  which  is  fixed  parallel  to  the  box  B  B,  by  means 
of  two  perpendicular  studs  ft  ft  ;  the  stnds  pass  loosely  tWoh  gh 
loops  In'  each  end  of  the  racks,  bo  that  the  rack  Is  at  liberty  lo 
move  up  and  down,  being  at  the  same  lime  prevented  from 
sliding  Off  by  the  pins  Hi  each  end  of  the  rack  is  iupporte'd  by 
two  spiral  springs  mm  Died  on  the  upper  side  of  the  box:  tbe 
ends  of,  these  springs  pass  through  small  holes  in  the  ends  of 
the  rack,  and  trad  to  support  it  In  a  middle  situation,  such  a 
poslliuu'as  that  the  pinion/,  fig.  7,  shall  be  in  gear  with  the 
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smec  barwfthe^rslokY  The'decmt*  rtek  cousiiU  of  afct  bur 
of  iron,  having  teeth  totaled  In  the  internal  part  of  it,  <  aft  shewn; 
to  flaw.  3  and  7,)  and  also  two  fins,  or  ribs,  *  and*,  fiui  to  the 
upper  aad  lover  edges- of  it,  and  projecting  ha  each  aide  ef  the 
lack.  The  aie  ef  these1  flat  It  to  rapport  the  raok  in  the  two 
situations,  a*  thewn  In  figs.  4  and  6.  dd  it  a  shatter  axis, 
which  is  supported  by  the  head  stocks  D  D,  and  by  the  pluas- 
ssev  blocks  c  *,  having  a  iy- wheel  p  fixed  to  one  end  of  it,  and 
a  winch  o  to  the  other,  by  which  means  the  maohinc  is  put  in 
BBotlon:  in  the  middle  part  of  Ike  shaft  d  d  is  the  pinion  /", 
which  works  In  the  teeth  of  the  raok;  in  figs.  8  and  7,  the 
pinion  ia  represented  working  in  the  rack  mm:  now,  suppose 
a  rotatory  motion  be  given  to  the  winch,  the  pinion  will  cause 
the  rack,  together  with  the  box,  &c  to  move  in  a  longitudinal 
direction  till  the  cad  of  the  rack  has  arrived  at  the  pinion, 
wheo  it  will  be  seen,  by  referring  to  fig.  7,  that  the  rack  cannot 
pass  amy  further  in  that  direction.  By  eontinniog  to  turn  the 
wiaeh  in  the  same  direction  as  at  first,  it  ia  evident  that  the 
next  tooth  of  the  piuion  will  take  into  the  gap  in  the  end  of  the 
rack,  and  thus  cause  the  rack  to  slide  up  the  stand  a,  till  the 
lias  on  each  side  of  the  rack  arc  raised  above  the  projecting 
pieces  ii  and/;  of  the  plummer  blocks;  the  next  succeeding 
tooth  will  actio  the  first  gap  of  the  lower  rack  ee,  which  will 
cause  the  rack,  together  with  the  box,  lie.  to  move  in  the  con- 
trary direction  till  the  other  end  of  the  rack  has  arrived  at  the 
m'aiocj,  when  a  tooth  of  the  pinion  will  net  in  the  gap  in  that 
end,  and  oause  the  rack  to  slide  down  the  stud  a,  wheu  the 
next  tooth  of  the  pinion  will  act  in  the  irst  gap  of  Ike  upper 
rack,  and  cause  the  rack  to  move  in  the  direction  first  men- 
tioned, and  by  continuing  the  motion  of  the  winch  in  the  same 
direction,  an  alternate  motion  of  the  rack  box,  &c.  is  effected. 

To  replace  or  change  the  rollers  C  G,  one  of  the  anna  rori 
must  be  turned  on  the  joint  by  which  it  is  fastened  to  the 
phmtmer  block  In  a  direction  parallel  to  the  side  of  the  raok, 
as  shewn  at  r  in  fig.  1. 

The  arm  forms  an  inclined  plane,  as  shewn  at  r,  fig.  3,  so 
that  when  the  end  of  the  box  B  B  approaches  towards  the 
centre  of  the  frame,  the  friction  roller  t  (one  of  which  is  fixed 
to  each  end  of  the  box)  passes  up  the  arm  or  inclined  plain  r, 
and  raises  the  end  of  the  box,  so  that  the  roller  C  may  be 
removed.  A  new  species  of  mangle,  on  the  principle  of  the 
parallel  ruler,  has  been  invented,  and  is  called  the  perptndicu- 
UrmmnfU;  but  it  seems  greatly  inferior  to  the  last  mentioned 
nachioe  of  this  name. 

MANICURES,  in  Churoh  History,  a  sect  of  Christian  here* 
tics  io  the  third  century,  the  followers  of  Manes,  who  taught 
that  there  were  two  principles,  or  gods,  co-eternal  and  inde- 
pendent on  each  other ;  the  one  the  author  of  all  evil,  and  the 
other  of  all  rood. 

M ANIFBST,  an  inventory  of  the  whole  cargo  of  a  merchant 
skip. 

MANIFESTO,  a  public  declaration  made  by  a  prince  in 
writing,  shewing  his  intentions  to  begin  a  war  or  other  enter- 
prise, with  the  motives  that  induce  him  to  it,  and  the  reasons 
on  which  he  founds  bis  rights  and  pretensions. 

MANILLE,  in  Commerce,  a  large  brass  ring  io  the  form  of  a 
bracelet,  cither  plain  or  engraven,  flat  or  round,  Manilles  are 
among  the  commodities  which  the  Europeans  carry  to  the 
coast  of  Africa,  and  exchange  with  the  natives  for  slaves. 
These  people  wear  them  as  ornaments  on  the  small  of  the  leg, 
and  on  the  thick  part  of  the  arm  above  the  elbow.  The  groat 
men  wear  manilles  of  gold  and  silver ;  but  these  are  made  in 
the  country  by  the  nativ es  themselves. 

MANIrULUS,  in  Roman  Antiquity,  a  body  of  infantry  con- 
sisting of  900  men. 

MAMS,  in  Natural  History,  a  genus  of  mammalia,  of  the 
order  brota.  These  animals  resemble  the  ant-eater,  and  feed  like 
that  creature  by  protruding  their  tongues  into  the  nests  of  vari- 
ous species  of  insects,  and  retracting  them  with  inconceivable 
suddenness,  with  their  prey  attached  to  the  tip.  There  are  three 
species ;  the  chief  of  which,  the  long-tailed  mania,  has  a  tail 
more  than  twice  the  length  of  its  body,  and  is  often  in  the  whole 
seen  five  feet  long.  Its  colour  is  a  dark  brown,  with  a  tinge 
of  yellow,  and  it  displays  a  very  brilliant  gloss.  It  is  perfectly 
covered,  except  on  the  belly,  with  large  scales  resembling  the 
substance  of  born.  It  is  a  native  of  India.  The  short-tailed 
cU. 


mania,  onsen  thicker  mwJ  shorter"  than  the  aorxeer,  te  ffoteitjtf 
whb  sewtes  still  thicker  and  stronger*  It  is  found  in  many 
parti  of  India  and  Africa*  It  moves  with  great  slowness,  but 
on  imminent  danger  of'  attack,  rolls  kself  up  with  the  compact* 
neas  of  a  bail,  and  defies,  in  this  state,  the  attempts  even  of  some 
of  the  larger  beasts  of  prey.  It  frequents  marshy  and  woody 
places,  and  Uvea  almost  entirely  on  insects,  particularly  on  ants. 

MANNA.  Several  vegetables  afford  manna,  but  the  ask,  the 
larch,  and  the  albagi,  afford  it  in  the  largest  quantities.  The 
ash  whisfa  affords  manna  grows  naturally  in  all  temperate  cli- 
mates ;  bat  Calabria  and  Sioily  are  the  most  natural  countries  to 
this  tree.  The  manna  flows  naturally  from  this  tree,  and  attach- 
es itself  to  its  sides  in  the  form  of  white  transparent  drops,  but 
the  extraction  of  this  juice  is  facilitated  by  incisions  made  in  the 
tree  during  summer.  Its  smell  is  strong,  and  its  taste  sweet- 
ish and  slightly  nauseous ;  if  exposed  on  hot  coals,  it  swells 
up,  takes  fire,  and  leaves  a  light  bulky  ooai.  Water  totally  disr 
solves  it,  whether  hot  or  cold.  If  it  be  boiled  with  lime,  dart-, 
fled  with  white  of  ef^f  and  concentrated  by  evaporation,  it  af- 
fords crystals  of  sugar.  Manna  affords  by  distillation,  water, 
acid,  oil,  and  ammonia ;  its  coal  affords  fixed  alkali.  This  sub- 
stance forma  the  basis  of  many  purgative  medicines, 

MANNER,  in  Painting,  a  habitude  that  a  man  aequirea  in 
the  three  principal  parts  of  painting,  the  management  of 
colours,  lights,  and  shadows;  which  is  either  good  or  bad 
according  as  the  painter  has  practised  more  or  less  after  the 
truth,  with  judgment  and  study.  But  the  best  painter  is  ho 
who  has  no  manner  at  all.  Tho  good  or  bad  choice  ho  makes 
is  called  goute. 

MANNERS,  the  plural  noun,  has  various  significations;  as, 
the  general  way  of  life,  the  morals,  or  the  habits,  of  any  person 
or  people ;  also  ceremonious  behaviour,  or  studied  civility.  Sto 
the  next  article. 

Good  Manners,  according  to  Swift,  is  the  art  of  making 
those  people  easy  with  whom  we  converse.  Whoever  makes 
the  fewest  persons  uneasy,  is  the  best  bred  man  in  the  com- 
pany. As  the  best  law  is  founded  upon  reason,  so  are  the 
best  manners.  And  as  some  lawyers  have  introduced  unrea- 
sonable things  into  common  law  ;  so,  likewise,  many  teachers 
have  introduced  absurd  things  into  common  good  manners. 

MANOEUVRE,  in  a  military  sense,  consists  solely  in  dis- 
tributing; equal  motion  to  every  part  of  a  body  of  troops,  to 
enable  the  whole  to  form,  or  change  their  position,  in  the  most 
expeditious  aad  beat  method,  to  answer  tho  purposes  required 
of  a  battalion,  brigade,  or  line  of  cavalry,  artillery,  or  infantry. 
It  has  always  been  lamented,  that  men  have  been  brought  on 
service  without  being  informed  of  the  uses  of  the  different  ma- 
noeuvres they  have  been  practising ;  and,  having  no  ideas  of  any 
thing  but  the  uniformity  of  the  parade,  instantly  fall  into  dis- 
order and  confusion  when  they  lose  the  step,  or  see  a  deviation 
from  the  straight  lines  they  have  been  accustomed  to  at  exer- 
cise. It  is  a  pity  to  see  so  much  attention  given  to  show,  and 
so  little  to  instruct  the  troops  in  what  may  be  of  use  to  them  in 
real  service.  No  manoeuvre  should  be  executed  in  presence  of 
the  enemy,  unless  protected  by  some  division  of  the  troops. 

MANOMETER,  an  instrument,  intended  to  measure  the 
rarefaction  and  condensation  of  elastic  fluids  in  confined  cir- 
cumstances, whether  occasioned  by  variation  of  temperature  or 
by  actual  destruction,  or  generation  of  portions  of  elastic  fluid. 
It  is  sometimes  called  vtanptcvpe.  Mr.  Boyle's  ttatical  boro- 
meter  was  an  instrument  of  this  kind ;  it  consisted  of  a  bubble 
of  thin  glass,  hermetically  scaled,  about  the  sice  of  an  orange, 
which  being  counterpoised  when  the  air  was  in  a  mean  state  of 
density,  by  means  of  a  nice  pair  of  scales,  sunk  when  the 
atmosphere  became  lighter,  and  rose  as  it  grew  heavier.  This 
instrument  would  evidently  indicate  the  changes  of  density  in 
the  atmosphere,  but  it  leaves  us  uncertain  as  to  the  cause, 
whether  it  is  from  the  change  of  its  own  weight,  or  of  its  tem- 
perature, or  of  both.  The  manometer  constructed  hy  Mr. 
Ramsdcn,  and  used  by  Captain  Phipps,  in  his  voyage  to  the 
North  Pole,  was  composed  of  a  tube  of  a  small  bore,  with  a 
ball  at  the  end ;  the  barometer  being  at  29.7,  a  small  quantity 
of  quicksilver  was  put  into  the  tube,  to  take  off  the  communi- 
cation between  the  external  air,  and  that  confined  in  the  ball, 
and  the  part  of  the  tube  below  this  quicksilver.  A  scale  is 
placed  on  the  side  of  the  tube,  which  marks  the  degrees  of  dila- 


O»Hn31fAAttXIR)MC0HL\!fI£MUnBraftHCB. 


1tAA*t 


iftiioti.a.rjsjitii,  from  Hjc  inervasc  of  heat  in  ihii  slam  of.  (he 
|«||y|wH  air,  anil  ins  llie  .a  me  graduation NWitW  Can-' 
y-uhiiiV  ifiertnonictur.  Hie  point  of  freezing.  bciUKUiarkfld'afi.] 
,JiVK(il***^lo«  Mbt  M  will ■  *»**  i1*  »gfeo*  "1'  Beaioiar.the 
.-Mine  omwicr  as  m  tuciuvupcfei.  Uut  if  the,  aie  becomes  ,li&h1e«\. 
liiv.  bubble  enclosed  iu.  Hie  Ml,  being  IvattittOflipresWidiitvilli 
<)iln|i;,ii.-«li',  ftoil  tiike  i)ig  H|incea»in*utli  larger  «s  th*  Mm 
gre^jng  foree  is  lc#s;  therefore,  the  change*  *iisinin  rfrclmrtfaej 
.lucruaic  of  heat  will,  be  propuriia«aMy  larger,  and  i  t'h*  irrtUfn-| 
■^HitrtiWilUtnw  the  dilfer*iir-e,s  m  the  density  of  die  air.arlsaeg 
ff!HH  1,1m;  changes  iu  iis  FWttWfd  head  oVr.  Itamideu  found, 
!itat,a,Jieat, equal  to  that  of  biil|ii>n  Watgr,  in<lrem<d  lilt  VBtigBi- 
Ijide-  nXUin  itir,  iVnin  ubat  it  wa»  W  the. fruefcing  .point  ,(}(|!u£  the, 

tHiha Wmi il  f«lbjw*,i|ii»t. tli». ball- Bll4  fiat  „!  ,ii,,.  tube 
|o*',lfis,bpfiii:iiiii!rof  itie  stale,  is  ,of  a  aatxniuidu  «<]««*  to 
nost  414  degrees  of  the  scale.     If  the  height  of  bidt  tie] 
lfflatn»i»h)frla|id,HiBr(OowelM..lia,giTeiJ>  the  I...  ik!ii  of  ibeboroJ 

MBfrsBM  be.dcierminodfljsft.,,     i,  9«.ni 

,lllA(A>'0&  »a*  a  di.sui'l  oj'  (jrdurnJ  It  Nil  hj  lords,  or  jtreit 
iPfiP^onajreMi.iih'ikeptia.tliEirinnvbatidtisiJ^inupUkndiBB^tiS] 
^efcis^fy  fa; ,  the  use  of  their  fa  mil  its;  Trie-otherl  lands,  gtUay  i 
distributed,  a/unrifc  their  .tenants.  The  r^iiaua  oflbuouuinr, 
b^ig  j^c-,Jiivaieil.  was  termed  iJM lord's  waste,  and  atmed  for  I 
Gooijiiun  ofp»i'ure  to  the  lord  and  .his  tenant*,  Ail,  ■  rofOKHs 
.enisling  3i,"a»  4*1"  "i"»i  have  existed  ,ajf  early  us,  Kli«  ^d 
ward  L,  ;unl  rau-t  haven  court  baron.  „,.,,  s,iw..U  *-t..i[  '•» 
;  jt.lSFE,  .3lrtM»:a,  )U*"t  or  M*Ns..H,  in  , ancient, ll»w- j 
book*,  denotes  a  ilium*,  or  habitiilioji,  cilber  w,tli«t  without 
lanH.  X~.  Hoi  sb  and  Massionv  ,  Tup  word  t*  feimwUiuni  « 
■TTi'ii'.nfr-  ■"■  °''''.'i"C :"  »i  being  lb*  place  of  duelling  o*  ltsi- 

'MAN^J,U;aHTEB.  SwHrwiciM.  ,  J'X7>'m," "..'•"" 
^1  i.NTl.H,  orWAvn-K-rntr,  in  A  re  hi  tec  lure,  the  loner  ,pnri 
■»l',llii;  ihjjutny ,  at  that  piece,  of  limber  which  is  ItmLBcraesflbe 
jlWWi'VlWwPUins  the  ooiupartnit'nta  of  the  uUimnaj-ptecei  nl 
,„))'lrt,\jti,(,,ofr  Mantling,  in  Heraldry, that  a  ppe  a  rant  oof  <JY  Idl- 
ing, of  c,|ft(i,  lluur,i*hit>K,,or  diaper), .which  i  many- cubic  vein  tint 
ii  df/iKit  :ihoiit  a  coat  of  arms.    See  UK.nai.pav,,;,,  -,-ii  ' ■  !. 

.  ,rMA.NThLIJ-.rS.  in  (lie  art  of  war.  a  kind  of  moveable'  parol- 
Pff,s,iP>ad»oljpi«nksabuiit  three  inohe*  Uuckvnailed,  untlcwBr 
aflfllhijr.Hte  tfuc  height  of  almost  si*  fact,  generally) cased  wiih 
tif|,{v^d  SKt,iiD<iu.»u)al|  Htv'Ne.HO  tlmt  in.a,jit'BO  ili.-_v  in;<>  be 
drinn  hUwcihr;  piofioerei  i.e,  sheHer  .ilmm  Uoa  Ihceuemy'i 
■iubII  shot.  , .,  .1,,!. .  i  ,  ,  „  itwn 

J.>MfVBfTlsv«[B*ni*s«fi'i»epI*-.'>f 'be  order homiptenu  There 


6fJccn..«di»)W.  nearly  tiirtn  iituln 
Wid,!iHJi*i,iTaflr»/  .aiitinB  .posiur 


•f .  Europe,  of  a,  boauti  ftil 

IcnRtlitof  .Bialouder  Jh»pr, 

i-   "'.v  ■,:■■<'.    «'     >:''i<!     ■■  1  •   'Ii.- 

JWP  (Wfl '.f**  «#■  if  '".lb"  .iiet  of  devoiion,,  ,TliD  insi-.  i  i.  ui  a 
[in-ilai  'ii>n.sdi.s|iosiitiof)IljvitiKOB«tiial|t«'  iniwsls.  .which  it  notclt- 
HtAtMltfMRHi  RBxietjt:  itia.abtoverj  puRontiou8,M»d  wien 
(w'"A  "till  ii  their.  eiitso»np»|ie*ies  in  a  it  ale  of  captivity,  tlwy 
nil! .raini'l.  i^ful*  ullu^r  with  tlte.iitiiKt.st  violonco  (ill  eno  is  de- 
.ItviuJ..  The  c,.,i!,|iii'ii>f  ilt-viiiirs  bis  t.nt^.fonist,  , 
.  >}AN.i;JF *C,Tt'UES  ntiiyi>c  delinod,  thearU.by  which  ttatrj. 
[id  |ir"ilucliiHi»  nruitrouKltt  into  Ihe  state  or  form  in  which  they 
are  ei.nwiiaqd  ur  used. :  The  rpritvuijiBJ  ninuufnclurea are  those 
oiiriljKli  llie  various  artiules  of  clvtluitR  are  fabriontodi  m  the 
Hvoilvwiiiaiiutietun-,  the  leoUicroianofaclureiu  part,  tbeooltori 
btUoWn  ft*  liueuBianiiraclure,  and  the  fllk  iiiBnufaolura  ; 
-|.|)}>1>  wtielt'O  of  boiiaehnld  furnilure,  as  Uio  niauufac- 


,  porcelain,  enriher 


ind  ofm 


!flls.w»,-itaitj    tlm  iron  manufiu'Xure   furuishts  iiuplcnti'iiis 


.!,S«eHl.|B*.>iPJIT.  i    .•,,-. 
.  .,,  T4cer  Pt*ui»  PJnlanvi.     Bj  tapping  this,  twe  H 
jieldtn  liiintij  not  unlike  Lkil  of  llie  birea  Iree,  from  which  the 
Aiui-iinam   maLo  n  sugar,  and  tlio  HiglilanderB  Mmietiroej  m 
agreeable  and  (vholesoiue  wine..,  ,  ,   ,  ;    v  i .■     i   I    l,.,     ->v 

MAPS.  .A  map  represent*  the  earth,  o*  osdy  a  JiorMon  arNt* 
surface,  a» Croat  Uiiiain.  The  former  are  called  «iiii«£nl: 
the  latter,  particular  maps.  The  upper  pari  of  a .  map  la  the, 
north,  the.  lower  the  soulb,  the  east  is  on  tbo  ii-lit  lii.nil  *ii!e 


«t  wm. 


iMgWMlil 


■■iii'i  'Ii-  -a,:. i  n  til w*rd»;. I**-  J*ri  Jraodi  if  the  aiap  MopaM 
■  bel'oi-ejon'rw  it  ono  be  read.-  The  Intllodes  are  market  au  At 
p*«pd)Bi)ula»..niai>;m»iijf  ifae  enst  anil  west  [  the  longita Mavtn 
tin-  hoM^ojiial  iiiai'KiiiM  at  trip  and  hotluin.   "■  ni  t>  ■■•(ifT.nit  S  'A 

:  'lite  Cvaitrnttnn  of  M*»a.w- VwA.  I-  7'n  iom.tn<ei  *  MtfUf 
tl*  \Y*rl,L  ™d«.  lUiito  t>f  a  mtri4iauA\°  aiflke-  <tioh},fa,-ry,MMtt* 

ie/iiArijpafneu<(£ee^ha  Plate,' ig.l^The  Rlobdlar  probaUan 
of  the  aphnret  represents  spaces  on -1*0  surface  of  [the  plo4h>4y 
*o,lill ibphtMM  »f  the  projected  map,  a*  nearly  as  a  <r>hftficil 
ifttirlaeei^atiherepresettiedaaaphMe.  ■  Tfie^lary*  of  tfiaatti- 
dteiiliB  the  plane  ef  oaoofthb  great 'olrateantf  tie^pti^r^rao*- 
in;  ititiiu.'li  l"nh  poles,  and  erosaitiL-  the  equal. ir  aforl|^it 
>Sjit|iaa> ,- A  hcniiiiphorieal  mapjis  a  represehtBlinn  of  tiro  ttratc 
iBurfACflioC'ithe  Earth,  projected  oartko'ptBne'of  otn)  of  itbgi^ht 
ioiitcJbaiii  t.i  urn  •'■■  null  anil  n>  ->."i  waili  .U  '  trwAawi  adi 
,,  hdTauiratMiho  mtrit limit,  orei'i'eoM  in"  lomiiude.^- r»rn*rliA"B 
ARdirHfi  »tiiriirtt  .Rflnlea  to -each  oUieir  A  ft  *epn  jrrl«B|ae 
.eqaflUir,  and  N'S  the -uxit  meridianv  From  Caa  n  rent.  *y  with 
-•ttjt -radius. iC-Aar-CiB,  aoeordiac:  10  ibe  »laeaf  yourwafer, 
-(*WOTSboi.lhe.'»wcio  A  N  US-  This  circle  is  llren  Hie  plao««f 
your  projection.     Divide  the  >foar  radii,  0  A,  f  N.  ".:  (►,"©*, 

*fteJ»ii*l»i>ii»»o^ual'pads.','  ■"  ■■ »ftV-  -V    111  .•xiVl 

v  ,Nttw,,todr*withe  rncridiBaaoP  weMof  Oreenwich,  wa'htae 
tin  i"ii  pultis,. and  the, point  90°  in  the  aquator,  t\  Ii.  I  roln'tt 
in  a  eenire.  ami  \iLih  N  (J  as.'radina,  desortbe  Ihe  ai,  BOS; 
MM  fiiini.S,  with  the  iisa«iQ.»adi»»+,  deaoribeJ  thoiaxc  Jl'©0l. 
IvS-ntov*!  tlw  coinfiBSsea  to  the  point  BO  on  the  r,,,,  ■.  it^'^ii 
dticiibeitho  am»  I.  L.and  fl,t2.-  Through  tbeinter.ieetinaoliif'l 
o*j|]  2i draw  lines  from  ,3.3., through  the, paints1 1,  I,  tiU'ihvy 
interjqet  the.dinmeterBA •produced  in  D-.  Then  w id  UWthe 
ccutit!  from  \vhi,-ii,  mithllle  ratiiua  1>  mi0,  or  I»  N,  or  I^Sl-lie 

nieridijtui.nf.atiPiwest  htngitud*  fron, Green- 1.  ■,  >, 

irribe.il.  ,The  same  radius. wtU  draw  the  mcridiaii 
HO''  \V.  h. :  :.and,  in  the  atbea  hOmispherev  the!  oai 
o»erjdian»t>feast.lrai|titBde.i     ■■         lnMlai^.,1 

'i'l  (  ii.i-iiiSiiin  ..|  .'jii-'-  is  i.liawn  in  the  same  manner  as  AMttr 
Wi.sxMpt  that:  theipointhfton  Ihe  oqualar  (A:B)  is  the  IctolMfc 
f»oin  whinh,  with  Ibe  radius CB,  the  rnier»crti(ins  Ore  ni*de* 
>s.aLiSOd|6i£,  Dnlhearca  described  from  N  and  S.  Th«pe1st 
ii,  where  the  lines  *«,  6«;an>eet  on  the  equator,  U  the  Uaffre'Mf 
the  meridian  of  ,'j0°  W.  longitude.  The  same  radius  ser*eW  let 
thovlher  three  meridians  30"  within  the  circle  of  pr'ijectfoo. 
In  thia  maunerare  all  the  other  meridians  for  both  lu-mi.sprJWei 
t.i  1".  .'niwnj-ai  may  be  seea  in  the  Plale.  tig.  7. '  '  '  '■i»irnii'|f 
-■  Jt.  ,To  dretrthUparnUelt  of  latitude.  (Pig,  2.)— LatitudWih  Hfc 
ilri.hii.cr  i-.r  any  place  from  the  equator;  north  or  »oath.ll'Tht 
AaaieconElruelion  rcniajhtnfi,  and  the  radii  ' '  N.  r  s,  .S»ide8 
eauhinto«uie  equalpBits.  Divide  thecirciimrerence  Af*&S 
into  thirty-six  equal  parts,  each  quadrant  AN.  BN;  A  9,  BS, 
will  bo  ditided  into  nine  eqoal  parts  which,  behig  afniii'sub- 
difided into  ten  equal  parts  each,  wilt  give  us ,160  ■■■]  -if^paMa 
« degrees.  ■    l     •"   >'■•'■ 

To  draw,  stow,  the  pavallel  of  30°  RtrrfA  tatltnde.  aet  M 
foot  of  the  compasses  iu  lb o  point  30  on  ibe  iirit  meridian  K& 
uud  wilh  any  radios  describe  the  circle  KT  I..  Set,  airdih,  Onp 
foot  of  the  compasses  in  the  points  30, 30,  in  the  circomferetoeil, 
and  intersect  the  circle  K  T  L  in  the  points  i,  i,  n,  n.  Tliroogh 
siundii  draw  the  straight  lines  na,  it,  meeling  each  other 
irt  the  point  ft  of  the  nxis  S  N,  produced  to  R;  and  with  R  as 
a  Centre,  and  RSD.as  a  radius,  describe  now  the  parallel  of  30* 
north  latitude.  The  same  radius  is  used  for  30°  south  latitude. 
Aficc  the  same  process  the  parallel  o(  W  north  latithde  is 
drawn,  as  may  be  easily  conceived  by-  inspecting  the  Hjtarc. 
And  in  this  way  proceed  with  all  the  other  parallels  in  both 
hemispheres  ;  as  is  evident  from  fig.  7.  , , 

This  is  the  construction.  The  minutiae  oTJtf/inp  vp  tit,  saaja, 
reqviros  the  attention  of  the  delineator,  in  strictly  oi-crving 
the  art  nations  of  objects  or  lines,  as  they  respectively  bear  on 
the  practice  of  map-making. 

,i  Prob,  II.  To  project  n  map  of  the  world  en  the  plant  of  a  mtri' 
ttian,  according  anil  by  the  sleteopi.iphie  proj'*eiion  t./'(A«  ip&ere. 
Frg.S.  •].  Todrawiht  circlet  of  latitude.  —  Id  .■scribe,  from  any 
oeatre  C,  the  circle  BNQS,  which  wjll  represent  one  half  of 
the  earth's  snrfaee.  Draw  the  diameters  EQ  and  US,  inteiv 
secting  each  other  at  right  angles.  T.Q  is  the.  equator,  and 
»'*"'itn  fere  hoe  into  360 


icridiao.     Divide  the 
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iKtattp^rtl;  iiuuinertd^.lW  3WStnVowoa  thete^re.lp  Prom 
Jj  w ■Hiw<*«w--»^>JHboi»*W'n)i«**i*h»ii»«iii»*'l*»'ti»»i'*ilcl 
tree*  .Ore*  the  pwtp«iWiBittaB«*iirfui(Jii(»triui»iji.U»irt.1M«t 
NS  produced  in  *.  .iQn^ip^*»*flnwjir*>or«lreii>oo*»r»**'lo 

■  d.rtrihe1|fc»r(»«aHBzlt*4»i-wv«W*«*bd«gi«of.*uriyat^ 
.  tttdo-    Th«»*w!.(»4ftr»j|fHli*««*iDi'tb«*iitip*ranel.«f  nwiA 

ktliiudei  Mtli.«ilt>'-4h»-«iti«plUjnnMaU:tba-other{«wallBla-iii 
■»urt,*t wtephenWRW  rtrfcwj  as^bev-ere-Jnily  ■sbeww'la  figi  fc 

*  T»  «V«  irWvro-*i«f . /a/ffoijBnwawi^Tbo  Menual  divisions 
«(iiJioequ«lMV^»iri(iicai«l(ih|riitlib'iininbei)«'lO,iaH8OI'-Ua-'0ii 
Aha  radinVs  -G©,  •D#.*bloh«ro:ohtri««»  fcon  No.t,  Apr;.  11.  The 
ppinU  W,  MUpi.  Ml  wtrffntrdi^wi  whiota  the  cireiea  oMaDgi- 
iUfta  &•  N'  »«iWb»#iMm;*r)tk«  hrwm  inept;  droits,  prednee 

■  Ike.  wiaates**'  E,Q,,  aSadjiranw  »*nin>oafb  .every  ten  in  drgrWHn 
tbe  quadrant  NQ,  draw  lines  culling  that  diameter  predooed, 
and  4k*>  b«iolt.aF.i«ecr*eollaBiirill  a*re\*b«  centre*  for  *he  re- 
•aiBM«]«afBk»|ofloD|ttlided:«b*eti,a,>bD«ev«rjit)iat  "•■thcon- 
jre  i*  twentf  fegrrmdlstaol^fjbeirthe'prericdJng  one. .  i  Pontile 
•ia*kaiof.k>J»gitad*  iO;  the  e***rtvsemi)BeimBr^Bre,-if]©  centres 

■*n*y,  br  formwMiJt  i^lmge*#nue  draper/ diitacue*.  on  taedra- 

«i0tctiBQ/produa:d,itb<<MMtnr7iifa^i".'i      i ■,  ni  "■•■' 

JVo*.  III.  Todrawamap of  tkt  eartir  o\AayUin  of  a  HnrMian, 
««viW»!j;((w/aV.i/»«n«pW«  fkibala* i projMtian  #/  M«'*p*ere. 
■Fif..«-1< i *> .*M»Bif*«-nifdf/  of  •Ktmth.U.Doaorib*  the tlreWs 
*N«S,  draw  ttaskeucMniiBQ/add  HSal  rigi.i  migles;  the 
format  re^o**nU,lhe*ip3aietl>a«cbtn*-l*r>Ur  the  axis  meridian. 
J*Mh1o,Uid  qiM*imot'*iS(iiotp  nbntijoitpKrai,  IV. SO;  90.  At. 
Fro**  «aob  .*ffilb<l»o:da»nfi,nimta*ii*ioCii  «*F./'Si>.  E«3« 
XmTdnV&c.  [Urr*ae,intt>  t*nieqHBJ4iaTlB.«at!p«ti,>nH/20,J7.-»o, 
J  CO,  Sic.  iwdfrnvi  r.iflioipmot  Wi^iviAjBvitot'.ftUI  the  perpen- 
e>ujaan  e.F/r«.i*nd'*<*Jl  paoacrced  tiUithey  cut  the  polar  dia- 
awut*  o»lend#it  sedan  nil  el  jut  *1ioippia*sFv-j),'0,  arff'tttntrt*, 
lion  *|iinlMlhftl«icdo».iorj+aiaWfc'i^"jas.r  liao,  =rftj0,  are  to  lie 
d«HiilMd,-Md.ltilitrii,ilM|iftr(ba  wkBiWisrrrcaraaentuloa  'of  Ibe 
parallels  20,  :«),  and  80  degrees  of  esaatiiasjtifde.  In  the  nante 
«ia*De»,dfamtbt  pnrelWt  farnawrry  irnii.oriifth degree  In  lhat 
MBiUhe*sij.phe.r*.  ,Xtt.obtai*tltoi*Ja  Ihamortbeni  beanapbfre, 
Ktoflon  tli9,liiie.SW;(WariUi;*d;)iaitilo  opporiwdkoottoif,  the 
iiutwre  nhjtbuast <*MiM)«MrtMdiOf  .the  ..south  cm  parallel* : 
aid  tee  nsrther n  «»»■  .Mtft  bodeactibed  Jar  every  itotb  degree 


<l'i»rfr»iit  SQ  inia  t*o lO^UaHpaataa*- x-y-cr.4fi°  eaiij  and  let  full 
UMt nerpundkidar » #i irem  ina  point*.    Setoff,  en- the  Nae  N  S 

Eredncud,  S  R  equal  twtoitaenalguiuX  then,  lines  drawn  from 
,  to  «>,  au,  30.  tr...  I*  tlx.qnltdjciiBt' W  alt  wilt  divine  ibe  ratfhra 
inrlwe  point*  10..80,  W^fecrtrpttRh  Mhrcfi  the  circle*  of  longi- 
tawe  arc  drawn  Cin^(.i*i).i«i|lh«,fWlflniiin|  imurr: — : 

To  Gad  lm>«4«tne.t>r«h»jwal«l.Bia)  Hi,  join  the  peint*  S  SO, 
tui  N  «>(  divide  tbeutit*  lltmioto  twoaqual  parta  id  v,  and 
let  fall  Hie  perpendiculars  o30;  and  the  point r,  whore  Ibey 
DWt.ii  lhe,otft*rft«f.»  oinlaroftlHliriaBTeaa'af  Magitude.  The 
Other  centre*  may  l>«/»utidf,emtot(y<iiii..tlie  aaioe  manner.  Or 
the  centres  may  be.  ftmpd,  .uaeanJiieally,  from  tlw  folloniwr 
IWfiUXUMBTIilClIt  TlMLR>0t.BaIt|l4H-i<  ' 

1  ■!  V 


-e'flio 


l>t  the 
Ihr  circle  be  dirMed 
into  100  equal  parts 

meridian  or 


of  those  parti  aet  off 
from  G  toward*  Q, 
added  to  tbe  diitance 


r«Sp:I;;'S"'j 

'   '  '  ^fftiP:  J. 

Thn»  the  radiys.oflin.filf^!^'10^"''  lonK"t"de  «  eiuial  to 
Ihe  dL.tanco  between  JO-in^tlKjiliuoiEC.  and  10  in  the  line  QG; 
Iherndioji  of  Uia(.,nfqp?,p,the>  «UtU««  Utwceu  SO  and  'jd; 
that  of«0° between  90 In  the  tilie  fiC-Md  a  fiiiro point  in  Eg, 
prodoccd;  which,  takes. from  (>  will  be  =  3-U  parts,  ufwbieh 
tadinj  ii  =  100. 

-  Pr**:"r-  ^opro>eet«nurfl;o/tAr«Bi-(*«I*r«9r«paw((Wi/,iirrorrf- 
1-3  10  tkt  hottXOTXinl  iirajtctuHvftfi*  iplur*,  **<!  an.iKf,  huj  Ui  Hie 
witvlt  o/I-endon.  (see  Dr.  aitaiTt  IrtalUt  on  il/»,i,.)  ,Seo  ujc.  ft. 
To *■«■:  i£r  mtrUHaHM.— yVilb  aoj  radiua.  SCerSU,  describe 
tbe  circle   CpD,  wliict  diride   as  usual  into  300°,  and  draw 


iiib 


■'©Dp*Ml*a«irHK*t  MtgleVto'rteW'Blber':  fftetl  wflfTfi'ltf1 
fca'smertHian.iiwriabbnierllfiiHid'^ouill  wWmrJ*.'' J^WMwn|l,  _ 
rt*o»u>«f..pir»ftir;'!aioi)rr«'lrt'eiri!lM,'or  the ,rsflWeW,':tfaftri**D% 
■eacfc  other  ib'  (rm'»erllth'aiitf  'tmaif-.  and  odftflw  thtBferlttrtwt 
ri|)lrt  aaghti.'  '<M"lWf)wHrwirt  D*»*b(  off  D«—  V\\a  ifflhs 
lalittioV  of  il^nchnr,'  and  drak  parMIH  »  O  D,  W'fi,  fl™  <*« 
wwd  wa*tw(i)wii(ri[)fHhw'ptace;'  Bioe«t  WE  In  ibe  point  Z, 
wtichi*iM^iioH(f*H(  6nti,pIa*t>'fpVojtt1tiiH.  The)  tettWs'I. 
bV'W,  tf,;:eprciBtrt' ihe:1***  Cardinal  points,  beHrine  dttfl't-s^t 
«ad  woit.  n(lfth"aUe>'Mdathiin<om  Londdn  (Z).  as  tbe  centre' tor 
trb» prajeetionl I  rfnd  Pnlid'pttlb'ef tlie 'nierirJf«naf  projeefton, 
UjUbo  th*|MHeof'*«')i«rr*«ndl  projection.  DeaeHbe  nOw'In'e 
roerWian*  of  uhfl'tiirHdritiM  f/tkittSati  CPU;  obsertioj-  'to 
allow  them  to  yab*'tllrwagttiibc>'  pole'  P,  beyond  HM  primitive 
eirwte,  and  W  toveh  Die1 'hoVutontal  pfojec4ion  fa  tie1  sejftnent 

•to  dtiet&eik*  parafMtefhilifvttt  ■"■bttt'a  rulempon  W^aHd 
more  it  to  every  degree,  or  every  leBth  degrec'if  the  meridian 
Pll  ewnttOUPd;  marhlng'iwhure'  it  «(rta  the  meridian  it'  8,  for 
•liroagh 'these  iwlntn-lfce  pnraHels  un!lM»  *lde  ttf  the  pttle  tddit 
*M>paB*v  i  B«4,'  a.r  tiky  bat«''wdt  'a-«bnimon  centre,  thepoinfa 
Ihrowghwhtch  taerpam'eo  IhtfAtheV  Hide  of  the  ftofe  AM  ftitM 
br  mering  the  rider  alert*1  et^rV  tehth  decree  of  the  MertA in 
F  C  eontihuet)  ■  'fttfwhelcbef  tw  riiW  intersect*  (be  rttrridntii. 
HS  wtlr,beth»l Opposite ptfiffts  thrduyH  which  (h*  parallel*  are 
to  pass.  Having  now  oWaineii'ff*  drawtflerg  ef  ihe  paVaJlohi, 
we'hfliie  only  1r>  HlteOt  rfach'  oC  IhCiii,  and  with'  on* 'bin*. 'is  n 
ndlu*i  wesoVKe  iHe ■•  cOrrespeWeent  parallel.'  In  fine;  the  prov 
jeotion  rmtf  now  lw«jmwletcd;»!r  slidwii'rn  (lg.:*W.  sf.'      ■'■■ 

Prob.  V.'iHy  the  globvlkt  pr\(j#tiaH  of  Ihi  jenerr-,«e  (wMtfrwrfa 
nii/;j  K-iiA  nzimuih  Hurt,  to  thtw  tkt  bearing  and  distance  of  t?l 
placet  within  the  map,  fi-em-'Lihtfo*.  or-a4if  BrArr1  jn¥n |tfi  in 
rnDirrarrv:  (Hue  wg.W.^-I(  will  bn  perpei«eovlhatI  rd  %lfi*  pro- 
jacnieni  Ihb  lonfjlowe  an* 'latitude  of  ptaoei  ore  neglected, 
bemuse  the  map  i*  restricted  to  the  bearing  and  diftlanee  orfy 


erf  places'froot  a  ntntfen! In  the 


Deeeribe  b  cirereoPki 


.7 


xadins.  cross  it  ■wlllrrwo-dianmtcr's;  NS  repreaenH  the  meri- 
dian of  tbe  plaoe  mwumed  a9  the  oeWre,br  lite  norlb  ahd  south 
line;  and  W'B, the  east  and  'went  line,  nmy  he  roitsitiCred  tno 
parallel  oMntltade  pHsslne-ener  the  place.  The  inter***! ion  of 
the  diameiera.i  an  nt  Z,  Iirdfeate*  the  plaee  in  the  eentre. 
UiviaW)  end]  quadrant  ihirviW.ef  tire  eitrrior  elrole-;  end  the 
inner. cirete  tniw  88  equal  part*,'  to  indicate  the  points' of  the 


■  The  lines  radfot inr  from -Z  are  the  b ear int;  lines.  'The' three 
conoBirtrU  HMIre,  wfcscribed  dn*  the  eonnmw  eerrtrVZ.  Way 
be  a*  so  died  ni  one  degree  each;  and  the  teale  wBI  then  coh- 
Inia  180  teegraphicnl,  or  Sfldt  BngKsb,  miles.1  Suppose  we 
place  London  in  therewtr*;  then,  *ry  the  help  of  the  Table  bf 
Latiunle  and  LnngiUrnei  pagc'OOS,  we  may  transfer,  IbtO  tbta 
projection,  all  pbiue*  within  'IM  mtlos  of  London,  • 

The  wombera  1,  S,  3  dflzreea,  on  the  aoftfc  from  tl«  eentre,  art 
arbitrare,  and  ma;  be  reeltowed  10,  20,  30  decrees;  !n -which 
case  our  projection  will  emhrnee  1800  eeographionl;  or  2085 
English,  miles.  Or,  if  the  radius,  or  scale,  be  (fividi-d'tnto 
4,6,6,  or  any  given  number  ofeqnal  part*,  each  of  these- part* 
may  represent  4,  S,  0,  or  40,  60,  t».  degrees.  The  aoale  fit  tbis 
projection  matt  lie  considered  a  moveable  slip  of  Bristol  board, 
gradnaled  according  to  the  radius  of  the  projection,  and  riveted 
on  the  map  by  mean*  of  a  neat  button.  It*  use  fa  ofcvton* ; 
for,  by  moving  it  round,  we  determine  the  hearing  nod  distance, 
al  once,  of  all  plaee*  (Vera  London,  or  any  other  place  (Z),  In 
tbe  centre. 

Fix.  1,  represents  the  globular  projection  of  tbe  sphere;  In 
Which  the  rcoi angular  figure  ABCI)  represents  the  skeleton 
of  the  map  of  Asia.  The  parallelogram  liPGH,  tbe  skeleton 
of  the  map  of  Africa.  The  rectangular  figure  1KLM.  the 
skeleton  of  the  map  of  North  America.  The  parallelogram 
NOPQ,  the  skeleton  of  the  map  of  Sonih  America.  Pro- 
jected on  a  large  aoale.  these  skeleton*  afford  ample  exercises 
for  ihe  display  of  genii)*  and  taste  in  the  subsequent  jWmy  up, 
shading,  lettering,  and  colouring. 

fml.  VI.  To  tomtrtict  «  map  of  the  a-eWif,  on  fir  plow  of  a 
meriaUea,  oeoorilitg  fe  tho-  ortHoftraphie  projection  efthrtphere. 
(Fig.  10.)  75»  nVferahl  fie  MW'nvwMf,  vhirh  art  cllipm. -  If  thry 
be  described  through  every  tenth  degree  on  the  equator,  the 


♦Sm 


ftWrtbtfAllV  OV  MMAAMtcR'  4crtyce. 


ii  ft.  V 


anp/la  fofcnd  W  mUih*llArll(h^**fflrflMf»*B'  trrroarh  the 

corresponding  :dfyhW*'<b"1hB  WrMfflfMrrtW.'  Tf  these  elllp- 
tkal  beffch'ans  irtf  *l«w*'w1ffl1#'BMrWein|Hrcal  cbn'paMe*; 
throogb  every  mt^W*^  ■^ftft'^ddaWf 'from  1hc  tMtrn 
of  (he  ntap,  tnrrr^M-UpF&^Wfir^.'tr'1''  '"' 

To  dram  the  parallel!  of  latUMdi.lMcttWrtrittitlttHMti.-~V 
it  10°  rWm  eat*  otheP.'IIB^rBffdHIWf  (farSIIW *rtneeqnarrjr, 
they  wtfl  ibdicfrte'  the  riivaf  fljCtif  1airib<te\'"  But;  if  they  W 

d«Vn  rtroortrtiwy  imtttftif  bapfe  wtktMu,  ttey  ivai 

appear  M  irjlfg.'flv' '"'"'  ■'  •''"<>"■•<''• *«■■  ■■     "■■ 

'  JtWc— This prbjrbtlqn  'IsMifet.T'  ftscrtH'tVa^rmiomical  par 
poien. ■«■  reprrtehl  W'iffcri  .oT'tlffl  MAla*?'  ft  fs  tdvidmt,  that 
iwelrr!  saeh  piKjjtJtiRrtWiiJUW'fiiHifSffi  Ifirj  W^os'  *tf  depicting 
the  tweto  ««i*.        ,  '''"' '""  •!  ■*.'»f»*«fli  ■ «  »»■  ■■■  • '  -•  •■  •■"■" 

prob.  VII.  Tn  wMtri,  ™  H*p*!a**mfotmiht<Yr.  a  mnpoftht 
vprtd,  ncttrrdir,'/  Ir.  ihe  r,frlj»t">-  prfyrH'W  of  the  <phltt.  (Fig. 
K>  ,-  In  Ik:,  lu.  the  point  R  i.  .lisfnm  front  N  .  -mat  in  1  lie  11  lie 
.,  .or  Ihe  sine  of  f,"  in  1'*,  4.  ThlspOlfit  III.  (he  place  of  the 
ryewbenCe  the specfMorsnpprH.,"  fl.t" si.lirrf  pellucid,  virus 
the  entire  lie. rt!*).  here  WSB.  !Tt:^lint*'*liTl-H  piss  froid  10, 
M,  en.  ft.,.  in  H'S  to  the'e,L<-'r,r  ft.-rrbss  the  lint-  »  I'  l.Ii- 
B*Wy!n,t|»e'pMr1tt'1(i;*):i!)0/»HJ,,!TrWi'.,i«r-,ciii.t>l  division, 
or h'eariy  SO.  of  the  radio,  is  oritalrtrrf  i  arid  (his  rs  Ihe  ptinriiile 
oflhe*fr*irt»r  pr.-jeetionofthe  sphere:'1  ''  "|T"    ""''  T  ' 

'  TJ  '7*  Mb  M  fculsMi'Mi*  VAreff.  rV  tAfr'mjrt.  try  .Wrtti-y/ir  Ihn, 
TAdlatbihfromV,  rVr;  pteo-^Pif  il|t-  iHf  drvntiifercnce  into  Si 
or  360  r-iual  pearls,  arid  to  each  'of  tWw  VtinM  divisions  draw 
itraierht  Writ*,  as  see*  in  No.  -2'!  and  trie-  meridians  for  one 
Irettthphrre.  projected'  dti'the  plane  of  the  equator,  are  now 
likf  (fottn.         '   "'  "''  """■'  ''''  '     »tiii"i  '.<ill  ii-.iI"'  ■ 

■fc  "IT*  ftoB-'rtls  partfhh  'tf'MI info  :  wh'fh.  in  this  map,  art 
eimftnirir  eirrlrir'HHH-ilcir,  ^h:'1»<^'AiotVertVi'ii'dfrifromP  The 
M+tmrt  r^(rr-TWo»'lrl<*,(rrtjf;rtiiTTrtf1lMtrl'*Wt-l.  «C  have  pre- 
faeed'tbnl  eim.trt 


i.  P  10.  V  50,   P  r»/fcc.   of   Nn.   l;r1r^r1T,e   the   c.mrPntric 

«*cle*,'  a*  the.**  rn1  Nw  2,  Bnd'nrrf  MnrftMfefe1  i.<  compli-tefl.  so 
tar1*'!  re*per(t1lrV-  pr«jrtfid«  if  the  irlotfdl.ir.i  ami  pBrallda,    ' 

(!r)iintrr#M<  s*«-ertfilr1S,,IOif ris  djJ  p(ate¥.  Intthnraihs,  rivers.  Se. 
ate  Tie*  loi.e  IhM  dnM-ri  rVA*  thirl ei-'rfri-iWitiiitC  nnrl  I.nnsitnVie. 

PrW:mt1.-  'Hi  flMitrUrt*  rtkytfahrV&MldWtfie vhnt  e-fthc 
tfUM.  kuortthH/'WiN*  ■tfadWme'-pMMllbn  «/"ffW™W. 
(See  Ire.  11.)-  AS,  in  H»i«  proi'ffTiri.i.  tlir1  tre'of  the  observer 
l«pI:iC*dOntTrel«rJrfiie'.-',f1li.".pl|lr,.  Trillin   Hiher  (mlc  ^s  :it 

Wr(No:  1),  the  *(thjjfl.f  Rr>e»:drt*  n  rfturr'fHt-'eriiinl  rii.isioTis  or 
l«f  niiBdrarrt'WB'Wlile  rt-Km  V,rnt  .he  r»<!iii<  WP  irltt.  »». 
etioal  divlatMn.  WMfriv^'Ht  rtlteV.rT,^  iWinriple  of  lire  sfereo- 
frapMeprttJeeHf-rl'W  ffle  upTiefe, M  rtbWh'erin!,!  ^P'nee!  nti  th'p 
«rrf*ee  »ftBa  e'artfc'ftte-  re|>re^n1tfl  BViiiicinni  spaces  on  The 
JtrMectiofl:  *h*"«pi(fa'W'f»»ifirr-  'diiWilo  iff  P  SO  ;  and,  rib  i.- 
nwiiiently;  tf  P"«Vly>  l,W  m*lil  h.-"3:  nnr(  ;lnT  .lumlrilaternl 
ronlinued  WltveeWW  Ifl'nri.I  Tfr=  nDiillhrfl.'.  on  n  profeeiion  on 
iheplaHeefihe  rAetirlUi.,Will  ^e  (bur- rimes  the  sim-  of  a  ojad- 
lilnteral  eimipreheriatW  by.P  »  "a^tltf^  ryf-Tadtode;  bccati^e 
the  'MMarc  W^M  t.itiid  tbe  sr|Wrt¥t  oTT  Wf."'  '■  ''•  "''  "' 
■  I.  TtpttytrtAY  W^/Mj. ;  *hi$,  iWi*fi('b»  ft  Me  tort  Prulhm, 
MW  *(,wfjpiW  flHM.--L.Tbri  rtin-clibhs  MftSWfl  tlmtPMhleni  apply 
perrebtly'tiJlhlsl  ;,;ftn*  Hie  process  f^fbc  iliimr  in  holli.  v 

■P.'  To  drtit  t*ry*rt,ltr>>  r.ft„:iiMt,  #t,hh.  iti'in  He  fomfrprn- 
itclien.  a,i  to»rr,,t>;<-  cfvefe.'.-Trifcc'  I'  M  rhi-  or.mm.in  rcfrtrc. 
arid*iiblrr*,rimrPJO.'P'i(y,'Pltt)'Sc.rrrNA.  V,  rcapertliely, 
'le»crfbefflec'rfnieri«fielblreres;  Which  WMIf  represent  tlw  paral- 
lels; ai  sMwtrlit'NdrS."!'  ■■■''"•  •■■■•■ 
,:'T^6TiWc!.<ilij'>ine^ltlihelart'Pr:obrc'tri,'ls  to  be  oliscrred  to 
rhee)(er:utlniit(f,(bi.«,pmJcttlDri. "•'■  "  ' 

fr^'W,  iV/m-jM  o  mify.o*  rAfTftrtfr  o/tntttiitiifot.  rt'i-rarrf. 
%rVt*E,t>rlH*t-Var>rlltm-o.>e('>h  nf  rf«!«Sw.  l(fJce  li£  W.)— As 
tlin  eie  of  'lb*  -'dh-Wrfer  H  supi.'.j-ert.  in'TMs  projection,  trt  lie 
timaied  M  ;ln  O./ftiwi'dNluiire  from  tlie'  srtrrarc  t.f  the  <p!icfe. 
nil  tbe  hnc<C-Ml'h'nr*J  KfH»tl  oi1l1t^rell*rr[a,!eirl  lines.  OttMiU 
prfoeldle.  tliew^i-WAi.M'WouM  4pMWW(rf>  anei'c  so  situated, 
as  In  Wff.,i:ii(.,i»!  whd  illc  *r»-«nV(V  w^rild  Mb  be  atrafrfit 
frrtcs,  a*  reiirrstfrfftft  l(tff?.0.  "Ktlt.oii the  pltine  -;f  h  meridian, 
■*map,i»irstr«mi!ftiif'ertrMi„ptr,  rltl-spV.jJeMi.niht'.'  ilmiieridiuos 
dr^«'0HlipTieNr,^i,J(erWp,.rfr!rtl*arV'Vt^*1.tli.le,.  (Se.Mrg.3j 


served"  n_i  in  the'tvn:.  fast   proj relic hs,"aj\rj  trie"7  rneridiS 

radiarlnsritrak-ht  lines:  while  ihe  parallels  'art  eooetutriu  effi 
'  ■'  "HUrArtinh  Bnfc'l  .-■'»!        ■"."""^Iiq 
the  t*P  last  prorf- 

Thrtin^,1  HiP  pAirit*  *', 


tfWrepfatirSof  the  ejoator'fhP^saYne  laSrs  ari*!  dbj 

...  .'WrtflelneparftiMi. 
the,  described  frbcrt  tbe'eontmoh  pole', 
i  critHdnt:—- ProbVeu ' 


lents  for  their 
2.  To  droit  the  paratltl}  oftdtitiitt. 


70,  60,  50,  W, 


0,  «;  M,  5b,  and  lO.  ofrbc  -scnrielrcle  N  WS,!lfe'l?' 
draw  straight  lines  parallel  to  NPS;  and  the  t&tl- 
.  Ttl.  ,\r,  on  1MV,  nr.  the  diMMooS  which  ftrdierfH-  the 
lair  ftf  the  projection,  atjd  the  radfi  for  tht;  concentric  p«ra!lrt*, 
which  are  respectively  drawn  on  Sfo.  2.'  "'  '■'  -">'»J*J 

SetifiUtim.  On  rcvicwIhF  these  projeetloti*,  the  glnl.nin'r  fiij. 
l'i>  has  de'rlrJedh  the  adiantnpfc  ofpresentifig  eqi.al  spaeM-Si 
lr.1itn.le  throo-lioiit  it?  s,.tr<.v«ive  gco-n,.|.ic  qi.ndrilatet.il.;' 
il.e^er.'o:r,lrhicH.-  lt.)pr^.-..Kir.,.1|".liiU1.^os,rTir4niirllni 
toaard*  the  pole,  tnf  nll.-.win-  .is  ..lore  spare  than  the  globular 
"^  eol-rfor -i  arid1,  f rAltl*' r^i 


aHil«: 


,    the    I 


sp;tee  tba 


il.jf 


■ttllsfc: 

U  al  It 


if  the  ti 


.  tator  Mr* 
respect  of  latitude  than  Ken 
taphie  projection.  For  tTCfttra- 
rs  prercrbMe;  for  aVtrAi 

it.Tr*.  Ire  M  be'  laid  dntr,,.  n£ 
ftipHIr1  prtits  best  the  de- 


nbanrJorlea,  V. 

the  p'olar  regions  in  the 

pltlcal  prfrposes,  the  a 

»*e*,  tlie  stereAEt^irbfc  merits  rtlTcn 

Bodfae,  or  stars   wit  Mb  the  trepfti 

seen  fiom  etther  pole  ;  and  the  onh 

li.ieati.iii  of  tl.'C  n.rlie  or  antarrHc  r 

PVt*L"\.  Top-Hjftt  a  iphp'ff'AiiaynecettlM'td-  the  tfll/bufaT 
prieftvtio*.  ■  (See  II*  1.1.)-Haon~  i]ra*ti  any  ihdetitfile  Fne 
A  X.  arid  nwiimed  a  distance  \  '.'forU.r  orlnlitude.set'rlif  tjlls 
distance  nihfc  tfr' 

those  of  latitude  on  it  n.cHdicn  <>f  the  sprit-re.     Attti^i 
orTiV  of  latitude,  sl't  oKnh,  and  rt'rf.  .'flCl.  eq      "    ' 


rtiM  IWrn  Steward  X.  TIIP  point  P.  or  Wi  till 
Vilh  the' distance  \l<  set  off  A  B  tz\  tt  bfe 
■es  of  lotipfttitlc  en  trie  eijliatrrr  ennrspdnd  *1th 


I  M»JL 

it1™*."  ' 


<fi«nibL''r'bf(-eo-fapl.ie.i1  miles  cwre.ptfnTtttiL  ..  . 
file  pbrbts  B!A,  'D'rf,  (Irtivr  Ihe  rtfttqlie'litltls  Bfr.'Drf,'  „. 
constructed  bv  Ihe  laws  of  deetensrlijr  lott.ttm.iiel  Wrthfrrai 
the  point  X.  Till',  point  f\)  i<  thet*f.Jri*.r  We ' 'totritiAh  «„... 
forallrr.epar.M1cl-  nflr.lit.ilei  and  It  H  SO'degreeit  bWoWtlle 
pole'P,  or  at  the  same  diitarrre  north  of  the  paralM' oTOo  de- 
Sreea;  Unit  the  erprator  is  sorrtl."firit.  ■  Ori  rte  etiualor.'E^Q. 
set  nirthe  porli-io  A  n,  or  A  !>,  as  often  ni  rriay  be'Ttct.VMary 
-ttj  'artswer  the  eondillons  of  trre  projeetTori -'arid  rVorrt  faeb  »f 
these  pninis,  50;  «t.  70.  !:c.  drtiSr'rrnel  in  the  point  X.  and  tbey 
Mill  Indicate  the  meridians,  which  are  nil  siral-i.t  Arte*.  'Set, 
now,  one  Toot  of  tbe  compasses  ill  (Tie  point  X.  anetttrfli  tfe 
other  describe  the  sneers- in-  ccnoen tries,  10.W.  :»,  fte'.'  for  the 
parallels  briarnode.  ThroiiKli  the  p.llht  A  drtrr^lLi  at  rifbt 
angles  to  A  X  :  raise  the  two'peVpeiitiieiHars  *WO,  mv.atta 
dra*  O'W.eompreiinptheptirnllelopram  OML*  TW-tfe. 
Ifrees  fjr  loiipilodt;,  as  on  tllC  eciitntn'r  iEA'Qi  or  of ■WrtiioiW,  Us 
^on  the  meridian  mi*,  m  ay  tthv*  be' inserted^of  upon  tbe 
parallel  lines  OM.  W li.  anfl  O  W,  M  h .  ■  ■■'"  '"     "■'' 

■'  The'oiiHine  of  the  Asiatic  continent,' as  fn  the  tbrVe  *rt  fbe 
Plate,  will  materially  asaist  the  student ;  but/tll»4jMrftetHine 
iriitst  ft*  iTi  K  TaMe  nf  ■■EmtHiift'  «t«'T?Aw>^luMe?  lTh*'fcye  is 
rtev*r  tb  be  ^»*MMed  ob  WheW  «-  t"^^»*tof,Wp««t*nrrirt- 
«e«s  ori  tmrjf,  data  bs  Sfi'«fieUtB;tfc'Tirrlle'trlbWs'.''ll*,i«  ■'*  -"- 
■  'iPWi'W;'  'rt  project  V  ^'^a  J*Hr**lHi*  )**«(«"»/'<*• 
'Arfa'f1  «»/»« 
»*»'  8WJI  iS  til 
7th''to  Mi' Ifli..  j,     - 

EF,  and  M  tfte  ittWnw  w — .  .« —  ......  j — .  r^ -._..,„.-..  ^  ^., 

which  dl«IAfMUV 'ili  i'qtfil  tfr>rta:W4t<i>relHVM>if1tUtte,llAM 
throueli  C  draw  the-  Hao1  'lX  pRMII«li(r;ElP.'1  VHWrgdMn 


_     jy3W*IBlof1'*fl*j*] 

M  Off  one  baW  6fthe  Hah*,'«t.^23'3l;(rrt;ielt«r,iMe1rif 
TJ.  Ratf  IhennrrrberofmWes  contalrtetlto  a':dC*r*B'*r -idhafi - 
•tridft;  In  theTatirode'o*!46'',  tft-.-*2'4S:;atrt  ftbm'ifee  flttw 
'scrte'of  erjtial  parti,  froth  wh'ic*  tbt  fbtW  mMi^Wwdd  tateti, 


titrftte, ift'ft/rri#;'rMirf«riJJ'G*^ 


Manalrs  an,/  .1Mb. 


y   [ 


**1 


IT 


jr. 


-r    hs— — v— ; 
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M* 


mi^gyfflagMA/HtojfG*.  Br»»  atrnutoAioes  fcpia.|i*» 
**.  *mi  (row,  K.to  *i  dlvufe  J«w  into  il»«  same  number,, of, 
pKU*M.'t%,  line  C|D  ctmlejna ..Kod, through  ike  s^iius.dnaw. 
parallel  Tines.  Thus,  IK.F'E  is  a,piojectiou  for one  degree.  «f 
Ios^«dc>  including  six  degfeespflatitude.  .  .      .    .      1 

Since  the  degrees  most  be  so  drawn,  that  tlic  two ,  diagonal 
lines,  in  cacb  muaL  be  equal  to  each  other,  they  are  to  be  pro- 
jected, in  Jhje  following  manner,:— 1,  Take  the  distance-  from.)? 
10  K,~  of .  ffftm  F  to  tj  aoo\  setting  one  foot  of  the  compear  ee 
fi«t  in E. and. theft  iu  F,  describe  the  arcs  L  and  M.  Then. act 
o*e  r-jol.  (ji.il  iu  1,  and  ntteruarOs  iu  T£;  and,  with  theaame 
exte ni,  draw  the  arcs  N  and  O.  2,  Tate  the  distance,  between 
Band  F.Md  set  itoffou  the  arcs  described  from  E  to  N,  and 
/roru  F  ipO;  then  take  llir  distance  between  I  and  K.  and  set  it 
on'  front  1  10  L.  and  from  K  to  M.  3.  Draw  He  lines  between 
L  tnd  N,  and  M  and  O;  divide  Diem  into  decrees,  and  draw 
paiaJUls  from  llioao  points  lo  the  coirespoadiuK  oxes  in  ;be 
meridians  IE  and  KF-  Tilt  same  method  mast  be  pursued  in 
drawing  all  the  other  nieridinn*  and  parallels  which  the  con- 
dition* of  Oiu  map  require. 

Should  tlic  map  be  very  large,  so  roucli  so  tbat  tlic.  com- 
passes wjll  not  extend  to  tlic  furthest  d  -rte,  or  from  F  to  1, 
tii to  draw  one  ormoredragoiials  at  once,  and  afterwards pro- 
ulJ  »j(Ji  the  rest-  Thus,  when  tin;  paraHrlDgrain  PGEN  and 
and  H  gii>  F  arc  described.  LICI'  and  K  iM  1}  H  maj  be  done. 
Number  the  decrees  of  latitude  up  both  sulci  of  the  map,  and 
lac  degrees  of  longitude  on  tlic  top  and  bottom.  Then  make 
ibe  proper ..divisions  and  subdivisions  of  the  country;  and, 
from  a  Table  of  Latitudes  and  Longitudes,  it  will  be  easj  to 
set  dti«n  in  the  map  the  principal  places  which  shoald.be 
found  in  it;  for  any  loan  must  In-  placed  io  llic  intersection  of 
the  lice*  width  would  indicate  its  latitude  and  lonjptudn. 

JUtt*  Fixture  must  be  placed  at  A,  where  the  circles  of  43° 
W  :*/>".  lift- »nd  of  11°  3' 30", E.  long,  cut  each  other.  And 
i\«pltt  must  be  placed  *'  B,  oo  the  sea-shore,  at  40°  *»'  15"  N, 
lit.  and  44°.  )T  30"  £.  lung.  In  like  maimer,  the  mouth  of  a 
river,**,  the  Tibvi,  fur  instance,  must  bo  let  down;  bnt,  (o 
describe  its  whole  course,  every  turning  must  be  laid  down 
xrun!i«K  .to  it*  latitude  and  longitude,  and  lb*  towns  and 
bridacs  alii-  by  u  bidi  it  passes. 

Oil  hi  the  prqjai  linn  «.-  have  now  described,  the  diaMoals 
Uua&  sjl  i-*iuul._lne  Dumber  of  meridians  creates  no  defect  in 
the  f<vra»ulAtU>n,  because  equal  spaces  on  the  globe,  are 
rtprc-eukd  bj  equal  spaces  on  Uie  map ;  consequently!  plans 
\)tvf.  iu  tli«  "lost  remote  degrees ef  longitude  areas  truly  repre- 
iratcd  **  those  towards  the  middle  of  projection,  and  their  dig- 
tineas  "ill  agree  with  a  common  measure;  so  that  a  pail  of 

r passes,  extended between  any  two  places,  and  applied  to 
seaje.w i ILgifC  lie  distance  without  further  trouble.  Whan 
ike  extent  of  country  is  not  great,  of  which  a  map  is  to  he  m«de, 
It  of«  prajvinca  fit.  countr  j,  for  example,  the  meridians,  as  to 
smrr.nre  oinwlal  to  each  other,  and  may  be  represented  by 
llraight  lines.,  ,The  whole,  indeed,  will  differ  so  Tory  little 
J>os»  a  plane,  that  it  ,w«JI  be  sufficient  lo  measure  the  distances 
of  places  ioj  miles,  and  to  lay  them  down  in  a  plana  right-lined 
nap,  of  which  the  successive  spaces,  formed  by  the  meridian* 
rnqVpaMlkfls,  weald,  be  right-angled  parallelogram,  or,  pjorc 


br  tkw  -ecairid.  meridian  of  tho  map,  numbered  in  the  Plate 


tbeeosnnoDcautse.for  all  the  parallels  of  Latitude,  set  il  off  11 
tim*afr«p»,  because  00  —  35  —  ft5,  and  56 -~  a  =:  II  equal  Die 
jwmber  of  spaces  of  0^ between  36  and  BO.  The  eleventh,  or 
«i|repM4iiUioa,is  the  pole;  and  G\  dafrees  more,  beyond  it, 
will  bo  Lkf  oomnuMi  ctaiUe  from  wbieh  the,  successive  and  cou- 
•taUiaparaHels  ofistilndo  are  to  be  drawn. 

Ten  draw  the  meridians,  take  from  a  Table  of  decreasing 
Latitude,  the  number  of  miles  in  35°  latitude,  and  set  this  off  as 
.efte*  as  is  necassarj  on  each  side  of  tbo  central  meridian  (SO*), 
Ms  lb*  puallaJ,  or  circle,  of  latitude  35°.  From  those  points 
oTswiismn  draw  right  lines  to  the  eommoa  centre,  and  thoy 
■ill  JwjriMp4  the  meridians.  lint,  because  the  meridians  in 
ifci*.  snap,  are  portions'  or  eiicles.  they  are  curved  after,  the 
s«Jw»Tln»"liw«nr;ir-rJ'wk*  tba  aumbcr  of  miles  in  -Uf,.aud  set 


this  off  on.Uie  puraljelof  (iqtj^ik*  *»"  «he.  Table  the  nftodier 
of  miles  in^a'.ajid  set  thw  off  wlf*  paraJlel  of.4a";  Lake.for. 
■Ar,  Of,  Ui',  ;n,  iu  like  manoiT  ;  ayi4, having  set  oil  these  mea- 
sures Ofl  the  concentric  parallel!/**  «EWn-as  juoestafy,  Ibn 
points,'  when,  joined,  to  indicate  tlu)  meridians,  will  furm  as 
many  segments  of  circles  as  thera  u«. meridians:  and  Uouoe 


lyes,  provide. imMw  And  also  btyuk-cempauu.  The  former 
is  purchased  at  any  mathematical  instrument  maker's  foj.half- 
a-)Euinca;  and  the  ratter  seldom. exceeds  twenty  u*e  or  thirty 
sbuVings.  In  drawing  Israe  maps,  il  will  be  found  most  conve- 
nient to  fasten  down  the  edges  of  the  paper  on  an  even  board, 
which  Is  covered  with  a  smooth  oil-cloth. 

.Pro*.  XJ 1 1-  Tv  conttFKct  a  map.  niir'i  **«// eonratm. I*e  dcfUga 
of  fyngtiud*  ("id  tatitude  of 'Great  /J, i Join.— -This  island  lieu)  be- 
tween 50°  ind  On*  N.  latitude,  ;in>l  between  Sf  E-  and  «•  W. 
longitude.  Uaviog,  therefore,  clicv'c'n  aoy  unit  of  measure  for 
a  degree  of  latitude,  the  decrees  of  Inucitude  must  be  propor- 
tioned to  it.  The  length  of  *  degree  of  longitude  io  istitmje.if 
Is  lo^>pe  of  latitude  as  3cV57  ii.lo  CO;  that  is  to  say,  a  degree 
of  longitude  is  something  more  than  hall'  the  length  of  a  dtigrce 
of  latitude.  The  .exact  proportion  may,  however,  be  had  liy  a 
diagonal  line,  which  is  divided  thus :— Praw  on  indefinite  tiqe, 
of  perhaps  ibrcc  incites  ;  at  each  extremity  raise  two  perpeii- 
dicutars,  ubicb  make  eqnal  lo  the* assumed  degree  of  latitude; 
complete  the  paiallelogram  by  drawing  Its  fourth  aide  parallel 
to  the  first  or  base  line  :,  reduce  the  figure  to.  two  right-angUd 
triangles  by,  a  djagopal.  Divide  this  diagonal  into  Op  .equal 
parts,  and  through  the  points  of  division  draw  lines  parallel  lo 
Hie  *idcs  of  the  parallelogram,  which  are  of  equal  length  with 
the  degree  of  latitude.  The  length  of  a.  degree  of  longitude  in 
Ij m mli-  ikv,  in  3U  tHi.  tii  . -.  aa  the  diagonal  scale,  wo, take 

oil  llii*  quantity  wliere J  be  numhir  30  >■  found,  Then,  on  each 
side  of  the  perpendicular,  on  ubiob.wc  set  off  the  dogrees  of 
latitude,  ibis  measure  30  fa  *et  nff  three  times  to  the  oast,  and 
srvco  times  to  ihc  west,  to  ansHei.tba  condiiions  of  tbo  map. 
Fur  the  corresponding  measuios  BA.40*  of  latitude,  take  off. a* 
■■»  on  tlie  diagonjufseale,  the  pxon*r  qaanlit^-,  and  <qt.it>  off 
thrice  to  the  east,  and  seven, iiu>«, to  the  west,  of  the  jtetpea- 
dinular,  or  lirst  rumdian.  Throujb pie  corresppne'iig points,  at 
50°  and  60>  of  latitude,  draw  now  the  meridian*;  and,  through 
the  equal  divisiaqs  On  the.  drat  meridian,  draw  the  parallels  Jif 
latitude..  Then,  fipni  3'  east  and  from  »*  west  loDgilodm,  raise 
pcrpcndiculnn,  wliich,  will  complete  the  parallalograiH  (hat 
must  cunlaif  tUe  map.:  Having  next  divided  into  pinafm  and 
MfW  llie .degrees  of  loiiKitiidc  apd,  Jatifndq,  towns,  qitios,  or 
rivers,  qruiuuntnins,  may  be  acesiietelj  (aid  downj  since,  bj 
inters cctional  lines  through  the  Cflricsponsjanl  points  pi  iqU- 
tude  ami  louclruile.  whatever  u  to he.feptesofltod  on, the  map 
may  ho  .rvvulili'.depicted.  A  mariners  pompasat  pn  any  audi 
map,  u ill  shew  jth'e>  hearing  ofoanpUw  frpw  another .  , 

r,  -I-.  XIV.  V',.  CMOdncl  .»-  flea/or,*  (frrt  4  lit  IFor/dL— 
Draw  any  ipde&nitc  Use  for  an  e<)Mt>ar,r marked  «Eo(J*Toai> 


Tul.y  anv  astDDied  distance  in  tliq  compasses  for  10*  of  longi- 
tude, or  the  »  uii  of  measiue ;  act  this  off  on  the  .equator  from 
wj-o  (0),  or  the  meridian  of  Urcqnvich,  eightoan  timcj.on  tjoin 
sideaof;«Mi.  Thoo  will  300*  of  lungitude.be  »t  off;  because 
lo+  |8  =  ;:«.  which,  multiplied  .by,  luMpvea  360%  Through 
those  30  equal  divisions  on  the  .equator  draw  straight  and 
parallel  lines  at  right  angles  to  the  cqaator :  these  straight  and 
parallel  lines  will  be  tho  meridians  u,  lit,  St,  31),  fcc  and  which, 
on  the  projection,  are  continued  across  the  chart  at  everji  3Utii 
degjee  of  longitude,  east  and  west  otztra,  or  Greenwich. 

MARANTA, /nrfian  Arrow  Raet,  agenotof  the  moaandrin 
m on ogynja class  and  order.  N'ninml  arder  aoitamincoe.  There 
arc  live  apccies.of  which  the  Indian  arrow  root  baa  a  thick, 
f!i  >in  ,  civjjmu!  ro<it,  full  of kiiots,  from  vhinh  arise  mai)j*moB|b 
leaves,  si*  or  senen  inchea  loiut,  and  three. broad  toward* 
Iheir  ]..i>..:-.  the  stalks  about  two  fae|  high,  the. ends  of  wbleb 
are  terniioatcd  bv  a  loose  bunch  of  ■mall  while  flowers,  staud- 
illg  upon  peduncles  two  iaclic»li"n-  :  il|e  Sowers  are  cut  iniuMX 
uatipw  segments,  indented  on  thuir  edg eg  j  Ibeia.  alt  upon  Uiu 


*  *» 


»KJW9KA'J(T/.0r/l(II0Ji*mCAfc^»OI*N«fiu 


■  A  * 


embay  o, !,wl|!iihi  •fievw*tU»utUviM„«ft  (trOundUl»^hiM*owu?r4d 

ratttulu,  tiH'lusiilf;  out,  Itard  r"U«b  need.  It  11  efillud  Ittdino 
artow-,root,  hootmu  it  w.aaiiionttul  »«  C  a  tract  tin  poison from 
w»*tfi<ls  inflicted,  by  the  pWisenta  arrows  of  ibe  Indians  Taw 
runt  washed,  pounded  fine,  and  bleached,  make!  a  powder  and: 
MWnli ;  il  i.1  in-uiBiMtii'lul  ■)  t  |tu|]lr  food  ti>[  inlnnls,  and  is 
miaOiiWMJ  like  snlepv  I*  is  ft  native  ot' South  Amerii.p,  andi'bt 
cultivate-din  Use.  W«*t  Indies*. ..x   ■    ,-.    ,>.-!.,.....  n  .-:.      ..  , 

MARBlli,  ii  akiud  ol  slone.fuuttd  inginaniasves,  iimldug 
otto, of  pits  w  qitttiii*.  .  Ilia  of  a*  hard,  coiBpe.ot,  and  ftac 
aMaxtme,  aslroadaly  to  lako»*iea<ililiil  polish.  Tin- re  iiiu  im- 
finite  numbers  ofdiuereilt  kinds  »f  marble.  Soma  art  ofori* 
simple  culoiir,  us  wliitf.  or  Mwk  j^lhiTJ  vkhcstbUiiI  Willi  ataios. 
cknMl»11«i»iIic*g**lliCimsiwt-«li'")pn.(«e,  BKOrptios^JK.  whitev 
whieh.iOnl  inlti  thin  aut-oeSj  become*  trtinvpurent.  Marble  is 
found  ia  ■ruiti.iderttlde  niiiiniUh's  in  most  of  the  ■iiiiiiiiiuiiituua 
parts  of  Europe.  Derbyshire  is  that  county  of  England:  inrolc 
nb-nandiuy  to  liis  artWUu  ,  lialv  is  that  part  of  lEuiopa  which 
proaaaco*  *h)  moat  tnlaabfc  ranrbb),  Tbr  hlatk  andtinMnilk- 
nliin-  uiiii'ilt  ,  li-miiti-  tVuin  Cji-ura.  a  lawn  in  the  dncfay  of 
Mmhbi  at*  ,  patlaoalarly  eswerjiawv  bMKM  bjalaTuan      law     : 

:M  aiii'U  ,  )'i)!itJui!fi  of\ 'iB.patfiimwdl  liv  lint  rubbing  ii  well 
witbjt.frnrttiine,  onmiil,  tilt  ■, Hid  i  stroke*  **  theax«v«.rc  Worn 
oil,. than  nilli  putuioe  slonu.'iiiil  BftcawabAs  with  emery.  *  ■  -  ••' 

.F/ori'raeM  a fteLF.. a- iind> of  hardened  murk,  it  cut  tatdtnoanio 

work,  and  framed  liko  pictures,  which  mi inn,   feioh  a  bt&h 

price.  If  hi:l<l  hi  a  distance  from  the  *y«i  a»  <ir»*perieored 
observer  migW,  roi*lakeO;dabol  Florence. niarNIa  far  a  drawing 
in  bistro  :  for  mins  of  Gotbio  buildings,  mouldering  fragments 
hi"  .  atbe  Itiii*.  nml  ruimMu  wiiil.«.  shattered  Itiiiiiins,  and 
decayed  towns,  appear  in  Hie  picture,  which  on  a,  closer  oxa- 
tninalioa  otieta  nothing  b*M  irvaEJularapots,  itneavaad  ah  ides. 

\lmitatibn  irf' M*Riu.c  ii  niado  frOm  plaster  of  J*  aria,  quick 
limr,  silt,  oxkblaod;  tionet  •  >!"  ditlerent  colours,  nod  piece*  of 
glass.  Xhcau  arc  alt  beaten  tn  an  impalpable  powder,  and  mixed 
up  Is  Ike  consistency  of  a  paste  by  the  age-any  of  beor,  or  »onw 
milk.  When  thoroughly  dried  in  llic  form  which  is  intended  to 
!"■  .nil  ::  m  ji.  ii,.  maaa  onaurfacclsi  vnbbod  «iili  i.m  One 
saod-papor,  and  polished  with  leather  and'otti:  ■■!>■'  U-ttoi.  .'■■• 

'i.UIUI.IM.,  the  method  of  prupnriof  and  C^riaUring  the 
marbled  piper.  There  aae 'fletBril  kinds  of  maibleil  paper, 
hul  tlie  principal  difference  (ii  them  lies' in  the- forms  in  whtah 
(Nil  •■nli. urn  lire  laid  on  the  ground  ;  some  Wins:  dispbeed  itl 
whirls  oroircuinvolnlions,  »oin^  in  jascrtd  leniilis.  and'  oiints 
"iiij  in  spot*  of  a  romidiali  or  etui  litturr.  The'g«na>M  roan' 
i"  r  i-i'  nuiii.i-ii!-  -mi-N  kind  U,  tiearrihfsVss,  thesamn,  bejop 
the  dip  pine;  itio  paper  in  a  solvlioh  of  (tain  traftiicanth,  or,  nXit 
ii  coinraoiily  called,  gun  arneim;  *to<  whioh  the  colour*,  pre- 
lioitdjr.  prepared '-wilH  ox-a-all  sunt  >pi>i(  <it '  wioi-,  an.'  first 
sp»o«d.i  Ttw  pcoullar  apparatus  nrjreaiary  fur  ibis  parpoM, 
is  a  uonpli  for  ebalainjiig  t)te  irnm  trafraoanth  add  the  colnurx, 
a  eoflib-for disponing  UteniSn  (he  fr^urc  osunliy  cfcosen ;  and  a 
lioraiiitnns  atono  for  polishing 'ihe'iiaptr.  TliO  trougli  may  be 
'■■i'  iiny  kind  el  w  mid,  and  niiisl1  he  aomewhal  (irf;cr  tliun  the 
slict-lauf  paper  for  warbliiti;  wltiuli  it  is  <o  bo  employed  ;  lint 
i lie  sidcuif  ii  need  anlv  ri«B  nh'mt  iwn  inches  *I»m e  the  bot- 
tom, lor  bf  oiakraff  it  ibaia  otatkiw,  Infc  feas  qaanUiy  of  tn« 
soluliaki  of  tlie  eoni  will  trrtnto  fill  it.  Tlie  comb  may  be  also 
Of  wood,  .nut  lim  itirhrs  ill  Irr.sth.  bnt  Should  Iisitc  lir.-its  tcclli, 
nhmli  nmy  lie  nbont  t*o  inelies  Ii>n«r,   mid  plnrt-<t  at  itlxml  a 


<lii.ni 


of  s 


atooc  im>v  be  of  jaaper  or  av;»tc 
dear  when  of  sufficient  largeness,  marble  or  glass  ma;  he 
used,  proiidi ui  (heir  .ibrfaca  be  polinlifd  to  a  greater  decree  Of 
smoothness,  Tlroso  implomeiiia  being  prepared,  the  soluiiiin 
of  tsuiM  irjpaoanlh  muat  lio  itinde,  by  putting-  a  stiiftcient  jifO- 
i'iii  linn  of  ihe  aaitir,  tthieh  flhouhl  be  white,  atid'clMf  frOriall 
foulnesm,  into  i'Iwd  water,  mid  letting  it  remain  there  it  il«t  w 
two,  frequently  breakine;  the  lump*,  nnrl  stirHnt  it  till  the 
■  hole  aball  appear  dissolved,  arid  eqttatlj  liiixed'with  the  Walet. 
The  cnnsiMeni-o  of  the  sohttinl)  should  rie  nearly  tlint  of  strong 
i;  ii  hi  ualer  rued  In  Dtrnfature  parnUnf*';  and  if  It  np]iear 
th irkrr,  unlit  nitisi  b,  added  :<»  if  tlrfnner.  more  of  Oie  pim. 
Wbpn  thoaolulla*  t»  tllw'  brOiiplil  Km  due  stale,  It  rrniM  he 
pn-ted  tliroairti  ■  linen  elotli,  and  fceiftf  then  potlttto  Ihe 
truugli,   at  mill  be  rfUito  reeenre   tfce   colour! .     The  ti/tattV* 


caaplctjal  for  ml  arc.earmiac,<  liilse,  ti.se.piiiLv  and  le  nail  ion  t 
hoi  I  lie  twn  Inn  tire  ton  bard  and  <*alaa>ng;  iinlainMlicy  be  nuied 
with  can  nil  IB  or  lake,  lu  bring  then  la  a  softer  oust  :  and  witk 
inspect  U)  [be  carmine  and  lake,  they  arc  tun  tlear  for  common 
purpnaos.  For  yellow,  l>ntcb  piak  and  yellaw  oeliic  may  b* 
i:in(.rfii>i,,l  ;  forUut,  1'iasSian  bWr  rotMi  nsrdilor may  be-oaed,; 
for  ^iccii,  \  i:  ill  il  lis.  a  miMiivc  nl"  Ituich  pink  and  fniiuian 
Nine  or  Tertiiler.  in  <li  Her  cut  ptopoi  lioas  :  for  01  ante,  Ib« 
oraagQilako,ioiia  mixture  of  vnmniriion  oe  Bed  loadaBttbDiftcb 
pink  ;  foe  purple,  ro bo- pink  and  I'ruasihniWac.  These  teaoial 
ooloars  ahoirld  he  yroood  wilt'' spirit  "•  v.  -\<-,  |ji:  tin-,  lf>j  ■>!  i 
properflaaDcaiis  and  then  at  ihe;iiin«'«f  insing  ih  i  in,  a  little 
fish-call,  it,  in  default  of  it,  ine.gnlt.of  a  beast,  should  be  added. 
In-  iNindinsr  thein  over  i'i;aiii  fiiih  it.  The  p rii pot: prop ottioa 
iii  the  j;:tll  in ii.ii  he  found  by  trying  tluun  ;  fur  there  must  be 
just  mi  iiiuokas-aaiil  suJTe*  the  ipnlapf  cwloor, ivheD  aptiskred 
OBitlie aoUrtiott  of:  the  final  taagaoantb.Mjain  together;  with- 
uiit  intirnii\iii(  or  lur.nini;  intoeueh  other.  I  When  every  lliiuir 

ia  ifcusi! prepared ^ ■  tbc  soliltion -of  the  gum  Ira^aeanih .must  be 
:■■:..  :l  Hftn  tlit  IrDUgJi,  and  the  notour*  being  in  a  aepacate  pet\ 
with  a  pencil  appropriated  ■  Mi  eflchv  mast  be  sprinkled  on  I  lie 
sii r lace  of  Ihe  solttiion.  by  shaking  the  pencil,  charged  wilh  in 
proper  cnlimr,  over  ii,  atiil  this  airwt  he  done  with  the  several 
kinds  of  ooloiw  dosited,  ttl|i«he'  sui'faoo  be>  whally 'Covered. 
Whetuhe  iimrldifTiri-  nnrpOMfd  to  b"  in  sputs  nf  a  -iinjde  fviiti. 
notklnc;  mert  is  necessary  ;  but  wlnre  the  whirls  at-  strsil-shetl 
figures  :irc  minted,  (hey  tniisi  1..:  made  by  ininiti-  ,.f  :(  qafft, 
iraiek  must fee  pnt  among  the  spots  tn  turn  them  alrord,  lliltln 
affect  is  peadaeed.  I  The  jagged  lengths-rautt  ha  made  'by 
means  of  tho  oomb  ahoi-e  doscriherl;  Wldeh  most  be  passed 
thr-int'h  tht  eiiNmrs  from  one  'end  of  the  Iteugh  trythdortter, 
and  Mill  rive  ilictn  that  appcaranee ;  hut  if  ihe  j  be  desired  io 
be  poinled  LiiHt  wins,  the  enirtb  must  lie  ngniti  passed  through 
the  trough  ia  a  contrary  direoifnni  or  if  some  or  the  Whirls  or 
skraiUbball  fictrros  he  retjuired  to  be  added,  they  may  be  yet 
made  by  the  means  bctorc  directed.  The  paper  should  "be 
previously  prepared  for  Veoeiving  the  eofoors.  by  dippin*  it 
wor^dght  in  water,  and  latin?  the  sheets  on  each  other  wrtti  a 
weight  overlhem.  The|wholehein(t'th«s  reildy,  the  paper  must 
be  held  by  t«o  eorncra,  and  laid  in  the  most  gentle  and  e+eh 
manner  an  the  solirtiotr  covered' with  the  colours;  and  there 
soflly  ■  pressed  Wilh  the  hand,  that  it  may  hear  -every  where  on 
the  s. .Iiiti.. n.  After  whieb,  it  must  be  raised  ami  tnkeo  off 
wilh  the  same  care,  and  then  hung  to  dry  across  a  proper eotd. 
so  blended  neat  at  h&nd  Rip  that  purpose  -:  and  In  (hat  state  it 
mtisicftntinua  till  it  he  perfectly  dry;  it  Ihen  remains  only  TO 
gHdi'tlW  paper  n  propcrpOtlsh  ;  in  order  to  w-hieh,  it  is  first 
riihtiodtvilh  a  little  sonp,  and  then  must  lie  thotooKlilT  smoothed 
bylhe  glass  polishers,  troth  as  are  used  for  llnen.'and  called 
the  calendar  glasses.  After  which  it  should  be  again  nibbed 
bya  btrrhiirfier  of  jaspet  or  nirnte;  or  In  default  of  them,  dT 
glass  jtroabd  to  the  highest  polish  ;  for  On  the  perfect  polish  «r 
the  paper  depends-  in  a  irreat  measure  its  beauty  and  talue! 
Ooldior  aflvur  powders  inay  be  used  where  desired',  alone  wTdi 
Ihe  colour,  and  -require  only  the  same  treatment  as  them,  cxct.pt 
that  they  must  lie  first  tempered  with  pom  water. 

Marbling' of  books  or  paper  is  performed  thus:— Dissolve 
fouruunise*  iifniiin  arahic  in  two  n,tiatts  or  fair  Water :  then  pro^ 
Tide  several  colours  mixed  with  water  in  pots  and  shells,  and 
with  pencils  peculiar  to  each  colour,  sprinkle  them' by  way,  of 
intermixture  u ptt tt  the  gunj  water,  wide!,  most  be  put  into  a 
tro*gh'  dr  some  broad  vessel,  then  with  a  stick  curl  them,  or 
draw  them  out  in  streaks,  to  as  much  variety  as  may  be  done. 
Having  done  this,  hold  your  book  or  book*  close  together,  and 
only  dipflteeeteesia.rmthe  top  of  the  water  and  colours,  very 
lightly-  which  done,  lake  Hi  em  off,  anil  the  plain  impression  oT 
tbeeotours  in  mixture  will  be  upon  Hie  leaves,  dolnf  as  well 
tHoond^BSlhe  front  of  the  book  in  the  like  manner.  Marbling 
a  book  on  the  covers  is  effected  by  forming  clouds  wilh 
aiprslorfis  or  irpfril  of  vitriol  mixed  with  int.,  and  afteiaardi 
glazing-  the  cover).-  Srr  Book's i'nd'i Wo. 

MARCIf.  Aceordliig  to  common  computation,  this  U  e<m- 
sifJeredthe  tMrd  month  In  the  year,  but  with  the  Romans  it  hod 
the  he*our  of  being  the  Crsl.  When,  however,  chronology 
enumerates  the.  years  that  have  elapsed'  since  the  Saviour's 
'tdcarnation,  the  WoBl  WW&   begins  wilh  the   twenty- 
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rVtskdeaaf  una  mfab4i.-c<in.iUM  CMMnr.-vttarllvthd  atMratfm 
lifiihpaidliji  iMwdhntwa  fnilim  iliinHhll  gaaeaal <c*de*|'  tot 
ftot'lkt  porioe  fliwbonOBT  *ftjitndn  traMflTBFdrtaiiaudiy. 
■aaaan  ilniliir'Hlt  the  P#eecb^faoe»**be'a»ffid(>to«  of' (bo 
WwfaMiBwIwII'*  thrt  tiara  *on)ll««<«kn)UMlofMm)it« 
cdM-ja^aaaadiitiBej -catted  JUroki*«W»  JUoviniliMrt* 
a/aai  ifrehlaii |  ibd'iwbeBiteh  B*»Ew  taappoae#  in  .Mate-ay.  tbtf 

iaeJiiBiiigiiflhi aehisaa|iiij ji  ■*  'inililliii  liaiHii  m  illml ' 

rbafi***^  taaaid  ta.ha*fad>i*dte]  the  yeew  irate  morlthawa* 
BMiabt^'Mo,  fi**ii,Jfa™i'biaianppqaed  father,  «oMd  ihia 
■ODlWMhh!llJlOMl|AitrM«ff  h*a«bBaned,  inabtthfllpeopielof 
■tan)  lud'Hi  f«tMiit«iM««ilodf  ibeeerb  to-dajwcf  flbnajoft, 

fcnin  iir-'l- iayfaaaly.aai — 13   ■■-* .  ■— — i1- — '-■' 

■Jttfrffflfca^lBUfclB  undUMlliiti  cfaHoesiMarohihuinnj^ 
*»^f«oafi*r4«rtbiBl*-»De*i»y»J  .Maeeb ahiengithe .nxitonb 
MM«nr*raU]riijidot<(ti»prDlqttiDii  of Miaeraavapan^draeoHMU 
*»e*daMa^  oaewopaUeas  to  .an  arriage.  ,,The,  Roinaew iavthes 
tkMtbrMMilMtl/Ao  Aean,  r«rtui^  to***  itaaiiiieemrtie.i land 
■djuirtad  nihMn  CarraauuaJ  I*h«m*,  J)drwig>tbisiiBMiath<thaaU*- 
«*^!MkHlf«AtfcCta«*rtTMltftiaiidillhmi.<«(itii*liitBbM,iurlbq 
aeaaawsydi&itaairslateaiiV'tlie  Saturnalia,  <  and  Ihe  vestal* 
t»ia%W*dLUM)iriaAana0>)-nPoi,Uii],flawer  gardeo<  tbestoubbfliav 
tar- bitche-a  s»»ltn.  Uio  fruit  rntdwu  <ec  pTOeahoiise.  thobot.i 
bonaat.  and, liaaiuiaery, this  month  Gnreiih  nioali  emiiloyiJbnty 
tan  paalaBMlai*  of  wbioh  ma j  be  gathered  froai  any  Rardeaat* 
-*le  d.r,  U  it  the  Med  lime  of  industry,  fur  live  tuiWiof 
*n*)b  U*e  subsequent  mon(li«;»Jil  fully  eompen>iale,  in-'' 

HXKUJOLD.  CafcndW*  OjfaiWu.,.  Ad  annual  plaatV 
w«i-il  m  ilie  spring,  Tbe  [H'lala  of  the  (loners  art  ealcBViIn 
lr..iii»,  lu  "bull  t|ie;  impart  a  very  pleaiaat  flavour,        i    i;iiii 

HAK.INli,  h  K^icinl  nnino  for  ihe  pavj  oi  a  kingdonvot' 
ifaifaai  aaolso  th*:  whole  economy  of  naval  affairs,  or  wliitteben 
anpeeU  tbe  building.  liKsiiis,  .armtrm,  equipping,  uavicalipB, 
*uJ  tpiiniujc  ships,  It  i'(ioip[cltend»  alio  the  goteinwoit  of 
aaJal  mot*"u>r>W.  and  tbe  stale  ruf  all  the I  persons  CutpldjcaV 
lU  rvia.  nbsUutt  ciyjj.or  military-  •  !..:!,■ 

M.kii..  \l  id.    ,v,t  \li/u,4ric  Acid.      t,,,,,,,,™   r>«KWi-| 

MmUS*  (Aou,  a  machine  invented  I'm  viewing  tbe  aa.telHfaM< 
ef  JssUfi  atsea,  and  thereby  Eurfoiminiug the lungittule by  Ibeir 

1  Mil  \i  R.raautt,  a  term  used  In  Express  Uic  sheila  of  ataVi 

ni  uajU  of  oruslacuoiis  and  other  sea-  animals  fuuadlev 
tlgcMl  depths  iu  Uio  t-anli.  01   on  the  topa  of  high' 

Vjkjm  tiiu-rafor.  tic  name  of  a  machine  connived  t-y  Mr>- 
H.  Je  StjWfttrWuUir  rticasurjiiit  the.  nay  af  ti  *liip  at  sea.  ffb* 
n^rJ«Bu  i«  in,  the  form  of  tbe  Ulttr  Y,  «ndis  made  of  i tenia*' 
•Jaw  tucUl.  At  each  end  of  l,he  line-s  wliich  ooosliiutc  th»»*fi 
t'.e  or  uuptt  part  of  Uie  letlur.  arc  two  palletBjOne  of  which- 
4Qf  io  tfic  larac  prnpoition  ns  the  otber  riaef.  TtiQ  falling  9* 
penitent  pallet,  oieetiog  a.rc.sistancu  ftoiutb*  water  aa  tlu  ship 
«)0K*»ta»  bylbat  rocan*  a  circular  njotion  umlrr  ".tier,  Oialer 
oi  »|'iwrr,  accotdi'Hi  ns,t)|c,  venae}  dhx^s,  TIip*  ji»>ii<..a  ii 
caamuniirated  to  a  diai  »ithiii  tbe  tbip,  bj  mwiiiB  of  a  rop* 
CaaUsen  10  the  (ail  of  the  Y,  and  carried  to  the  dial,    , 

M  \  Fc  I V Kit.  a  poison  »  hu  gcta  1114  lii  in-;-  on  the  Ma. 

MmiviiS  t'l'mjimi.  an  iiotrament  iue<l  at  ion  by  uari- 
■-.■•-  to  direct  ;iiid  aieetlaiit  the  coinse  of  llio  sbip.  >4iat 
Cowrws.  .,,.. ' 

HVRIN'BS.  a  body  of  forces  employed  In  the  len  jerri*0„ 
4aorr  tlic  ilinx'iiun  of  lie  lord*  of  the  admiralty.  , 

M  VftHYTTE,  Eu«e.  an  cm'uwnl  Frcoob  maihttmatieiaaud 
,ii[IJ»i..|ili-r,  tu  horn  ui  Dijon  early  in  the  j.'ionl.  tnih  oaa- 
'  I  'li'-il  in  UiSI.  He  invcsli^aied  a  nutnlirr  ofcariooa 
ic»I  nuhjccts.  ■iiH-tt  us  the  colliiioq  of  bodies:  tin 
prcnare  and  motion  of  Ilu  id  ;  the  nature  of  vition  i  the  proper- 
tj«  of  atmosphrric  air,  fie- ;  on  which  aubjee.i  ho  bad  swo/al 
tnjtnirtin  paper*  in  tbe  Menioir-t  of  the  I'teorli  Acadenf.  of 
*ntnees,  from  vol-  i.  to  vol  X. 

^fARITlMK,  jouir-ibme  relating  to.  hoaodcA  by.  or  Dear.  tU 
t^a.— M  tairiUB  Ptnrtrt,  ihofc  itates  whipfc  pojfaeju  bafboara, 

'SJRfiSattJrtS*  ?nd  ■  R?*CTtul «'  i  *»  wh*  iwii 


^^m^n^,^Wfffk<mm*-  .it  .,0,),,.,,,, 


.  ■■M*i(tn»»iijlSi*»*(i''iOri^a^wflAi^fi«iM:'-l'lil»f»*i»e«t>* 
for^ba'saraH  potpAaeaa  Ore  hatmaotiane*.  IHa  an  anawal. 
aBdtaot*f«uc*»a'«T-o«ltiirt)ld»tbB'1aa*;'rtt{i»irtDj(  to  be'TttierJ 
fr*i  s«c>ta:iDlaB)b'r«iD««al'b«a*.H«lt<isi  oioajlr dried »od**t* 

flW  Me!"-  ■!  ■■'  '•'•'I'  .I'li'-fid't  imn  ,  mil  li.'.iin.iii  .!■'■■  I-  .-*  n«.' 

■MAraC;hiiCoa*iierr*,'*'tje^a1tt«iKeiwht**>»nicr«haat'palt 

npobiki^itaodaC  ofc.wpon  thaca»k(  kb^atead;  tab:  t>Mi>e«as. 

.  tain*  them,  in  order  to  diatiDRaisb- tibial  rrori'ottatra,  iq4I  «*'* 

Ji«'nK,opMa«T;'afa»Qeta3»Hti«*aif(htuie4'inMTer«JMBttta 
of  Eoropri  ar*3  fotf-aevcral  lenoataodHJasv'oaartoially  frcM*rkr 
sihwrjj  In.  Brwaee,  tM  mark  -n  divided  lbio»  aanewj  oner 
dnehmsl)  w  I  108-  dealers  of  ^ontoy^taxirtli  (or  triOiMtfer)iabl|>or- 
300rrr«iW»^or!q40Aliniron46W|rTiuia.InIWlaod(*iortrMk 
wtijdiijrt^lsoioBtle^-aioTwoifht.'aDdi^e^tiitOtJititwf  Fr«to*ey 
When  0old<raiMt<bil«er-*n!  wld  •tatna'piarlfyit'ladivtdtd  '!•••' 

iM-earantaJ-.e'I  le    -1 im'i  -1  ■m.'-.ili  <l       1"!  ';.    -'(...( 

•  '.  Bknait  mJiomaaifLtt^afc-mm  fori  a  oaMpayf  atocoaoij  iaw4fri< 
scrfriooNa»rtoni>biridf«*lcoraJiime;HBgb»hmapkijtwo-t**di' 
OCa/ft^aid  iteratiajvaa-  IhirtneaaliirljnfrsLjand'fnur^MBea,  antt" 
the  Sooteh  mark  ia  of  ential  vMne  jatAutabnann  of  acoowal' 
Thninar^luULiiiledlHLflbBatninib^isBjto  aaaaneyVafaawtMbA, 
e(fiii^t«oi»e'ihkaa*tii^Tii-ckillaHJea*bi»aarktaidwr^didtw^ 
16  sols-lMbui-liarkJtfbwnailadBiDaiiiaat'catDvaqoalcatAaBlaU' 
lob»...(4Iark  is  Bitol»aoppephnd!au4er  Ooiti  in  SwMaeu  »"i 
,:Mr\J{JCBX,  thoieataWiihinaot,wfi>nbJio  raail»  Mi  pta*o>*f" 
b*yini;!«npVs«liia«;,  taUb  Mat  laala  belongib|i;  to>itv  fc  ana  oMawn 
lioK^pt«ofSlWflitaxid«a«*6fJi«a»ib«iiTbe  se*"^t>T'irtae'i>* 
|tbo*rDg.'a(craatviaki'b¥  i*r»raurikl.'d*ftgei<  ABaalel  »o*eoJu 
itrflots  o*-arv,t*ii%.»aii»We.inTaErk»*a!OTertv/willricdionl»  ba 
igaadi  batveen  the  pertks,  liot  bi«in^o  atawippoo  «ilipla»t»oa! 
'hatiosnay  awoperaj  Ahorpio.  !:tn-iioB(t#nv*'ri"y  abopiwwhlnb" 
lfO»odj|,arBiieSapo»odipdblrelrt(>'laaJe,  ii  tawk«t  !6vert  for  aodh 
itbina^rOBfylaM  luevrrhMrtpeefaitleata  tnadeiin.  ,  If  a  paaa  barfi. 
]hU.#rro!igoQ«VwvihBri^'tJifl'aantrB<t  afaaU  Ml  -babS  hinij. 
Inaieaa  tbcipadperVy.emd  been  brctriqualjr  alter**  bj  a  aarawq.- 
JMl4tihit-l.il  -i  ■(■■..ii--  -ii  m  -if  '.1  l-'i!i"     ■'in.   in.    •  -i   ."'  >• 

I  AIiARLi  ia  aedtnbinMian  oialaaime.ailaar,  and  alaan,  aailia  ' 
Renominated  cnlcarcoba.oiURill »tw ousi •(afltoeboa, aa  tfeeliaiet  - 
|clap,«r.iUaK,,  is,  roost,  *bupdanL>  Kb*  calcaMoua  part  of  Man 
?sYfea,ucatJ!yioa»paee«:ioJ  »b«U«,wbanceitfterju«my  haa:  ta»' 
pamo*f*Ar«ra*Wi  and-  wbaceilbeae  are prMbaliaanr.it, affdrd* 
•niOHaJfaMt  Maara  fiKtabdf,  djyj.ijiaaellji,  Urbajht  lands  of ' 
aBy..fciad,  It,|ika«ii*,L«Mdiic«ai  •erjn  beaknctal  effeeta'od' 
taaatji  aaaiiiams' isoUan .Mdilawaa-efcotswM  U  bave  bean  put' 
periff, applied,  will-  hettatatly  ircioti*eriTad>le.  .for  (watve.  can 
fovatMKJama  „  gov*  Maria  etfiajMl  4hal>aaas>m  bat  a  aaaall 
?o«ipu  Mf.Jirae,barle,ibaea>tacee«ai'Blly  MmfiajMin  tfan  manra- 
raettro  ef  eMthaniHirwj .  Mul,is  raaaallir  fbaad  «  the  aaptb«f  < 
froat  ijve  to  nlaofeet  baacalh  uanaurfajae  *flitba.(jcrarJnd,  aoi; 
dopqaibtd  batiaiibihedaafcaM  and  lamL  It  Js  Hajr  out  wa*  ■ 
apadaa.  aad.ia>.Uitt  «liasiea;.«f  itiu  Ireland  itlw IMakraca  wM 
nafrertuftnthi  meet, ivitb>  the  .hotnt.of^w  and  other  ouHoaa. 
roMiia.i  The  .aaa«l  awdoby  abiab.'peraoiia  ^enoralit  oaae- 
qaaiii tea}. with  minet at*  diHicl|tui*h  thii  from  other  aabalBaeaa 
is,:to.buaka  aauall  pieoe  of  Aif  mail  ialaaia-laas  ofiiMnr, 
wbere  it,wiU  iinmediatory  diuahearUhvcoaaldaiabta  -effer-. 
vosoatwa  1  and  the  brrikncai  of  tttia  eaTorresneace, . vratl  a*  id' 
proporltoot*  the  quanirty  «f  lima  wbieh  jieaaUaiRs^ui         .  -.  1 

MABLINB  8piK.E,an  iraa,tapariugtoapoint„aaaafta  aepa> 
rate  tbe  atraodra  of  a  rope  ia  order  to.  tetfodaoe  taoae  of  an~ 
other,  when  tbef-are  to  be  aplioeal  .«r  foiaaaj  eranly  arathoat  ■ 
kaattiiw,    ...  .,.:■■  m  -.,.•  -.   i.    i.,A*    >.  .: 

MABLJNe,  the  act  of  wladiuR  any  aaaall  Una  as  ajaf-lioej 
■punjara.  t>in«,  Im>,  aboalafopo.  aathateranrairn  ' 

ed  Uy  a.  kind  pf  knot,  and  iwmatH  fixed  in  oaaa-the  n 

be  etvt.lhroacti  by  friciioa.  It  it  tommimiy  a»ed«»  fasten  al 
«foAB.vasa  00. a,rope,  la  prevent ita  being  gaUad,  orMiaJc  Ma 
tboioFa  sail  toil*boliirope. 

HABQUlT.   .^•aMTBHROFlrUaoua,..       . 

MAJRQUETJty,  atlNiaiDs  WottKiai  a  ooriont  work  imnv  1 
poaed  of  several  Sat  baidiaeeeapf  mmoi.  of  varieni  otdoors,  , 
mstaafd  |aj  this>  alicaa  pa  ajouna.  Md  aanaatianea.  aaHebrn  • 
wUhalheg  rsaitera.  aaiflthe*.  fbraaai  t*atDisfrabaJI,  and  IrorrJ  " 
Tlie. ground  ftn(»»bjflb  tW(dec#»*ro  to  be  smoked  aad  ajleea, . 
Ii  Msmt  of  iwelWutaJ,  oak,  oa  deal,  Mdu«*aadu«Bduaaav«u   - 


il*lft 


>Wffiioafi/i 


4f*A^ 


to  be  used  in  marquetry  teir«ttu»talk^l*We^^l^tl^llifttf 
Wifl^|<Wltb^iUVlh*r|Ml«^>f  Wi  IbttJ,  tfJditafcUhttrldMtttlfca- 
tfrral  &MifoVa^taf^<Wta^efl4^>a^ 

effteflraettoeWtafc*  4dill^^e*l6rlll>tyv«^^^ift,^nd*,fcwtt^ 
very  hot  over  the  fire;  others  by  steeping  it  in  lini0iWdte*«a%kl 
IttlMftttte  ;)tftfa  «a*rd"itt  «olPbn»Mpi)*>J"«(f  bo  wdd  »**»£  of 
the^6^ft<ctao^,'tlfe><eitotdUr^  aii 

aevdhktrtb  W I  faro*  a^*Kfe>  «MM>J^i  Unbare*  td'  idpfcaaaartt 
TO»U#4  chMfridattfaiiiJefefe  taritf4n'tto'K*tfc>«iie  »a  avtni«at>ft 
froatitth  tteWWhiah'-hatfj  dflefa*iitb<eb«p«  fi*eti,  tUditlMWthat 
ahwdaat*}1  wtiteh  tlt'tyent  amfcabu*  Jty  *h»"fbot>lb>  meads  «ofl* 
bW,ll>f<Mteie#lo%W4j<dk»l1''  V^  '*<>  sunUinno'i  him  malJ  rj^uoua 
''JWA'IOQVIS^iatl^or<^ou*V4Mtt4tt(»^ty4oihtttafdukov 
MM'gitdaiila  iftaaft^irlid  ,*^mdiiit«4Jtb#<»tearcbds)^aab»4^iaye 
»>dWIW8«ttWlOorirtef»**fi(»^n«Heil'»^uo  jiIj  no  uj/iib  ,.u»n  io 

b  'MttRfllA&El  fcptad»**fUl  >«b^iil4lioa^«iilliaXi<|t«|ilfej  *t 
^lalseVafftftftftajy  Wied>*J  d»1>dltf4b»  tatfntirfaof  fcaifjtftMtfgi* 
*lW*OY'ki  #lddw  id  ttHrrlayei  tfckUttg  ftJaritagailli  rtha<ltea*t*f 
M  dvitaoWrttft.^e-lsitt  tt*ts<1t*d4WloWiaiWll**  abamotkUj 
k»e*lbW'h  W  t*  fWtownd  Valid  In  AW^asbt^tfe'.thei  j^lda) 

dim*  titottfatoiribk4ti'#ferM0^ 

lrafct3l&c*tal|rt'a,Wd'  ttf  eMiWa4l^^aV1iMlyi<aiiltMNy(dttl  bad*. 
€rat$ta*lie^opWfbt**ilmd4e^^  *} 

!^rWJHaWte^<k  pettf**^^ 

W^atrVtttfella^y'^(>#WttWw!  bto^*br>Kta*^<bat>by  0« 
Gddifee  WJ^V^V^tt^lp^hwJfr*litt11*44l*fHtt<«fc  a^ttfrkDoiPf  hMti. 
*4A  Mdilimilie^ejieblaiB^'ft^ 

Hty^tgrafld  ttWadttfeV^hr  MPllb^Mh#f<^!We'<ba^:«|clkl»0l19ir 
ffca^Wl^here  WW  ^»vd^e*n^g^l^^dbMfche4iJutt*WW|%y 
special  license  from  tWWt^i^felto^iiC^«mfer^^^/^liai»llib<l 
tjuiMjMctolefd*yi^aifaDl^ 

ittde  Jtafef*  iWhs  dfcabtBdv  fetid  wRi  InM  aaartMgat'Jare**  rttiM 
dlitt*  vdldy  *M»ttrt*fa  ba^d»lflr«clii^o^>MM]Uedia  Aocuwttrtflf, 
WtI|«S%^6d^»t8^i|lh6^1«glBldta##4aiiybll|^ata4*  t^#nt*R 
ftMM  datf  soma'  *rtttH Iteea"  Mediae**  f  olrtfrvafcli*lfltf  tfte,\pa*ti*i 
ttatidardetlofo  irf^ulbt^eldbfatio^wr*  KafcNfoo-fatilslimefltJ  l.» 
'I'Ma^b^e^iAo^rbtn^^o^ttib'^Q^ii  of  aiiy^«^ot*  atrial* 
4Mt>^i»>8llgta»<IV  If "4*ty  iafeffirifettd  tomr^*&W*lMW*k 
anafflNagda  toeeAtlarfd'are  i'  >Wbfc*  *  tMttTjam^stariefctdtettty 
JieWs^ilanldbVitttatoliJbe  ^Ud^Vfo<be  i*fl^i'<be*nk»  abov* 
t«4MUy'o^^^itbWto^*4ttOJo*itb^ia<ti0r  WiJuiattitaQ  I  *•?•&• 
tfifrtyt  IWUM  g^NianWma*fteddd*l$o*tl  liaapor  faTs*iidi<aJto 
e^aalteftfcill^aotfeettftpMtaa^  QaVHUttftt 

ftM^Valf  ari^,tWt^6*«ltii  aof  WfmtWld'illty^imaiaMdrfL 
*ftWj<rttd"lh«iefvJII*ii*  ibavfteld  4*fckitaf&s.Jo|ftiwiJra6^ 
tt^lwlfcrtfttttttatdJ \M**emi****diisbutomit  the*  fJeiitibavd*. 
tff*ieav>buf  tf  ta«l*bhie^4fcdy.a»d'4*d  vJkM*inlaft«ft^dumtt«f 
**0  prWpe*  <M*oVfcilifcromUes  ot<al*ttftagtf;  ftttdfapedoMaadauio 
1M  pe*M»dr{hepaVtiaf  >ft%W  IrtttWfrtmittdy  Ug3flth+r  jw*M, 
but  an  actibrf>jfea<lftlk"iafc  bto*tto*W  t\mtiHlMtto>\?Mmfb#¥. 
WoUi#*bm4k  ailwaoidllrieajttltW'aftitJftlt^a 
ttthawt)tf|d  gWMHdlJJMtffe  t«(d^lMiMoatvaicts»a4Nll«^aMi«l  dpdb 
l«MidlU«i'»(a4litoc|li*ar»y  aJty{(>arfLitro1af>  p*tomt)fci*tihozbpH*. 
yar  cowa&tot^larn  allow**,  aadeY'HfeileafaJ  ctoidiU<i»iiMrif>»w. 
*Stt#otl*aieVa^*W©fU»hicbum^  .<ifbtma*f?ifc 

^oteadm^lrtlNtWP46r<jlb^4i  waartrtAutyiy  Ibydiftwaiirif. 
«.  tf»  an*  i3tf«i*^tfjb«i*i  »\^We  ^awlttukwi©  beobaubftnd. 

-Wllloa4<f«^oa44iitaitaa^ldtai4w  daia^iuhfeavJI*itadawiai 
^d^t>aaotH)fttdt><lt  io  ••  no!    u\i  lul  ,  atiuuiluoj  II'.ik  omihu 

>)>«b|IIROW^Iif  AabHtaiy(iw aoftooka^adoaiiliilavtaMiKOoii- 
^faia«Mtti|hae#fi^ofiibebd,Aes.bii:\vioi  li«-*jv  qiii  ii^i.q  oj 

-0  »a#AHB,  ^iAttrondm^^i^^i^f  «Ue!tpllin4ii<(iaV.o«tia«ctt4tt 
4lte  JftmolhJoin'bitWr  fr«tti  Oi»<«u0jiMid-jeV!ntoqataaty  tail  nact 
*«bot tfbwaartaMo  ^tiepohatnbtttr  bt^MMi  itiX*p**dme*1m&f 
W^iide>»briy#wtttio«Hi^altoan  lwla^tt#awJlio#a^(aTlftatlian4tv 
H4#ili<la  'iiE»whMQ»ah«t*to<«i»'.ty  his^teA  add  Ce»y»ayyaaM 
i4Mav  Mfcfrfdiuia Ma  rMoJattonio^ia  wMt idieia^tt^^ «W, 4* 
.ai8M!Jbliawy6**ili'J*is jliMii^RAaaMa^laMOitMd  Aartk  1*604, 
tlwdiataic«l4f^fa4«aHb  bdo^4oJcea««<liriitiy^whk^iodke^hia 
^tkieiaVdUtawai44ll  o^lWa«»^f»awlest>r)/fb^«e«eaAi^ei»y  •Thoi 
^rW4a»'X)9a  ttoitfetthiKll  maj^beiaffil^  Uikrawitf  lonirtoda 
•VHaoOaMla^^^^a;^  fwaa^^faMMnMiiHilMiiig 
ttit» >il»  titCM'  iat^e  P«but »lba'  lltnfof 4di^uiaiddb  4raa1  an  •***- 
lraat«uw«iooi'»efcawiM^|to<rtH<i  ordwol'tliJiai^iW  ^0^*^% 
Ikkr,  *n&<W9(t>$>ih*  aaaaavy^  uTkeotiiiioftMaia  atitm> 


*1lD»nbl*ibta<*Niii«l4ail*  ia^iaiiaftU**^i*afiila<»lp^c^«|.lHa 

naitfe^hda  dai»ap^a«ttt'W(rt{o^4nal4DgJtaia^ladc#adib^toJaio 
e^dwofotb^na^^^  -atr-frto^yt*^  nH^i^aytfl^n  %ldastp»t4 
Tat  rotfct*an'wrbi»ax»*W5)#tCocTn«a*«i»  V*d**«4^f3*i»cfcail 
aaHat^ifKllQaaV^aiahb  eidi^ticini|la«iia^No0a»fti4l<)ilaV'i8.<:iial 
HMtomiahM|br  itf  aia^ao^aa^^lesiawialeanwBtlavtelii  rdtbti 
iajattaitluui>*ab  tbdiaia>idf 4ur  oatthui a  Hi^natB^Uxiipmad  satoh 

ID 


! 


ta**of«1>«»ia^>oc«»skl#reJla«'ariitoil3l^^  

•4JligM^«d'^^^tei«<%ed>a^»haaWfr4UB  ^Imrnd,  to>4«ii»t|at 
rebeiii^bytUwIe^rMiab^^^^^idbred^flyia^kyi-  B^ibms»f 
very  dense  but  moderate  atmosphere  ;  and  he  ia>1otomsmkkwil 
ttleAb^MyiaataHkt^^ A«  ^iew^>CrArorUie  emaH  Jlitfjritofcbfof 
Mar^appeari^wbNitrir ^ warbyaikLJ  JBaatmeaai  vjbavWolilba 
doaari***!  iulithU»ica*e  da  ^b^ilOfe^iandl  tttUuBO|ijidurjalioffi4l 
«botU  9dirdafSii^4indBiiil^diaa<laaivnj  eoameteiea^  oi<£ibiabea^ 
^«9i)(oWiptaWiBtDotta^e  abaii  Idtf  ^^ro4Kahaifam.iiiM»id 

dbmugakihi#«)hflia3b^toe«4Ml'iiiltbeja^Maai  lalniifinamlnnpiaa 
<lo«*iVoawbt»iBVrtt9<a*p4Hbdi^ 

fidiMobaaahh  »il*spdc^46jthb»eaft*gaad  lth«tBai>(i)harttba<atev 
&a^aaae¥>obftitoyiart^i(ttoii3)ocai>ddeatw^  ^aa\jmaai 

tions.  His  mean  apparenaudiaaietbp/isSrbT*;  jiahioat  hog q|iil4 
WipH*wtvthin«|  <h»b^HBtbp^rojie^ef(itbft^B|M)ajtiani  iMMaAif  U 
td4ialUo  ^A  btiliiJtt«ra1lA»tiaiheu45ialQniaa  mat  tafiihalaioji 
iartJtbe^loiiJOf.ttorsipUttet  tMerehaa  bcemobf»rwodlbrigbt  *pto+ 
mhibkiBxk*tio**vm}>T**\xbfr**«Ue\r  jirisqatiigar*  ^usfkaaai 
tb#«bse*tarti6QH«f  Oii  tters^b^pblMa^siawdbaUttiilAa^lB^ 
fkrbbaei*  ftlom»  smra^^atLnawiifd  ni^^-P^ac  ve^tuiaWoiaf 
tb4i»»oa^*iifltett>thri8^  hatie#ibcpa  aba«rHd4of  irada aarriaaid 
■«cr.desev(«oda0diB)gxds4he|r  a4eW^ec4£41tpibroanroitJ)aa«al 
JSb^Adtdoiao^Tii .iaiiH  hnn  ^.1  ih  <"»biiii}  jut    ».i4^  eii)i{ii>uqa 

4N  iftDhimattdlotnDbaai«C^ba«aasQ(a>i/t  ibaastaaal  aaVpliedUd»aa% 
abf#iWJ^  ^dv^  >viu^idiffijic«t?(pmp^a)^e«ls,J«BteMWiiiafa,ba^ 
lriteh|Hamrii^ia^ana«»i#aA  )l     ^9»it 

qj  iliaimHatI  ^A»  JrtayV^^cBc^ttf>iiiaaacraaa»ihiaiibe,  onatoaV 
aT4hle)IWi!»j^BducA  w«^^iaSiarta^a\iiil  »  ^uiim  ■  ,1)  U>  kt>bi* 
(|oMHte^^i«r^.i:^^eit^4s»QHictat  tMaoiditftjftfc*Muft  —m* 
H*ta«i^  bibgpiideWtOibi^ui  iawol  mU  n^wjjil  hdi.  ojou  <i 
lo  MiiiRSHA^WNa.iAiCaa^i^bfliBJflfjv  iaiba  diapoail  V 
aWdmfi«tM|a  Vf  atoasib^laa^ii^toMttis^nbbtfaimtte^iiidnMat 
«od«*ao^^iWtt<«^u^a«(id)oiJishleW4Ao^eUierjdaUi  l)iolr<ia«a> 
tttaasy  oatta^and  B|afmi*ea>ehGfl«i  K  ba-nl  mU  nnb'jiik  />biloa 
5  lfd^«SBils^iiAi.«4>UA??da ••auoaaVt  ^f^paaoad^riajiailay 
IdslkotoaVaattiqat  add  Aetcvotirralcaaaie^totwcma  Hi*  iortanll 
0<btbb^aiing^ihdudea^(Hlafld>«^hBi-^whiu^athelfe^6^«Qd4^ 
idtiMkti%ri»Jwilbia.tb«-^ergo«flle<«4^t^i<a<i^nie^ 

ea,/  40itN:  diaUer  ^bttyrddoafiithel  Kb^aitiaa^js/addaa/Maal 
avlaatidnay^eiisopaPy  vvj»0reiDja«tbq)axUet^r»thoia^!a»a^ay 
dwdaiffiaaIib«iiaoQTdJl|Bii.alflfflhOiPo*earft»  tu  arflif  laiaiwail 
^odoaisl^a  dbUl)twwpata,lA»  h^svaaVtilpsjh>.  «ad  paityjaritoa 
tke  aibbrty,  wWofc  eodteods  Malice  milasadiQji«iMRIaHel|aiaVi(ffto 
9ddjpcs»i»&  tUdieotidt  aiw^thBLatemartiarf aaQiUaa  ^^OB#aii«^A 

apd  >kbi&v\minfrhtot:xhtt>iiuiH*\btbw>^  *  mU  mHv  ***** 
mo  HUat  jidd9ble#aiDfjbbeJDbtkaa9a>  ina^ortnigb^r  4bree«ot*#. 
tK Jhai^utlidie4katof«aJI  UdbOuabOic  ^neQtikMikwAik^M* 
k>ads«Akrfima^thi«M^i»c^aij^bas  eb^ajmifit^baoitaMitad 
4a<oltb^;cp^t«l^og^«BeakWii^nMaa«  Flam**} \** M** 
mqmi  «am4db»aii:i  ^i  J^iu  qo)  jiIj  ui>»i //  t-»».  i»  ij*/<.i  jiU 
»i  MAH8HiltApiOOJJ>i  \  £kkk*.P*i**ttMi>  iTbeAMe^rib^di. 
twMab  ate  oa^adbgV, am  pickle^  wadlaro«aBsiitUro4«4La  W*& 
liliaklitiiteifiiacca^lcraviiit  i,;«  «■  1  . r» it  -jiIj  builiij  ,i;oi;  t»  boo«# 
uivMAAVDIMviiBe^Jkifa^.A  MecyueitMaieaii^E^ljuA  »artiaXl  and 
BamtbanlaobikBv  waa  *ric n  is  MO^ibaUia^Lm  jn  tht « Bth jpaar 
of  bis  are,  he  put  a  period  to  his  existence.  Hen iaf  auVtOA**/ 
a^frjajttlhunbarflf  uagbmalAa^Aacaiaaoauoai  sayxlUfia\#a^ct«i^ 

MASH,  ajdaink  gi »<**♦*•  ai  hau^ahada)  ,aCJial(a»n9kiiBf 
#raondkb«r^pat^imio<a ^eiiwiiatoi mhicbf  a^^9^Kj«>alAia|^iot 
(«a^ariaj|liHar«^»aaiiHlb«reifi4.TCfjl.iweil  >m)*n  tfr*t*hdw%*** 
4tJafcc«ttitiMjJa>  tajtaBfrj^att.^adnit  esilweeiiaai.bqiWJJt  a#i 
ti^Jbaa  ftood4ilKiti^ip^»awMit<^ao4K)rf^ea^yH 

im*+Vi3l  ibti!«r  ^ii;u»  Juiilf',^  00;  I'l'vi*  t  moH  jj  iUio*ttul 
MASON,  a  person  employed  under  Jk^Ai^Uw^jkhM 
ave|lBaB0t,4biaiaa  hwaipu.tefh^islf oe,  biii!^^i«Tba.abiaJC*giU 
nesa  of  a  mason  is  to  mafce«Jife**ofltart  wfcft4b**allAffr*i»  tkf 
faoa>datlaai  tpjtaat  lop,  »ift4hfei**Mii»ry<  «0ira*ta,  gna>  PArflpo- 
diculars;  to  form  the  faults,  aod  emploji^atoqt^-^  deUlf^ai) 

*■'■} 


HfAIV 


uumid  wjws  t  oivimaivikNtoA.ii  sfior  wwo.  i 


to  hhm*;mm*Hm»tam»i**t\*t9n  mufmiwm  tUmtttm 

MMMVflfVMAMiMtibr  «pkiaT*>'P*^l*M«i«1i«IMlpM»lrii  Ml 


him  jiii))  «1h«  JbJHPdf  tb*t  !JMr»ftJ*«nt*»  mwotomoi.**.  tartt 
to#wf  fRM  .bwdaw,  mdiii*loM<hioaa»iDlJbiC4>«k>MtiitW 
pauktipdl  ofTt**ich»*».-*h«i'lm*r),r»fiI]i(ftii<iThBll,^rfcw^'*n 

v  •  IMgaiWi  Am*  **mnfcac*mt>,  •/»  e  r«  nWata^MDfrti  j»m 
agUMd  **m  ammmm  extnardiawy-ihaMifaKlen^numrM 
Itaa  1iirt|niMfp1ilil  HaiaiatttfrhtaT,  drftewaaMitlM  firaliSnnfb 
daariaafitno  wtottw— M  p«riMkM| 4hUpi«fla*iaihr.li1te  »od» 
a«rVarenMia>tori»hd»>flMd  itett  itatfndarrfiyuAir^wiigi^M 

taH  ■  i*iim1 f  ■  unit  111  liTu  mi   in  |)i  J  llinhr  iliti'i  p  ilfl 

.okfahM  Wf  tffti  lb  igHM^ttMrt  af  (bow**  •rdqwaf  iag>«<m* 
■i  wl^ntaMMll  lM>|>*rpaidik>a(a«i«M>.lbeAtM>0»i«ihb 

MtM  ■■<  jiiy^jloawnrilhi— rtwi?ii»mH  rir.«m  Kill    .*noit 

«•  thetadu!  irfi*  dKjtkp^vsrhMVttb) iBfttaahed  *«?  aula, ilhe 
artaj  a^iaaferinfncv.id  iidntt  iMfcj »*rtin»irtp,*inii 
— ■*■■  fin  itlljuHiii  i>Afinu4>MwrcUN«4«oiU'tfln«ti)tlto 
■HI— W***WM  Mfagto  ajpafcywafcbj  ft  tmMadiwipotafr  aafc 
taa  ■huwdjwf artinal^toaa  jSaii aMagrthta-,  aaokiafcwWta} 
i—  iaaMii  audit  itauil  aepdraielriuf  A<tofmr«ntat  bairtgitlt* 
bwcat^iaianaordingly  ao.rfle^  Jl<  [!»>»*»*  ihtabaifhjpnaj-aa) 
apparatus,  (tee  the  article!  Hulk  and  SHBr.Kt-^oMidrtkt  foM 
■  litt  |-'---  ■-  -|  mMotk  ('■>-'-~-f"~J  'T'T  -"""  ii 
MlM# knlMHi  A;*>praw*Js wi»«J»W tottiriror  a# 
aadbwkiiiia  iMit.lfcwagbhiimpj— nMB>Pporte*/b»  1*n*lr»albi 


tide*  of  the  iuU,  *  Itttto'dbda*  itaa^per  *nd>i  I  aatyrMt-tljAa 

law  ana  flilka  iimi  W*oit>a^*>w«b**atfi>oti»  «Aai*lrtop 
ii  loppiirttd.  Between  the  lower  maM*eaat>kn(VjtJta  fiWtaMa* 
tflksu*dte  Mmi  vsfabj>nllt«WMlMln<mUM.ltafen*M  or 

«*iehi»wBo«i'«*liibjitho,tiwii»nnttoMiMiM  lPorppwdkfltafif 
rtowWi  tt«kwMro«atUMU-i»>tv»«>Wr«biMia&eDtela4i 
tolidly  fiicdoolbe  bead  of  IktoiltmafrnfUn/Sbiitm  —Hit 

..    ,    ..    .    ._    .  ,._.    .„.._-  — — »B«»««Ki 

feNaftiM 


Baatrtytaonaakto, 


a*Mw»fKaaBM;lnk 


aaftawnds*  tW  HattM  ^-  •adwdiogly  i  b*ted-  rl  irf»(>  ,*n)  ,(«► 
•ajedl  wanBtpafKa*  tkwfcw .  fetweec  ■>*•!  laeaUeMnaii  -abdi  tk$ 
•aptMka*i«bMBliataad4  tkainJaeaMry^iaannb  itiirMeTjtai, 
oymM^iWiKiai  ip*iadBj  lawatyed!  wp,-**- ft.  soil,  in  Abt,  M- 
taapaag<*nsaia«*l  iTtwtnpirop'e,^»ekwitkroii([h«<J)]w*,i«bkA 
irtrnks**  oa*  atoaqfrtkavaap.  awtUr»TwW(jaatfr  <*»*)»*. bote 
Hifai««W'«riW^<«bh>m'or  fMbn oath*  loMer.eni.W 41* 
WpdMHt'l*  ■fftinuilrtagbe'RpWMda.m  tbenetbori  iidaajfllbe 
Ant;  <•*•»  Hto  at  1eaa^<ifaatenedlrt«.tria^anBltiB«it»E  tap, 
«*WrlWM%iy*^'U»»ba»iobi»o^^io.»ib«-*»yibtt*kH  iDbth* 

• "—    "  >TOB*li<f>ltt:<IMbb  \lept!uMkvttft*,>t;t*ii4( 

L— Vu  tB*V|tapcotMu>BBaVitii«afflit*4««bMl 
■M  WtoitbwfcWdftofwBrfeinfmJIat  «4 

i  mast     When  the  lop  mnit  is  rai—«VtoHa  pwtpar 

a*lghlf>ftari»a'Er  «Ml»Pk'boiibaMk  arthl/Hetl|ttfiMilUMIft|hbr« 
beta  ^»»*» <M8tHitd)"bMwe*»l lb» i twUanibw»i  ^  b«bl«T 
wood  or  iron,  called  tbe  fid,  ii  then  thruM itfenaali  ihWUb 
!*•  hM|i»r>lt;'4Kfola'.*»'4fTrtIe.nM*V'br  *«iirf« Ittttl  MBole 
MlkM'tir«Me<UidUria«iai>BppOlfcdi  uSafcn**  wttclmflafta^ 
VnaVi/a  VKt»P       ..t.-..-i/  ...,i  „,  |)llM-,r,  ::  tmt  ■  il  .  ortiitlo 

r«(te««>Bd't(lc«tedit**Uho(Kl  ia  tie  nme  riwakea.  I|;«W 
■"  n»i<r«*w<  a»Ml-MuV(  i*'Mn^la«ia>'feiiftt'fahWlt*im«l< 
■■■— led'H*  fjfr»fcbt)»  <lit"th«'heiill>«fltl>tr«dp-f*dlMt«H», 
Mjt  h'JlMdfcfWfiwjtally*  'eoB«fbiialipoia«tbetdttltr<afain*ilhB 
Hit<H»|f?»  »■)■'***>  t«««fl>  riiriot* 'totl^Maai  ■»itj.io#»- 
linraiih  it  from  a  etamp  top-gallant  mast,  which  termiuatnt 
Jwi?Rb«MhM<N|V»aK;  -'»■»  r-v„|.,pni  1,.,,-n,,  r  ,/()>./ M 
^l(^mWtC*»3hw<aW^tftf 


to|^^c«alT«tol«otM*itol«»i«(Hii»»it«l»a>  oA',a,w._  . 

wnptMOJi'iICba  i«»»0!f  i  itaiaaoo, ,  j» ,  J,a*go.  »a»«  Ii^mm)  t«  si  I«wn. 

IfiltbaTltartiJiriJI  m   n    u-mi  »-i|*  vl  »iti11n      -kii|  <*,||  i-.m«  lorl  yiiLf 

lo4a*nt  Ha«Tndniot«a«|(paAwtifarMabia|)S  <BMt..,,»fli|dM 
Uu  pa^rt*ali«^iiiMtion«*ii>4hQ#i«»Uuctio«,irf,Ria«f,f*i)*| 
rMpM*|ta  ibrin  [•ngtn|itbe-*a«icr-niaita  ofitwo,  Uineittsbjw>W!i 

■awaioaoa  af  aoK**! -pioo»»nu»*««d  iWiiMaJrabi  ,4*|b(tap 
•MiajaawiwUv-  UMimoatiiaublUwttal!  pwlsilof-lsarwaa  -tiflr#..# 
«*»l-*w70>cd.iha.*wilai»etjbU»h.'U-.j»Mly(i«t»eip«l|„Bw«b 
stronjeer  than  one  consMlinf;  of  an;  linKlo  Wiak,  «U*nnirt«fl»J 

wlidiaj.  iaaf..bciNtvB>Mc*Maln Tlmtwholt  *l^itttim<i  wMi 

lfc»ip!»i<rt)or*lKw:a)oae*«>«Mhro*biM,  bjr»«**ri|  atrang-ibwaii 
driten  on  the  ouLiida ■.ofi*l^1n>a»t,IlbB«M>*0'>'fllWH« 
rawipaiuclpkLMrMoa  tqAa  emftdaied 

...  „ -,  .jha*»M^i,|rfj,Tiwnifflkpfii,*kJh»wT 

IwtnailtiarJortbaswaaata  MduM-  TawrilwhrM  ■boT«  «■•,««**(► 
?aw««jaU  h«ini:inuod  bo.eiNenditMi  a*il*i*5  [»»*«*, -ofiJhfK 
MMfbh.|Mlii».iwi*w(Wt(liM«l  «f  itAeir  iMWDlMr,  wrio  iPHtttwJMw 
WpwjrtBt/tswat^iwara.iAqiifafJaroaitfcafffKwtaw  *bpi» 
J**t  lh6j/a»ajta*t  jqawnntareaefc  »t««i  in  "orki/Kr *a*,«k iot-tmd 
bgi  cao«a«owaflit4*ja  MMlPW^wiTlirf <  vafTa*,.  «M  iirm>Mi# 
W»lh»*>flioi«.«frt^i»4.ii!tt,p»itJioiaoflai«ry1  UmreiMAatmiWRV 
a»>9tlBnmh»iirfit«a«s«,*h«TBia^(hB.*p^*«iliJwjt*¥*^«w» 
*»*wh«#Aa^ia»laaaaw»titaiim»aa«»wa)ig>put.dil|iw'IW-  "ffWf 
i*i«jaci»h^woaa,»h<wo,*«M«Pte»«iwhii»h..««p«i«n<».aB(l  Mw 
»»■*»«*[ 'imacaioe  >Wi^)Wii»*a/rtaTa  rfl«w»H"*(li  bff,,nih*fh,it| 
»#pj««il»,iiih»t,iin,[larBfli*Wp»i.<fl*ry,ftdTM»*E  .*i'*fiilw^:,w 

<dt|innd%  tbMfc  IWWt|HodriaJWWP»nifai  m..,l   -.-n.  ,il  U.\:-><\r 

^lAa»aK,wi*«BiawiMiarMaAaii)»erv^bip.ABpVaBT«ral,iwfataj; 

RU<  aao  aoiaitb«laB«  baCarmath.lni  ArwMICr.lbMM^Mll  4hor* 
.WWittHf  '«t*  mwatli a»Wob,lHiBi|»Md in  Um  wi<hU*  of ,tb*  *bH»> 
Ifwiiboif  MU'.nutghiUia,  foatiaCiit^aapttiaerttdi.thejLfKJlwf 
ihW^.  wil«U«ii^Wtfi»d1rtn,1BniW»tlio,ait(fw,,TMaip«f« 
oriheimditrWCFeitbMea  *mni>at*».tbB.toot:i,>«MtJ#oi«ilii«B,lJi# 
Mil.Wfla&Kcdis.Mpwfoiov!  tbe.tullBi.bj.^whMib.lho  *npf*:wrre 
#»rjMdiroa«di{,'eiw|HBntH,  piMiiw  *•  «MMr  t£»c\<»m%if<mM\- 
*U(jr*ito  Aland  upop.,  and  «aat  *eir  idflith.  i  Abava  ihtA^Mi* 
pino«  "I'niKni  ciilbjd  Mpiotv  on.,tJ»e  wtraaMty'Odwbioh  taw* 
ubmiuj,  wliich  wai  m  watinnai motion,  l<wn**  wyAwtb&t 
■wandviaod  tetniatl  'i*.Baf(l«b  th«  aaw.,.  With.  r*»«ad  toiAbe 
..,.■..->■.  all  ;  jp»op«»|>4o  MllodtAM,  aaalf ewwy  obtaiwwL 
fkinniabed  with  Uro».iaM«tt..< :XhM»itfWefc .but,  onlff>«wajor 
.ww.amwi«pMBOt  catladiiMM  bf,l«oainio,.fart  «arj.ibliBrn;R«iwW 
4W«f«Mf  4*  tb»  nwwadd -af  jrisjian-,  ,«f  1 1*».  waata, A**t  mt 
L-~iyibiItinden,kalicbM,ihaife«iiiww4a«*r>iiait4'MB- 
,  amboR  tht.Bailiilh  ,A»o«gllhei*par»ariea,ai(# 


iaji»w»iiba^a«il>ilflndMa,/kotfhM,,bwa»«^i-aah*»off»,ian,d*«[r 
4ftaj»a* •*!**•.  amboi;  th«>£aiU«h.  -  Amo«gllhei*par»ariea,ai(# 
JlaAiaian  Ulltw,  ilwwap-JUfW  Mweaaji&e..iB'boaat«if  BMP 
«t^t«a/aloapA'la^aM|bMi|i«DtlMakaJlopa*ko....i.,l;  tin  ii:>l 
WiiTtaaiMt^i?BntHK(twa^«llo»of,|lfa.raa»A»i»a^w(btaillj' 
itb^li  franwbauoithtra  veaoJu m»  eauilibiima.  bitwrftWfciHw 
atwlaoati  of  aao  ataiaa  on  the  w*d,j<*ftUw  .»b*p.onj— e  pajfc^ad 
^iWditootioB.w*.  tfaMr.«t'uKao  iW^aihcr^  ■>  .By  iwaaaji  ,owMf 
*>»«(ioti'ais  eaoaitkwbiBtM.dMtrafrd^.aadi  lUaweatMtiofart 
.»lthf»«BU  will  ope Mtwa»tBralhGAblp%bana«nMWban«AM 
otfuwtioa^  al  cwcWnataiHie  .wbioh  ratarda.  la^-:Ml*ci«hi,  *> 


,lwttJW»t«a.  skouUnthen  **  'pr^kiiila  idotamitaeA  .«MMKo- 
naaillii  flaae-of-tiieiwaia.iaiaati  .i»ii>rd«r>.taiaqapaa«l  aba 
,effart»iwrf.^ba,  water  awaailj.i  andr  pUoo.tfte  otfcaa  raHkiftli 
,lhatrltf«aripBrtte«l»r  djMtitioti  will,  aaincideiwitai  that -.ol.ibc 
-aiaaa<aaaai,.i  Tho  wtwloof  thii-wvoJdfc^eupiWaa,**  »pln*iaa. 
a*.*»  -ttvn  of-tba  MMMl  ware-.«fOlM<  aMfcanfw.'i Um  aoiat 
.about  jwaiaa  tfcw  raaiateaoe  of  abo<  water  *duM  a»  inwqaiobataa, 
■aali»Wa*dfaow.eird  ibf.calcnlationr  hat,  when  itba<eai>Davrn 
■dlthw  awipai  awnMdared,  thcaw  itntlantaa)  fdVwaaulltnMa«tl)' 
•waaaaJti'i'iThU  ohMrTatian  iddwed'  M*  Savarim  ttmeraph^'a 
jaaawkawlotlaBalwad  fc»  MKacww  tie  axis  t»f  ne«i»t*»«nif  tin: 


iBJMy«lapraWan»to.b>drteTailood.    The 


■MIUM  AMD  Df*  BUKH  ANfUAXs.  ■ 


'MIS 


iBftloilhaMaata^a'oibk--.  it(  it  above  the  centra  nf  i-:iu  in.  the 
<ipew*cr>saiil'>ba'ltdt  surface  of  the.  iiU  which  thoy  art  enabled 
■«•  p»M»l.i»nb*tei«M -,  3o  f;ir  nnwlililiottal  liuiijhl  tea  in*  to  be 
t«4*an«afeiiiHji  iHatAliis  advantiiei  is  diintirishod  by  the  cir- 
eatrf ar rarMemcarf afiba  matt /ar  hi  oh  operates.**  makctbc  v«asel 
vataop'teiitajlffiljiH  ami  this  trmli  nation  is  iacreasutl  jt>  propor- 
tion* to  .the 'ad  diueiiel  height  of  Ibo  Mtlti  an  inr.ni-.vni tar-: 
-w»ioh>iijiia  nesseaaaty  t.i  gourd  ngniii«t i  thus  wtaii*  gained 
:«paimpw  aaatfees  deal  span  ttie  olttorl  To  ntaoaclle  ibeis 
UUandibMvlI'lB  iMrtaiii  that  the  hcigbi  oFthuTtast  wmln  n>  be 

dMCBMneaVl^thaiiMiiriaiiiiii  of  tint  rested,  and  that  lit*  poinl 
-lififcWTif  i<i«W4  (jodi»*li™  stjoutd  ho  the.. turn  of  this  height 
,  ■ttenwinoa  ottilfgnlfi  ■.'iaii:i       >■■!■    fin.-     :itiii.-I.-    Turn.      Uiili 

■•gardftavlaq  g'ooerai'  piantieu  of  deierWrrmgthehefrgnt  of  tau 
^asaiti^BacbrdiBsvtainh'  dill, mm  rates' of- the  ship*  ib  I  ho  royal 
lawvj-jiaeaaiso.thetBrtiule  SJhlj     In  iiiilnl  llimw>HHi  ium<<( 

and  ioOnienbBJanoatbo  strain  fljcy  Wcoise  from  tbo  effort  of 
lttemihiiftnprtMMd'a^  the.  wind  ..and  thengfiattonof  the  ship  tit 
-Ma/tfnyiareianapeadad  by  several  siroag  ropes  ea ten. led  *f*iii 
<tiirln«aiiarleeJd*'4airthe  outside  of  the  tesaol,  milled  ah  roil  ds, 
4aoetthat«rllolaj)[  idlhhy  are  farihcif  supported;*^  atbereapes, 
.aUetcaadl  frtJih' Dec urJi cadi  :  to  ward*  the  forepart  of  tho  vessel, 
iBkwaliaikrtiol*'  RJoOtMi.     In   the  iSrititli  iintv,  mnBtaare'prO' 

potnioaeHifc.tltt^atrciniu  breadth  ofibc  ship  Irani  Wit  to  out. 

iiliT^fc.ii^hi-add  'tote  mart  in  nit  ships  down  tof»  »hih,  one 
-faMbdlnrneketitoxbUen  yard  in  length,     Pa*  Bl)  and    in  Mj, 

fJlIboiftnfineW.dikriel.  i  1..  ..m,.  yard  in  length,  i  For  »l  gun's, 
"to  »W  jwdii*  length.  -AH  top 
inob   in   di;\ni*ti.T  !u  unf  v*rd   in 

.1*  DHISt    WS     |#rg«     ft*    the     rvisiil- dp    fnttSl. 

ttTnb  tep'gtUtatt'DJaat  one  inch  te<  a  Tata;  The  <mj«zfcn  blast 
JtofMina  tatoMdward  ia  length.  '  Tho  mieaen  topmast  f>ve- 

awt.iba.ofa*  inehito-UBe  van!  in  length.  Tile  bowsprit  an  inch 
koAntaitlftalMMyaM.  TIk.  jibhnam  seven-cM  girths  or  an  inch 
•Bd.aardur.lFWiaHipaVUont.JCmaflliiigjbips  in  ibe  merchant's 
"! aeawoa/iw iraderaHai we+Hnti  by  the jodgmeutand  e-tpcrie-rfco 

■ti^iho/MMt.':    ,","■ 

(fWltifldH*.!.!,    , 


/or 


*0  'brVUUi I       ■ 

■  Siiii.i'tl.  ■!■•/    H  nut  ,M,  f 


-into- 


A  in 

- 1 ,  w 

<  V  70  a. 

hi 


lii~.>'i'/       -!    .|.ln-  <lv»ll.-  i       <  )      iUi 

«Mur.i>  t(- .-  iliil"".>(  I'll    >     ..  (Iett.1 

SS  i.?fe„^■1  :.  :M.1t,j  «»•  ■   }»>»  IV  '••'  ,..,.{».■• 
*       i.i^iii  ,nl  <l    mi»^'.J,  t^-  2i 

»»»<»«-« «■  [;ij:  jfo,.i»..u J  i»».» 


Top  llM^ib.i . 
^TeafralkniMa, 
■'   Fori-Mtitm.W, 

ilffopiUut/'.lii.1! 

■  i  TapipfathM  MM*, 
'»J#i*faitJ*f«*t;j.i 

"WBp«HBjJqql7,(i,t 

"'  ""   *V'i;.".!' 

/trmcrf  M. 


ibeer, 


iil in        i  i  ,,-';,;i-:;;v'„.,'3,.°j;,;!1 

,%Ja»«M  S  Mr  '*  wm"tM> 


(tjimfc/  <  M«t,  is  wlifii  it  it  broken  by  Anil  wmlbr-r. 
'i i  HfiiiMi/iny  m Mtji,  ii-wbeivi*  is  cracked  ip  anrplacevi    ■"' 

<>(.■<•»■  Miutnl,  Ot'J'aut  Mnilrrl;  is  aaid  «f  ti  ship  WMH  mufi 
me  tun  mUor  too  hwj,  wliicli-makes  tier  lie  too  tntu*  du«n 
In  i Ik  vim),  and  laboat  too  much 'a-hatl.  I      '       i  ■■  i  >■•  <'  <o* 

IntliT  lUmltil,  Or  I,nw  Mtiitcit  S/ii/n,  are  saoli  whose  ma«lh 
on  tliecontrttryare  10o  short  oi  ligtit ■•  in  wbich'cas^  Ibo  din- 
iiut  bear  in  nie.it  n  sail  at  shoald  (rive  her  true  Way,    '■   "iu.ui 

i-luu-.  ISaltuMtd  ■  M  Aft  »-Ji>r  Sailing  Veud*.~ Thaabteot' of 
this  laventionM,  by  having  1ho  mast,'  rijjiiuK.'&c  pfMcd  in  a 
bull  jib  ted  cassoon  orbov  of  a  soaiicire'Hla*  shape,  BulpCTMlri) 
fore  and  mt  tin    pim,   &c.   in  tnodcoh  teems;  iti.it  il*  mn.: 

*«.  aboil  biene  ktt  acted  oA 'by  the  «i(,.|.  I  r»s  sin-wn  l-v  t! . 

lijra-to,)  loave  the  T«eBel  itsetf  potietitlyupright,  wfcen   eldac 

hauled  upan  a  wind;    ■  ■     -  *'  '■,','i' 

iiKapiatrattan  «f  the    figures.      Fit'.  H'»,  *»BctSott-of  Ihr 
boll  of  tho  vessel.  A  aaetjiienof  tlit 

ebox 
emttainrrw;  the  ballast;  A  tha^oEnlof 
adspension  on  the  DVeh  beams.-  PiK.'j 
fb  a  plait  oftbe  sHiliuf^  bent, eonfain- 
in-  the  cassoon  '■,  and  swlnginc  irpnn 

the  piv«ta  £  e.       \1«tIi:iiii,:.I    skill   will 

be  requisite  in  tie  construction  of  the 
parts  ibr  strength,  tososiara  thu  t>r.  I  - 
l.'i't  :  pins  of  three  Inches  tNatneter 
would  sustain  aboat  thirty 'of'rbftv 
tons.  The  forestayrs  to  be  hookiil 
to  the  stem  head. 
1  Tlie  advantages  proposed  by  Mr.  Clint  by  this  oonsffuetion 
•Wjfrirv  per  feet  safety  ;  as  he  considers  it  iMpbssibte  that  a 
vessel  on  this  conslrtiction  eoutd  eapsrae.  Seeanttfy,  IhelVstcl 
being  always  Upright,  is  constantly  on  what  is  termed  btfltit/, 
andisalwavsin  ■  her  trim  ;  whereby  she  will  sail  faster,  nwrl  so 
better  1a  windward.  Tnfnffy,  the  support  for  the  mast,  Ike. 
being  ni Miin  i(,c  vessel,  the  width  of  beam  may  be dimitriswed 
to  one  half,  whereby  the  vessel  will  acouire  length,  anoVgo 
fa'ster.  Pvtorthtii,  the  ballast  being  tvrpehdtit  in  rAeaii'isoi 
mote  effect  llianTbatlSst  placed  in  the  hot  turn  ;  the  latter  btrn; 
tdcntflird  with  ihc  yesscf,  nnd  the  wnier  loses  ns  much  of  Eu 
weight  as  its  speciftc  gravity  :  white  the  former  bciitK  Tndepfti- 
Hent  Of  tHe  Water,  bnd  maintaining  all  its  weight:,  a  marl, 
stntiller  'piflntity  will  he  required  to  ulcady  the  rritrSt,  and  flu 
v«*H  itself  requiring  none,  a  great  degree  of  buojant-y  i. 
obtained.  Tlie  truth  of  this  position  ram  be  .iscettatnrit  iiv 
hotfh'ngiti  the  hand  a  weight  in  the  air,  and  holding  it  fn  the 
Water.  ' A' +es*d  no  this  principle  has  been  constructed,  ofilic 
MWWiBg  diittehsiotis:— I-ength  25  Feet,  breadth  6  do.  d«Hl, 
#f  do.'  f  Srjaee  for  the  enssoon  6  feet  square,  cnsioon  a  gootf  t.i 
to  the  «;iiiii;  size.  She  was  rigged  with  one  mast  of  uiiide- -., 
feef;  earrj-fngn  gaff  and  foresail,  and  containing  fifty  yards  o. 
ilrjrtfl:  -TotliOSc  confersant  with  sailing,  this  quantity  of  riz- 
'i-ing  nltist  appear  very  extraordinary  ;  but1  her  raparitr  to 
curry  It  irstilfs  from  the  principle  tneiitiotied  in  the  position. 
This  Invention  is  intended  only  for  surli  vessels  as  are  not 
employed  in  (he  carrying  of  cargoes,  of  which  i  lass  are'teijPrrne 
cutters,  pleasure  and  pilot  boats,  cartels,  nor  is  it  intendr'd  Fur 
vessels  uliove  seventy  tons.  Whirl.  m:iv  have  the  box  dfrked  in 
1  Whirrt  t*ie  vessel  Is  hunched  hffoie-llie  places  of  the  bursts 
are  del<ru>iiied,  c\lcnd  a  rope  A  11.  in  the  following  figure,  from 


s  head  to  lha  ..... ...    To  ihe 


A  ami  B  ..uu  Nt 


»wrau»iAK.V'OK  wEwiAmuAa^  *~ 


othejjns»nT*  >aa>f«l*M>fi>to<te<rte«?*lto«%tilM»Jtopei 
two  wirttyJMlnlitwiH  ilniiWimr  ithi ubip  Hinmrlinf  1«  the 
>4m*<4*m  <Bfy  nMallhli  em  itdril  i  Tin  While  «l«iak>  th«sidi»- 
iKWM<  ■oM*Me«MB  tahwnZI  .u*ed<ap*ti  the  raps  A.&  have 
•■ether  rape  Z  R  iU**l«ltt«iiit..wii*a(>  other  end  oom»f*i- 

tm*wmm*Mmbmiixty****  Tiwiinnntn  HiimnfliinriniTrri 

■Jh**k$.uJBtiVlU*  bcrilglapplMd'fci.Uie'MlMwflMel,  ttt  inch 

■uter  »,il*  take***  ■M^ffhaM** .  Ibn  •(*».  •(ton  by  sliding 

l.i^MtldltailVP*  M lia/*»,*u  tdumefMMB*  point  K,.  by  the 

'  ■«»•]»* ^t^iifrt^.lMHiilwTlta/Mia.ofr.lto.^uititeimfcikir 
•aaam  «HMiii  raiintXMniiPd '■>?!! conKqwcitfftiiha i JMi»  mist 
«a««Ww»lf pUPtJ*V iRxthf  »«Mi  S.  <S«a-  iHoraaiEjl&B,  >tre 
>JiW«MiwaMH^ni>(il«n>ikpM*'b7^ttM>  ■ibis  aropedineai ilt 

applied.     With  regard  to  the  situation  0&UM'O*b««inia*U,iit<i* 

*r«»Mtrj  in  Ifce  gaiae  manner  to-  discover  WOipoiuUljiOJ  that 

ilie  lijitiiixm  of,  Itwiuut  iiiecbaniuat  powers  operating,   will  be 

steralkl  tu  <bi»ia*i»  of  resistant*  RZ,  already  found. 

I  Ui&TEHiUP  Aw(A.  ia  lite  firjt  degree  token  up  in  foreign 

1    tiniswsilK*.  andior  the  niost   part  in  those  of  Scotland  ;  but 

!    UlO  sacttud  iii  t)*rord  mid  Cfctubiidpe,  candidates  not  being 

AdltnUcd  to  that  honour  till,  liiey  have  studied  seven  years  ia 

,    n«  *»yaraity.  ,,     -.  i 

-  Utnii*  in  CMnaeery.  Ti»  master*  in-tjunnccry  are  assist- 
*0U .  W  tb*  Um<I  CAanoodur  and  Master  of  the  Rolls  i  of  these 
(her*  mc  *uoio  ordinary  and . others  extraordinary  I  the  ma*' 
Un  ia  ordinary  an-  twelve  in  immlti  r  ;  ionic' of  whom  (It  in 
cMni  ifiy  il.ij  duiiug  the  terra,  and  baVe  referred  to  them  in- 
tCfiocnlory  older* for  staling  accounts,  and  computing  dam- 
ages, and  iltt-  like  j  and  they  also  administer  oaths,  take  affida- 
<iU,.*^,nckriow»edgiIiciitR<>f  deed*  and  recogiuAaujcea,.  ,  The 
matter*  «s.»»««djriary,»re.  appointed  t»  act  in  the  country,  be- 
yond ti»n  wilca  distance  from  Loudon-  .,,,     ,,     

M*J1*&  iff  the  fituitiit.im  officer  under   the   archbishop  of 
r*tdcibNir,  who  fianu  license*  and  dispensation*,,       , 
',    .M.HHII  ojiktltur**,  a  great  ofliceroftlic  crown.  w>bo,o»dwl 
aii  matter*  (dating  to  (lie  Uag">>Ub!cs,  tacci,  breed  of  horses. 

VLuitR  of  On  Oninam:,  a  great  officpr  who  has  th«  ckief 
foanateud  id  ,tln;.U»aj  ordnance  and  aHillory.     ,. 

M**!""'/'/'^  R"Ui,  a  patent  nflicr  for  life,  ulio  has  tlie  cus- 
tody of  the  rulu  of  parliament,  and,  patents.  »Wb  paas  the 
great  seal,  and  of  the  recurd*.  of  chancery,  it-  In  auscuccof 'tie 
•  bancllor,  doit*  a*  j  mage,  in,  the  com  t  of  chancery ;  atotbrr 
ii'ur.t  be  bear.*  tauses  in  tlie  i'jIIs  chapel,  and  muLes  uidtrs  ; 
be  li»Oi»  writ.df  >uuiiijunsto  parlitnicni,  ;        .    ,,,  1,1 

Vf*rEi«  i/»  kkif,  the  lamewith  ca.plain.in  a  inercliantinao  | 
belin  akant'»s|iip  h«  is  an  officer  wbo  inspecu  l)<oproiitigns 
and  Here*,  takes  uaie.  of  tlie  ■agfipS  !i'l'i  vi  liw  l,aUa*'.  a"1' 
|S<aa  Jucetions  foi  *t.o«iii»  tf>e  Wt| ;  aud  nnyisatcs  ibe  abip 
na&X  tlip.iliieclio.os.gl  Lis  jLUpcrioi  oOic«r.  ,   .   n\ 

XUpitAat,4r,"*<W  .ftkiMg's  sbip,  anuOicer  ffbo  daily  by 
lorna.Aa  tbc  captain  appoints,  u  to  exercise  the  petty  officeis, 
and  *hip',«  cpn|Wny~, 'ti>, plane  and  n-litJe  sentinels,  tfi,  seethe 
candles  and  lire  put.  nut  according  to  ibe  captain'*  order*,  to 
take  rfaj;c  Uc  SBJjiil  Man  are  kt-pt  jiij;ood.  order,  and  Wpkaeate 
tbc  dire<--tion»  of  the  lieutenant  al  anna. 

Uuiti  rf the  T"*fK  finer  tbe  disjoluUuu  of  the  order  of 
Ike  Teruplais.  ibc  sn.»ilua)  guide  and  ruasier.nf  U,o  Temple  is 
an  called,  which  waa  the  denondnation  of'the  (biindRr  and  his 

Muno/ib  WarilroU,  an  officer  undi-r  tlie  lurd  diaiuber. 
I  tin.  «bo  baa  the  care  <4  tlie  royal  lobe*,  be. 

MASTERS  t*dSeav ants.  In  London  and  other  places,  the 
aac-de  ofhir^ieis  by  what  iaconiDioaly  catted,  a  nionih's  warn- 
tnf  or  a  maniV*  wagci  ;  that  Is,  ilie  parties  agree  to  separate 
o»  either  of  them  swung  to  tfce  other  a  moirth's  notice  for  that 
1'urpese.or,  ia  lieu  ibireof.  the  parly  reipririag  Ilie  separation 
i"  pa}  Of  «i«e  up  a  month's  wii^i*.  But  iftbe  hirian;  of  a  scr 
isot  be  §rrjrr;il,  without  any  particular  lime  specified,  it  will 
br  coMtnMd  W.be  a  hiring  for  a  vciir  certain i  ami  in  Ihia 
ease,  If  ibe  tertaat  depn/ls  befbre  tlie  year,  be  forfeit*  all  his 
wage*.  Anj,  where  a  servant  is  hired  for  one  year  certain,  and 
so  boa  jrea/wyear  as'forw  asboth  par  (its"  shall  agree,  and 
the  sertantcfrtgr  upon  tboircond  year.  IrP-musl  serve  out  tbaC 
jrar,aod  is  not  uicrch  a  aertknt  at  will  after  the  first  jear.  II 
■r       i He  U  bos  A  aith ■;  ■;.■.•     ,.i:  ..i  nt;-»l 


ii: woman ae  want  marry, •hav^nHbnMaeriUiebnuir«Dnr«<<l)at<JHr 
terni.  if ;.  ifnam  be  dunked  Mi  Mai  ma  iaar'aj«eniee\  ifiaa 
idjiuv  iei-.-ive.l  iliroiiiih  aaaMherfi  dafaaatj  *b»im«mlm- mary  «e- 
vovn  datiia^ea  for  loss  uf  4  •■*■  rtaae.nl  And  at  mnater-snayniot 
only  oiaiuiHiii  an  a«tionnajr«tn«tra«i»  one  ivfao  asnVioBa  iBtuay 
his'wivniit.  Iini  aisir  EnrdBJaihiaiatiltanta  and lifc wilbnqeaarjf 
eolicemenl,  a  serraat  IniT*  Ma  aaaatat  VilkoM  jasb*ausei><an 
aatinn  »ih>  lie  ngstnst  8»«Ui#fviwho-  retain*  him  within  lua*W. 
ledge  dfanchi  departnra."  Aimnatfa*  haalarigfcait*  eantecl«pd 
t^,i<  i  i,.l,.iiM  and  ubetlienmi  mlalbhia Jawlni  •etnuoaamda-p'tshd 
In  enforce  tliii.  be  May  oaanadlhiani lauil dmai re* aanahna  aiab- 
npr-i  In  defeaeocf  Ids  niUUiW'aVactraaaAinnr;  fualifjr  junsadll- 
j rip  another,  and  though  death  abdwW  emnM\jttia  naw  rum  aan , 

.'i'  ■■.■■• v  :rm-.- 1  vi  ,; twit k. upon. aria ntaater'a  persaai  orpaa- 

(n-ny.  A'-ii  ot  ili''  -I  ^.aMtuniniinanyfaiatanaelaideeBaod-nota 
■n' ii'i-  Dtaatca )  and  J,'  i.anbwerabee  rtwitheni,  when  iher'ass 
pursuant  to  his  authority.  *  1ft a. « arrant ioojomt bah  aotiof  taoa- 
.paisn-byooaoinand  c*  eotobawgewaaitrf hjainsaate*;,  the  master 
,wiu  be  answerable.  Bui  la.Mwtinni  hataot^aBtianoteaaoa- 
nil.aaiibia  botlod  ti roben  the  master  in  lanbhUriagannlya* 
Atnbqnest  nod  lawful.  u<a-MT*aot  of  an  innkeeper  nabs  aas 
iiin^t.'r'.s^ucit,iLemi^tirkl'bew»diba»a1toajODd:thelbaai..Al*e, 
if  n  waiter  at  no  ion  si-il-H  *Un  bad  viae, by  wbicbbiahoaAb 
is  iinpaiied.  an  uetion  will  lifliaaatnat  ihcinaiW.  Iniiiheiniaq. 
ijtr,  it  ,,  „.-,-, ;,,ii  l.c  u 'MetUy  penaitted  to  do  a.ahang  bt^'the 
tacit  cuiiavut  of  hi,*  ni;iiiwka1iafuaMarariliba  liable,  JXaJsei- 
(iiiit  is  ii!.-«;iiiy  -sent  ii|on  MtmI  witb  aDr:4ra<btaraaa,.  andl'be 
lakov  gnodatn  inainamo  of  hiameaieaiupon  hia  oKmaocaaatt, 
the  .m>st«r.  must  pay  lc  thorn  1  and  alaolif  noaaaent  4oaia- 
,tua«.i  on  tfiisi,  and  at  olpw  tiaaea  srithasonaf .  SUt  iftanaafa 
usuall]  deals  with  ttadesmen  ninisaU.<ir«oastasstlyLp«*s  them 
tU'ir  money,  be  is  not  anatrf eable> fbr  wbaa  bat  aawinattaiaj 
Uke  up  in  his  name,  Sa.it  ia, if  lh* muter naior  had'Hayinac- 
sgnai  dealings  with  the  taadewnan,  but! the  aasVatacU ■arraiint- 
ways  been  between  the.  (nraaattand  thw  tradelDiaDb  aadi  tha 
uiaitcr  bas  jngujafly  tnert  hi»  aenaoa  weney  fbrvpnysDent*{ 
thin;  had  on  Ins  ncounl,  the  master  ahaUnotibeohaeged. 


iH 


n  forbid  his  tradesman  to  Uinsf  hjaaenant  o 
lie  cs  to  purchase  upon  credit,  he  ii 


bia 


ml,  though  lie:  baa  uu 
to  be  biodmg'upcp  (be  r  .    , 

of  the  fornier  credit  given  him  .pn'hffi,  master 'a  aocnanCandjla 
not  In  in-  known  to  ilie  parly  irujoflg  (bat  he  waa  discharged. 
The  master  iavalso  answerable ibr:itrrt  injury  ariaing  by  (be 
fault  or  neglect  of  his  servant,  wienoaeiuting  his  mister's  bu- 
"iii'.  ■>«.  Ii  ;i  amiib'*  servant  lamp  a  banc  whilst  ihoein|rlbda1 
or  llic  gervnnt  nf  a  00  biaketa  wound  worse',"  an' action  lor 

dantagea  will  lie  against  the  mas^r,  and  not  againit  M>f  .•"HIW*- 
A  inastor  is  likcwi&c  eli«VgeaiilW  fr*«i*jr  nuisance  occasioned 
by  ate  •ervnn  ■  to  the  linage  si  aanoyhpee  of  a«j  indiridual 
or  the  cantnion  nuisance  of  bis  tfiajbMy's  subjects.  A  servant 
is  not  nuswetalile  to  his  matter  fcr  JfHy  foss  whiph  may 
Ittwuthia  wilful  negteet,  but i'liarfft"       "'        "" '' 

Bn'nrlion    uill  li«    ■JwirllM 


Ins   inajfegty'*  subjects. 
"     ""     V»as  which  m 

folll^  ofTraiitf  or  gros* 


udorgTC" 

igligenee,  an  nelinn   will  lie  agairM'bim  by  his  master- 

■niter  is  ■  ■  ■■  eapaaafdr  tjt^vfilfuratit  nf  nl»lervant, 
by  driving  bis  uiastcr'a  carriage  against  another,  without  the 
direction  or  absent  of  IrirntaMW,  n^^efsnn  being  hVIhe'  bat- 
riage  when,  (bis  act  waa  done.  (BnM*  »  UflfJ" \Vf  apiwerfiw 
any  damage  arising  to  anbthet' faou-illra  negligence  or  nnskfl- 
fplrteas  ofhis  aertant  acting  in  his  employ,  aa./W  ^^if"aa*j 
drjiiiig  against  another.  '*       "■    ' 

MASTICATION,  in  Medicine,  the  action  of  shewing,  or  of 
agitating'  tsre"adlid  3-  irfrf  or  our  roolt  hii'w'e'eh  the  teeth,  by 
ii  j>  .in.  '.i  tha  motion  of  i  he  jaws,  (he  tongue,  and  the  Up*,  where- 
by it  i«  broken  into  small  pioaes,  impregnated.  With  aaiva,  aud 
•o  filled  fur  deglutition  and, a  more  ca*X  digattioal  ■:■■  I' 

MASTICH,  in  the  m^teria.medica,  wbM  pots  if  aalbe  form 
oflillU  roand  drops  or  tear]*  of  a  very  pala  aanbe/A  When 
slightly  warmed,  tliis  resin. ha*  a  faint  and-rathor.fleasant 
odour.  Which  becomes  stronger  and  parn*  ■mtle*>l  ,wlen  it  ia 
in.  It.-..!.  In  Turkey,  maaticn-i*  in  great  re^utBt.anaoag  women 
aa  a  masticatory.  lu  other  ononlric*  it  ia  empkofwdpotdic  in  al- 
ly in  fumigations  ;  and  by  painter*  and  other,  aaaatattl  in  (he 
i'i.in|in-iiirii,  ii(  ii,,-  hnpftnt  hind*  of  tar-*-1--- 


w« 


&» 
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MATCHING,  in  Ibe  wine  trade,  the  preparing  vessels  to 
preserve  wines  aud  other  liquors,  without  their  proving  sour 
nr  vapid.  The  method  or  doing  it  as  follows : — Melt  brimstone 
in  an  iron  ladle,  and  when  thoroughly  melted  dip  into  it  slips 
of  coarse  linen  cloth;  take  these  oat,  and  let  them  cool;  this 
the  wine  coopers  call  a  match.  Take  one  of  these  matches, 
set  one  end  of  it  on  fire,  and  put  it  into  the  bung-hole  of  a 
cask ;  stop  it  loosely,  and  thus  suffer  the  match  to  burn  nearly 
oat;  then  drive  in  the  bung  tight,  tad  set  the  cask  aside  for  an 
hour  or  two.  At  the  end  of  this  time  examine  the  cask,  and 
you  , will  find  that  the  sulphur  has  communicated  a  tiolent 
pungent  and  suilm-aiin^  icent  (o  the  cask,  with  a  considerable 
degree  of  acidi  n  .  v.  I<ir!i  is  the  gas  and  acid  Spirit  of  the  sul: 
phur.  The  cast  may  nfter  this  be  filled  wiih  a  small  wine 
which  has  scarce  (lorn;  lis  fernicntaiion;  and  bunging  it  down 
tight  It  will  be  kept  good,  and  will  soon  clarify :  this  is  a  com- 
mon and  very  useJ'ul  method,  for  many  poor  wines  could  scarce 
Ire  kept  polaW  ei-eti  a  few  months  without  it, 

MATERIA  MJEDICA.  The  materia  ruedica  includes  all 
those  substances  which  may  coutrihntc  to  the  restoration  of 
bcalih. 

MATHEMATICS,  from  Mathtma,  a  science.  The  science 
which  contemplates  whatever  is  capable  of  being  numbered  or 
measured.  Mathematics  are  commonly  distinguished  into  spe- 
culative and  practical,  pure  and  mined.  Speculative  Mathema- 
tiet.  is  that  whicli  barely  considers  the  properties  of  things ;  and 
Practical  Iffathematici,  that  which  applies  the  knowledge  of 
those  properties  la  some  nses  in  life.  Pure  Mathematice  is 
that  branch  which  considers  quantity  abstractedly,  and  without 
any  relation  to  matter  or  bodies,  as  Arithmetic  and  Geometry. 
Mixed  Mathematiet,  considers  quantity  as  subsisting  in  material 
being ;  for  instance,  length  in  a  pole,  depth  in  a  river,  height 
In  a  tower,  Ac.  Pure  Mathematict,  again,  either  considers 
quantity  as  abstract  or  discrete,  these  words  are  synonymous 
in  this  sense,  and  so  computable  as  Arithmetic;  or  as  concrete, 
and  so  measurable  as  Geometry.  Mixed  Mathematics  is  very 
extensive,  and  is  distinguished  by  various  names,  according 
to  the  different  subjects  it  considers,  and  the  different  views  in 
which  it  is  taken,  sneh  as  astronomy,  geography,  optics,  hydro- 
statics, navigation,  he. 

MATRICARIA  Partheniom.  Common  wild  Feverfew.  Tit 
Land  Flower:— Simon  Paiill  relates,  that  he  has  experienced 
happy  effects  from  it  in  obstructions  of  the  uterine  evacuation. 
I  have  often  seen,  says  he,  from  the  use  of  a  decoction  of 
piatricaria  and  chamomile  flowers  with  a  little  mugwort,  hys- 
teric patients  instantly  relieved,  and  the  patient  from  a  lelhar- 
tlo  state 'brought  as  it  were  to  life  again.  Matricaria  la  like- 
wise recommended  in  sundry  other  disorders,  as  a  warm 
stimulating  bitter;  all  that  bitters  and  carminatives  can  do, 
says  Geoffroy,'  may  be  expected  in  this.  It  is  undoubtedly  a 
medicine  of  some  use  in  these  cases,  but  not  perhaps  equal  to 
chamomile  flowers  alone,  with  which  the  matricaria  agrees  fn 
sensible  qualities,  except  in  being  weaker. 

MATTER,  in  Philosophy,  whatever  is  extended,  and  capa- 
ble of  making  resistance;  hence,  because  all  bodies,  whether 
solid  or  fluid,  are  extended  and  do  resist,  wc  conclude  that 
they  are  made  up  of  matter.  That  matter  is  one  and  the  same 
thing  in  all  bodies,  and  that  all  the  variety  we  observe  arises 
from  the  various  forms  and  shapes  it  puts  on.  seems  very,  pro- 
bable, from  a  general  observation  of  nature  in  the  generation 
and  destruction  of  bodies :  thus,  water  rarefied  by  heat  becomes 
vapour;  a  great  collection  of  which  forms  clouds;  these  con- 
densed descend  fn  hail  or  rain  ;  pari  of  this  collected  on  the 
earth  constitutes  rivers;  another  part  mixing  with  the  earth, 
enters  into  the  roots  of  plants,  and  expands  itself  into  various 
species  of  vegetables.  In  each  vegetable  it  appears  in  one 
shape  In  the  root,  another  In  the  stalk,  another  in  the  flowers, 
ttc.  Hence  various  bodies  proceed;  Tram  the  oak,  bouses,  ships. 
Sec. ;  from  hemp  and  flax  we  have  thread  ;  thence  our  various 
kinds  of  linen ;  these  degenerate  into  rags,  which  receive  from 
the  mill  the  various  forms  of  paper,  Sec. 

According  to  Newton,  it  seems  probable  that  God  in  the  be- 
ginning formed  matter  into  solid,  massy,  impenetrable,  move- 
able particles,  or  atoms,  of  such  sices  and  figures,  and  with  such 
other  properties,  and  in  sneh  proportion  to  space,  as  most 
conduced  to  the  end  for  which  be  formed  them ;  these  primi- 


tive particles  being  solids,  are  incomparably  harder  than  any 
porous  bodies  compounded  of  them,  no  ordinary  power  behsg 
able  to  divide  what  God  himself  made  one  in  the  first  ereatieev 
While  these  particles  continue  entire,1  they  may  compose-  bodre* 
of  the  same  nature  and  texture  in  all  sgns;  but  should  they 
wear  away,  or  break  fn  pieces,  the  nature  of  thing*  depend lug" 
on  them  may  be  changed.  Water  and  earth  composed  of  off 
worn  particles  and  fragment*  of  par  tides;  would  net  be  of  tan 
same  nature  and  texture  now,  with  water  and  earth  composed 
of  entire  particles  in  the  beginning;  and  therefore,  that  nature/ 
may  be  lasting,  the  changes  or  corporeal  things  are  to  he  placed1 
only  in  thevarioosseparationsand  newassodltrionsofamijow 
of  these  permanent  partlcles.compoond  bodies being  apt  ro-ttreak, 
not  fn  the  midst  of  solid  particles,  but  where  those  particles a re 
laid  together  and  only  touch  in  a  few  minutes-  Dr.  Berkeley 
argues  against  the  existence  of  matter  itself,  and  endeavour* 
to  prove  that  it  has  no  existence  out  of  the  mind:  Borne'  late 
philosophers  have  advanced  a  new  hypothesis  concerning  the 
nature  and  essential  properties  of  matter,  as  BoseoVlob/i'ln  bis 
"Theoria  Philosophies  Naturalis ;"  who  supposes  that  mailer  is 
not  impenetrable,  but  consists  of  physical  points  only,  endued 
with  powers  or  attraction  and  rep hlsion,  taking  place  at  different 
distances ;  that  it  is  surrounded  with  various  sriheresof  at  traction 
and  repulsion,  in  the  same  manner  as  solid  matter  is  supposed 
to  be.  Provided  therefore  any  body  move -with  n;  sufficient 
degree  of  velocity,  or  have  a  sufficient  momentum  to  overcome 
any  power  of  repulsion  that  it  may  meet  with,  it  will'  find  rut 
difficulty  In  making  its  way  through  any  body  whatever,  if 
the  velocity  of  such  body  in  motion  be  sufficiently  great;  Bos- 
covich  contends  that  the  particles  of  any  body  through  whrehit 
passes,  will  not  even  be  moved  out  of  their  place  by  iL  With 
a  degree  of  velocity  something  less  than  this,  theV  will  be  con- 
siderably agitated,  and  ignition  might  perhaps  be  the  conse- 
Zuence,  though  the  progress  of  the  body  in  motion  would  not 
e  sensibly  interrupted ;  and  with  a  still  less  momentum.  It 
might  not  pass  at  alt.  Dr.  Priestley,  and  some  others  of  ear 
own  country,  entertained  the  same  opinion.  In  conformity  to 
this  hypothesis  Priestley  maintains  that  matter  it  not  that  inert 
substance  that  it  has  been  supposed  to  be;  that  powers  of  at- 
traction or  repulsion  are  necessary  to  its  being  ;  and  that  no 
part  of  it  appears  Impenetrable  to  other  parts,  Aeeordiagly, 
he  defines  matter  to  be  a  substance  possessed  of  the  property 
of  extension,  and  of  powers  of  attraction  or  repulsion,  not  disi 
tlnot  from  matter,  and  foreign  to  it,  but  absolutely  essential  to 
its  nature  and  being ;  so  that  when  bodies  are  divested  of  these 
powers  they  become  nothing.  In  another  place,  Priestley*  hat 
given  a  somewhat  different  account  of  matter ;  according  to 
wbicb  it  Is  only  a  number  of  centres  of  attraction  andrepulsfbn, 
or,  more  properly,  of  centres  not  divisible,  to  which  divine  agen- 
cy is  directed  ;  and  as  sensation  and  thought  are  not  incompa- 
tible with  these  powers,  solidity  or  impenetrability,  aUd  eon- 
quenlly  a  vie  inertia?,  only  having  been  thought  repugnant  to 
them,  he  maintains  that  we  bare  no  reason  to  suppose  that 
there  are  in  man  two  substances  absolutely  distinct  from  each 
other.  Hut  Dr.  Price,  in  a  correspondence  wftb  Dr.  Priestley, 
published  under  the  title  of  "  A  Free  Discussion  of  the  Doc- 
trines of  Materialism  and  Philosptries)  Necessity,"  1778,  sug- 
gested a  variety  of  unanswerable  objections  against  this  hypo- 
thesis of  the  penetrability  of  matter,  and  against  the  conclu- 
sions Hint  arc  drawn  from  it.     The  vit  inertia)  of  matter  is  the 


laws  of  motion, 
other  matter  by  impulse ;  but  unsolid  matter  cannot  act  at  all 
by  impulse ;  and  this  is  the  only  way  in  which  It  is  capable  of 
acting  by  any  action  that  Is  properly  its  own.  If  it  be  said 
that  one  particle  of  matter  oan  act  upon  another  without  con- 
tact and  impulse,  or  that  mstter  can,  by  its  own  proper  agency, 
attract  or  repel  other  matter  which  is  at  a  distance  from  it,  then 
a  maxim  hitherto  universally  received  must  be  false,  that  *"  No- 
tiling  oan  act  where  it  Is  not."  Newton,  in  bis  letters  to  Beotley, 
calls  the  notion  that  matter  possesses  an  innate  power  of  attrac- 
tion, or  that  it  can  act  upon  matter  at  a  distance,  and  attract 
and  repel  it  by  its  own  agency,  an  absurdity  Into  which  he 
thought  no  one  coald  possibly  fall.    And  in  another  place  be 
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oicrift'iAaV'b^yti'iHANii'AL'ilciE^^.' 


rwwl)  **sol»i«>*;1)»*  notion  oi  ifw*Lo$M*tir.  andJw»tt»*.W 

uWbwi*i«...Jfj.*hci.Bativ!kt'»lif';«asouinspuerii*wl,  itmtistnp-,. 
pMI  lam  manor  *a*  uot  llw  power  ol  .attracting  and  repelling  : 
tla.1  Ua*  o»««<  ia  ilw  |wwr  of  sonic  foreign  cause,  a'-tjus  upon  . 
npuior  at«fli.U.>s;I<iJH«lf(lltt«iti  Bad  cnnjnu.urotly  uhataitrac- 
tM,A  ruid  («|>*Uki»  noi  being  twii»ii5,wudilc(.i  inherit  qualities, 
clwallor.;  »s>»ueh,,il  OUtOl  'W  to  b*  de.fin«d  (JJ.ill-.-ni,  .  knd, 
il  «m»*i»  liu  oo  «itl>gr<  property,  as  Dr.  Piiejuley  asserts,  thtin 
i*»IW^o(;*f  aiaiw:l««u  and  tcycUtng.  il  J^cst  be  a  WP.-fnUi)  ;. 
■ffWWiK1**  '»  *  JWp*i ')  that  cannot  W»,ifi  In  it-  lw'Wj't;*. 
all  m***f,  l^lltfl.poivcrm  fPim-.lluivL-,.-.iul  yet  ilWitlei  il. « tfJlt uC 
last  ..it  i(i«4  ni  il  i.  a  eOBUu  diction.  If  inatner  lie  .Ji«t:  solid 
<-U.u*iun.  V*"  «*»»(  I*  mm v  than  more  evAeuiion,  1'ji!|i*i, 
i«aMcr,lrl*ti»  nut  ,*olid.  is  m  »"W  with. pure  |  iiul  thercfora 
it^T^tpo^W.ytha.t  idalo*<iplHas  uivs.il  I"  the  nitnuuutuin, ft 
f0.(oo_«f bidics,  wLhJ.  I*    »lw.ujv*  jn  ,i.ro|ioili(in to.lbe   qitaptilj. 

<Jmnn''.(1i»i'y.lir^  vud  dt.MW  ■.:<-,■■   vi  '-.';  ■     ■  f..  <       ,■■,-, 
UATRI.\,Bt  JbMf  <t>r,iA,  ihcslonauj  which  metallic,  arij* 


tiiftj  at  9  certain   position,  JJ,  peconic  ct,ui»t  (u   that  U  foe  for- 


nolat m, tuning  miiUinuly. 


*&tm^ 


w*i  10 .,U*o.#ioii«ia(„ftttd  *J 

iUUSOVY  Jhumjut.  i*  the  .Thur. 
•icci;  called  Monday  or  .UucnUlo  Tlwrs 
man4  whidi  cur  Saviour  nave  ll'»  "pn-nt- 
him  ui  the  UafsVl  Supper,  wkieh  lit  ihi; 
'   t  ha  ([»,n 


•'■'A. 

.iVs  being  premised,  lei  the  motion  of  n  be  lirsl  considered 
as  n a  increasing  one  ;  in  which  cBse  llic  distance  of*  behind  m 
mill  con  tinu  ally  increase,  lill  Hie  liio  points  arrive  at  Die  cOn- 
tfavnurary  positions  C  and  D  ;  but  afterward*  it  "ill  again  de- 
crease.:,fur  the  niulinn  of  u  (ill  than 'being  slower  I  Jinn  at  D,  il 
h  also  slower  Ui.'iii  (hat  cd"  the  preceding  lioiol  ™,  (hj'thc  hjpd- 
tliq»u.|  but,  btcniHing  qiiicki-r  afti-rwards  than  llialflf  m,'lh« 
iLi*i;inrF  inn  (m  kaaheeo  aUpady  naitl)  will  agnin  dewcas«, 
nnif.  tlicrriforo  "■*  a  piajiujum,;br  tlju  pryatcst  all,  hIiwi  il>e  ce- 
Icrjjjufl  pf  the  t«o  points  we  equal  tu  catli  olli.'r,  llijl  if »  iir- 
rives  nl  D  with  a  .dacrciuin;  celerity,  then  its  motion'  being 
%sl  SiWflcr.aud  aftimanl.  sinner  (l.aii  Hut  of  m,  lii«  ilittiiiu-c 
of  »tn  will  iitft  dBrr;c-n5e  a»d  then  increase,  *  "  ' 
ninimiim.  or  the  least  of  nil.  In  the  fore"'  'l 
Siline  l|ie|i,tlie  distance  ;nnis  B  fllBtil 
the 'Tctoci ties  ofiw.fnid  n  arc  ctj'uai^ 
crease*  as  f^»t.  Ilirnugb  the !  oiotioii 
thai  of  n.  iuiluxi'jn  at  thai 


*  tok«!i'pf  his  )o«« 


lintlc'-l 


,  i  ni'iei,  afu-r  in  luJ  washed  (In.ir  feet 
Uwqi.         .         .  ,,,",. 

F'fi'lch  nmthomatitian  anil  plnloso[ib'M,  *.n  born  at  Mji(<  ... 
t«(tViW)ii,«a*tb)i,'r<.  pili ati-Iycilur.aU:il,  till  Ik  ntlaiuul  lui  igij. 
)ca*,,*h«t>.W"Wi  placed  millet  ib'J  oel«bra*ed:pmfc*for  oi 
iduJ<)l.t)oJiv,.,\J,  Lr  UUiiil,  in  the  colltj*  ol  La  Maxclw,  at 
Piim,  I'Wc  Mi  GniMW'C.til  th«  Acfldeui)  of  Sciences,  wa»))ta 
m»UiMJ*f  |in  uv>ll-llllHlie*.  Iu  lT'il  hu  beciiipe  B,mC4ul>«r  ,«( 
tV.Tcith  Aendemj.  kikI  live  jears  aiiar  a  fellow., ttf,  *C 
'^Ofik'tvof.l^oiloti.  In  Iran  lie  km*  sent.  *UU  uitnn  i.i:a- 
J«u«..lo  tV^CLlIt,  lft  determine  lkc figure  «f  il^^wVt, 
|a  Hiiid'  Jjifj.in'iinnnt'd  "ilh  repulaiioii.     Attbuiriyiu- 

fff-d-n.fruua;  uf^FUiinia,  afterwards  Fivderii-  the  liun, 

bc.nstt.ip  It»iW(^..»nd  f*M  nj'|ioi«t*d.  president «ud.<lueoti>t.ol 
Uci(o«iWr»j  H*-'V.,  ilfl.dh-d  nt,.ltaj.il,in  ITiW.  . 

.    M,UV.1W*V  ■ -Mif  *WX«»*.t         ■:"■ ■:  ...I   /„!'-.  m/...! 

U  \Xlil,  acitwublinJjeil  proposition  or  prinuipU1,  i«.  whw'i 
»*(**«, 4lllqiM>.iui  "»*"'h.llic  s-kiio  wit|.. axiom.     i"«f  Ax|nM.,  .11  »■ 

MAjtl.MA  Fi^UMMV.iu  AnaJys's  and  GetiweUj , ««t  its 

Clt*le*l  at,d.UMH"alu*of  »  vaiiaJik  (tuantilj;  ami  ifio  ni''l)iod 
Jkniiiof  l!«H.*.8f*:atenl-nud  leMI  \»lu«s,  is  calW  «»>  lU^.'io. 
(fciA^s.Alkri^'SfJiM*!",.;*,  wl.ie,b  I'nnnsriiiii  of  ilu  jswsdAH^r 
*ctiinitgMj.iiiii«*wUioiittidciuiiniiljsi'!.  Thi,s  iubjbetifaseus>t 
•.licfSfl.nnnntriirBHy.bj,  some  (d  die  wnt  fluuiont. (Hnibeiua- 

Utuvas,  n.nl,.- jIstI  v  l.>  AnoltoniMS,  iu  tJn-  j(|i  lim.kof  h«  Coqit* 
■  *A,k«f  arcsVU  SVftf*  pmblr™--  of  titi«  kind,  w  Uieb  swece*^ 
fctU-rfcj  tk<m»o««l>i<!al  than  hy  tht  iin.,i)t>i:ll,u"iHigd  i  thrii 
ftawtxril>u»<ii>.  Ul' 'v  linult'd.  ..luu.ai^l  «ni,  il,,.,M'  Ml.uii 
■j^jW»larf»l(lf>'riJodwiliinnall''U.  'H«i  mellioit  nl>«xi,u» 
"  '■  fliiv.«fe«idiux  to  Hut  ujwly  Ural  d.u'iiuie,  li^tarusv  alltir 

m  ■*  4wj.»tvi-iiticiiUi  ceiituiy.  hfwcitbo  i»ycntion  qf 
W>l|  (V  exor.c#»j«i;  WJHW*"  pf  curve Jiiie*  bj 
s*|U»l«>f ■ifubraicaUaaauoiivaudi  e*)«ain|  tbtm  >ntu  dilluscH 
arte**- *fr«« ring m, flw drj:i«t-  ,,f  ^j,,  ,,|„^i,.1n  wliivli  ex,pias*e.(l 
Um  irlaMuS)  ;UlvM)B  Ihc  abveis  and  Olfiiunl*,  H«Md'*  Uie 
na  thud  ot  I'iu  t;aric«,:  wo  haw  also  tho.io  of  t'ennal,  Jfudde, 
UsjKswf,  iiJ'iio,  and  sniijf  other.,  wlildi  me  now  ail  supjilanted 
hj  ttt-«eotJUl  s*d  e'cji.-iiU  Hietb.j.l<.t  luiximuj-.i  ,  ,   ,, 

M  WIML  M,  in  Mauiriuaiion,  Jenotin  the  srenlqtHmn»t|tj- 
Lii»ii«iilc»'i.*  gttcti  case.  It  a  quantity  lonw-ivej  to  be.gptia- 
UtrJ),j  matte*!.  iiKHiiWM  w  ikereasm  liU  it  arrtuw.  at, a  «f|- 
'"  "  "Mfl»^»Hl<.*r:i>o«iiioii.  and  llien,  on  Uie  contrniy.  prnu# 
"er,  tun!  (l  he  lequttvd  to  doivrtiiitio  tho  >-ii4  ivqg- 
r  hsi^wij, :tb'-  qm-«tiun  is  e-idl.ai  a  (pioldem..d«  "u»«i- 
»clajiuwiu».  ..TLualcl  u  point,  in  inifvc  uniforinl]  iu  n  rfcbt 
*■  *W*.  *>*»'>  ?•  *^  )*>'  "Wlher  point  n  mnve>t!nr  it, 
lb  a-u'limij  cilhra  inenasioj  or  decreasing,  hut  so  tbat  it 


d   llinud'H'  *s  a 

:d  elreii mstain r. 

or  a  uiiiiiiuuai,  a  h<  ri 

hen    llie  dislaniT  in- 

islaot  is  evidently  ,  equal  td 


tiK.  Therefotii.aa  ihc  poi.n|S  im  ritirl  m  niay  be  cofieeir* 
.,,  J  thai  llieir  rlistatbfC  »i  »,  may  capress  (he  nieasuie  ofanji 
variable  quaniily  whatetcr.  it  follows,  (hat  Uie  flu\ion  of  any 
Tariablc  quantity  whatever,  when  a  maviniuiii  nr  amiuiiuum.  U 
cqiial  to .pothioK.  The  rivfe  ihe/e&ro  to  determino  any  Bowing 
qitimlilyin  an  uiitialinn  nrii|i'.srd,  In  an  extreme  laliie,  is: 
fc#»i*uj  pMlOie  eqimtion  into  fluxiims,  let  the  fluxion  oflliu; 
quantity  .whoso.  esMcav*  mine  is  wft's'it,  be'sunpo^ 

'■'—  flHitnibersoftl.,: 
$  P#  '  . ',    ' 
uUW  or  utjuifuuui  reiiuiicd. 


is  all  tlnxs 


equal!') 


Ift.noiliins;  Uj  »I«B  , 
injKhicb.ills  fnaud   uill 

E'  '*)  the  <!l  '.:  iiMii.atioii  ui   ti 

, UlAy,  ..KiiRtflrinjr  rroni  Jauuat^,  l,lii»  ii  die  rfflnjaotitu  («j 
oarjopr;i>r  die,  (hud,  if  «e  hefein,  n-  I  he  ,.ta-ivnt  If.>iu»n»  did, 
will.  March.  Hy  homufti*  it  win  railed  j/«<«»,  oul,  of  resj.cvt 
to(hc  •cftalow  and  noWes,  af  l>U  liy,  Soiu'i.  (lOnrver. .!m1 
Iboufiht  thalflur  iipsncii-'.iltrjvrdi  '— 
Mfr>;l|U-„  to  whom   saiirilir-ce  wtin 


W  and   noWes   '.fKyiij,     Maim,  ho^rver, .l».f 

th»  iipBf«,.i«.i|isipvcii,.fiopv^/flw,  the  loofbti  id 

wh«ui   saisnlir-cs  *cri!   offered   on    llie   fir.idaj.d 

.iJi.     JUj  v.a»  ^j|ppow(1  hy.ilm  anetrnls   tu.be   under 


th».jn)»titil.iflto  proirctioo.nt .; 


AuuHn,      [uiuhevUplthe 
.alnUfcari  th*i   also  tl.alnf  the  ^.hh lis  called  Uffa 


'pi  %  Cci'Mj 

Ibfl  ceremony  ..f'tw  expulsion  lif  ilui  luifs.  In  ti,U .  •uinift  ib« 
(t«a*it«^C.'niini,:tho*atu>lseiU»a,tl,  i<Tutatnf  life,  %  trees 
ane  adorned  uUJi  blooms,  and  f|i«£*f%iis  aie  pp fumed  "ill 

I'.e.liayraiHH'  ..1  flQwrs The  KaJtudar  Oi  Aiii.aaU-d  itnture 

fyrMay,  found  L'.ial.in.  lnin(f»  ihe  cuckoo  and  tutik-duve, 
tbeglow-wofia,  and  thn  fernowl,  or  ^oalsuekci  — La  \'.^tahle 
nature. llie  lily  ofth*  valley.  tJi*  iuli».iti,-t,  tlie.onk,  u^mrj 
iihe*tiiHl.  biibe.iy,  and  li«»r  trc,fi  lloftcr,  iwl.^lqiionfc  ■  lit- 
is  now  iu  the  osr—  In  the  K  i.!an  naiile.n,  m",  utuU'il,  pi" 
pagato, fiiant,  tramtplaiit.  aiini.il  to  louuru  i  ii.linr^,  Oqc!  de»ti  ,,j 

plnae,  and  «tio«d  to  innuae  culture  In  tli*  colinnry  W- 
!'■<■'•  i'  4epartraent  attend  In  sinis-citlnc,  the  pioerj,.  miJ 
.(uTciac  departuictil,  (tlupu  li  tu  be  dune  in  the  llu\w  (garden, 
oiwajj^'u'iid  aad  liot.ln-u.e  depanmcms  ;  as  also  io  ihe  plea- 
tare  moimd  and  fhruLUTj,  J'ell  old  njiV;*  mid  ..llici  hat  kins 
tfto«,  fcod  pjiim-  oaks,  hoeausc  thy  wooj  beds  qiiiekec  while 
the  wipii  llcmiuir,  —  Of  liib  we  hive  the  »ame  kjnda  in  sdason 
iliuuil'nU*  av.io.Apiil,  uhiel,  see-  so  ats<>  uf  UiCSt.  nod  pugl- 
Uf-  ,  V,'HelaliJes  ate  piitro  iibundiiut,  find  to  out  » tu.tr r  aimos 
of  f rails  theih  n'«  pioa  adilid  alrawbcffiev,  thbirie*.  meluos, 
>-oi'-i  lu-niei.  ioi't  eurtaritv. 

ai.M   MV.i/,  in  liiilanj,  id  a  ironUesoai"  weed,  wMfli  re«en> 
hlia   iv i Ul,  t-lnnwiiiile.      It  ii   a   ti.iilioy  |ien»hii^4,pla/ii,   the 
tirnnehes  uf  which   phi  forth  rn<HI   at  eien  lamL     llv  the*u 
icfcjrftin* 


ineaiM.afla.bi'.nenllcrijiK  it«  *ee( 
earn  is  rinc,  il  miiliii'lns  withim 
ItaoWBfsiii  M.i>',  and  fmnubiv 
It  U  I'hiellj  r xliipated  by  hubii 

HJtlM  m 


tlie  ii.l d,. 


?iV* 


I  111' 


is  name, 
bmiaiis 


rvliip.Hed  by  summer  fnllcuviri^,  nod  by  biiiiinoj 
■iilI«stod  hj  Rood  harsDwinf,'.  Many  other 'weed*, 
lb  various  fruits,  Howell,  and  natural  productions 


UlUdCOHlHY  »VM01KlirAN«CXU  «d>rKC0Q 


bwtneB 


«wfiMmy|#oot>«beW'.»tP" 


ring: 


fa«ty»^oi 


In  the  t?r*ate«  atata  ofpe*fe<ft.ibBc 
■  MAYHK,  ToBiti,  *  German  aitronower  and  moc honidnm 
was  bora  mt  Maopacb,  in  Wirlembflrir.inlhe  yenr  m3;  BiwIiB 
Ufll  he  was  nomiriaie«l  riaAeioalical  profcaior  it  thb  aat»or» 
Wiy  of  UoUiapua,  itnd  soon  :after  »u»  mdmiited  *  mamHer  or 
the  Royal  Society  tii'lhatawWai "iFettrnlbiB'  timeetelry  yeat'of 
Ills  life  KM  diatiita^lalHidhf  disM*ertseii*niMKUB*rji«ndmst»eH 
nrmyj  Ho  itt\tnivdisiaaj"aidtal  loatreninitst  'ho' spatied 
himself  te«tvdyttiB'tin»ryiof>ta'aMWii<)i>h«M;tBiifMd<idlDb* 
■aeration*  (o  TJaaplar^iMarsiuidUtie  sixt*  iMw,'6>*CTmroSns 


Twwerde.ibebldMiof  bU  iBortilifeWiciinB^miianMiUe-tpt&l^d 
hia  ■atU««liM*.|id  iwhioh'WaBriHdnil  at*Hiq  *«Waia  iIhwb  thun 
Unwei'bdrwrt  »eo.divedi''iir<*a*r.'  fuVpuiswiiBitoV  polled  iwtri 
mlpbiintlefa*ifl*)ilO'*»sidililyi'*Ha'»i|ti*;d(»«'titrtnlly'lwiirii'>wt 
•i(ht«b6«r;i*  17M,ftttfc*'as*WTiWH}Waifc(jSBf».^. -it  j  U  l<> 
•  MBAI*,a'wl»olk)sojYifs1»g4BeiErlettqd(mJpr«p(ffodWiliiiitaiBi» 
and  wwrirv^  One  of  the-  beHnie^rfs/bf-pneporiligLeead  bat 
fbttowa:— lDco-<weI*»«aloDiitii>wati)rTpui.»b*.  WiUea-off^ix 

SgsV  mtxihgitlioao  well  igNjathMvwadiitufiih^'aaisiUrB.ilBTldftiir 
onty  '  pownfta  of  honey. '■  Letr.tfje  ■  Bsuw!  bdit  an  ihowr?  and 
when  .'bolteoj'  add  ciiinhtnoiivlgiBnct1,!el(Tvo»,,oiBoe,:aqd  [Wisel 
marji,  ■  As  <ooiv«g  It  t»  dtdd*  put  s  «pbt*«raio£yeart  twitt,  iiad 
turn  itapj  Keeping  taw-»fc«sea<nHetln»:itWtfciii  iVHenrit  has 
done  working,  atop  ibatpicldaet  :»odi,  wa»»  ting.  faoBte  lit  off-tor 
oioj  Tb»'  andho*  Of.  the  l)ioUoli»ry.!ofi€Bemiatj5.  dirt* if  to 
cbwiBefteittiuJM,  |>OM»t.'t!idil.e(rt)lJwtBft*on«y,  a«l't*pDtiit 
intc»ailtttU»wi4;pftr*loaiikflpw«ght)B*#atejoi»p«*t  of  tins 
Hqoor-rhmiibo  eJraporated'byjlrDiliag.BntMlie  J^uOr-FeuroiuMl, 
•ill  its  consitteabe  maeeeg  that.*  i"resb,e£g.*liHil-lie  supported 
ouila  surasAeiwSlhoM  aiakaag  siaieithnn  half  ill-  Arirkbeas  dni« 
aaa  naffer*  ttan  led Ha;aiMH*_biiAJbaifiid  and. pousedt^oaa* 
■tiAwael  'into -a  fcwnel  ;*  tni*.  barrell:»lriab,,oujhti.to  bewtmHj 
fatlj  must  t*o  ©i  posed  to  a.  boat  ;as  'equable:  *(  possibl*.  from 
M-ta  37idr  38  dog-foci . of  Hr.tte*imiHt,»i»b**roi.met*r,  -taklin£ 
ewe  thal4s«.tang4iate  .uo  iligwUy  onfcrod.-ou^rialidiMod. 
Bw i pis—  aaaapa iof .  thei  apirUnuiia  aeranenteaiun wiiaeppejpin 
Ibis  liquor,  and  will  subsist  during  tirninr  tWrrn"  ninniih*. 
•ccbi*ogto  sae>sfegie«  oT.iieSt :  rafte*  Mkish  Ihoyi  will  diminish 
and  peartd  P*™Bfl<lfislfBr™riU«*J!,«ho'be™ni'mU3t'b6-miod 
apoccasiotiRllj  wisB-moaa  ef  th*is«*we.(/irrd-ofiMqti»i  nffcoaey"., 
tome  of  which '  ought,  to  belktipt.  apnr.U.o*Hp«rpose  to  «epmce 
ths'liqnocrwliieb  f)D*aiout.iot/«hc<li»rrdI  In  fowb.  When.'*** 
fomentation,  eeastsi,. and  the  ^awibM^iaeoiie-TerTiiinooii. 
the  barrel  f»  teewtoj  a*  put  into  auowir^  and  well  closed;  a 

Cafi*rwarda,  tht.  Wtad  vtwcbal  At->tO<  be  pnk.lnUr  battle*. 
■  i* ,» iliquor  oflvMy  atKie*tim*e.in  lltiiMnl:  £re  PaasTi'! ' 
liUiiD,  Iflra  jKbAfrA  a-ddcbmlDiiilinBlisB.phyiiciBii,  w«a 
bmn-J>t  Staporjneaf  ±*«i(U«i(  wlieio- hiii i falser,  tha  ttev.  Mr. 
Matthew  Me*o\Jt»<i  hee«-ioatM<of  the  (two  miniate* *  of  that 
parish)  butijn  ilflaa.wBi'tjoCttdifof.MiBrtonformitj.'butooh'. 
titt»ed.torpieaeb:HlSbBpnay.Wl,lni»<lentli,;  A«  Mr.Metul  bad 
a  bandauaia  fortune, .be  bestowed- aiiberol  «daantioD;iBpnn  11 
ifcikbn  ii.  i  iff  whom  Riehard  was!  the  eleventh  ;  and  fur  that  pun 
poMhept*  p*i*atetott>f  in  aishourto.,.  . 

MEA.DOW.iia'  ■«•  ge*ertl.»i«nlr)ont»<*».  aaiaits  pasture'  or 
■nMSilandH.aanaallgriiainitvfoi'bBjIdbiDt  iLiamoraiparliealnly 
applied  tolasids  thal,BHJiio:lo«iBa  to  bo  too  noiaVianeatile  to 
gva»  npon  them  in  wiste*  wtlboat  spoiling:  the  awnnd.  . 
i  MBAUOW-aWBIT.  S/iiwtn  Fi^puHil t>la,n~Tha  coaU  at  Oils,  ii 
Gjtfcdan,  are  groand  »nd  ntadeiato  broiuL.  ...„■    •>    • 

MKAIw  t*e  floor  of  (train.  The  colour  Wtd  trelgW'  (irt  the 
two  ihlngswhiahdenototbO'TBlueof  fTMil,0t|4o«f|  the  whiter 
and  heavier,  other  thiag*  being  alike,  the  belter  it  ninny)  hV 
'  MEAN,'  in  Jterreral,  denotes  the  Mdtlle  between  (wo  ex- 
tremesr  thus  Ve  sif.tbn'tmitrt  dlstoneWj  mean  ((roportiori,  be. 
'''Wk'as,  ^Hrtm«iw(j  is.liulf  (he  autn  oi 'Ibe.lwj)  esireraei,  ni 
«ft  the  aritinnefieal  mean  between  SdodS;  Ibr""'1  ''ayia.' 

.■I.IIban,  (JemrtrfeJ,  a»;  the  aquwa  .reo*  ef  tfwtreotasgleuior 
MMduot  oribeiwoettrediBa,  tse«t  V  1  k  a>3'>^'f>r=tlfli'  'To 
tlnrl  two  mead  pro«wt»»itelpuW«weeo>twnv  extvemoai'iriultirtW 
each  extreme  by  tbeea^reiofiitasotfte^alreW'aktrwct'tee  cshe 


V«l-riy  hi'1'  ^a'fd^lffMe^yarWth^tWo^an^o^ehio^ 

ffannenirirl  \1FW,  h  Souhle  ft  fourth'  ifrnpoTtternil''  to 
fhp1*oe*lrft!its  lllem «(•!*<■)(  a  Rftd  B.     Or  it  l«1hc  r^rywfal 

oF  the  aritlitnt-iiculmeau  between   :r,.>  .,  ■  :;.i   - ,!-  of  the  pivm 

nWJWURB,  amortK  Bo(anh!s.  fri  de«rrH>iffjf  Hie  r^.rl^  '.I 
pl:inls,  Tijufin-Oirt  inPfOducedn  'pPnmctiifnl  xfflli". uliMimMirV 
ofLix  followers :lmV(* 'tetalneA.  They  im-s-.uiVu  everV'HIM  of 
tl.c  pbnl  ;  imil  tin-  essi'iKic  of"  Hi.'  d.srripnV-n  t>i.rnisitil  in  (in 
n^Mirate  nini.'Offition  nr  lo* 'w-holf .  A»r  Hie  pnrtu  of^lniir*. 
howe+er,  orcliiibt.-'io  v,iriMk.nrJfi  no  cirfriihufancesir'miich  M 
th.it  ordioiciisii.n,  Liona-iis  very  rartly  nrlmits  any  ftlhtfr  nifn'U- 
r.iliou  thitu  Hint  itrisiii"  from  Hie  respect ivt:  d-nffili  ami  l.rr;iilili 
Ofthepa'flseortti)BTciltofeihi:r.  In  cases  Hi:it  rn|iiire  ;icfoal  men- 

sorntion.  tLe  sanu-  niillior  r-niini tils,  in  lieu  ol'Tourticrort'i 

al-tillelnl  w.ik:  Hip  r. ..Mo* in..-  natural  wale  of  tbeiianiati  body; At 
.■inn  ol  the  '-Mrripc*.  nrntwlii/rh  h«  ttrinKi  Is 'm«ch'  nMro^eettve- 
nii'iil,  and  equal!)'  nceiu  kc  Tile  icalfHn  .|0.'*llon  coKsfsl-rofll 
de'ccosiM-liielHii'caSI'oll.lW1;  I.  A  liair'n breadth. or thefliaaftetet 
of  a  had  (WJHfftdJ.1  2.  A  liHe  U'nrit).  MM  breiultli  ofihe  crMecflt 
or  wliiieappesirrtrtiie  ai  iho  riior  dl'ihe  (inp»r*.  (t»t iliarob,  nteo- 
SOiM  rrdin  the  skin  tnwartlK  the  body  of  Hie  nail  :'n  line  ii 
ettantlolSliatrbreadHtH.nnd  is  tli«  IStiMrPaH  WmHmKim/t 
3-  A  uniliH/ipiuO.  Hie  Jeo^ili  of  a  linear  nail*  equal  lo  si\  ftnef. 
Of  half  l»  Parlman  Iticli.'  4)'\  thtitob  ()t«fffi*),  Iff  tenvlll  of  the 
firM'of  iinVerWiosi  hiint  of  Hie  lliumb':  njuiil  to  a  I'niisfao  inch. 
6.  A  palm  (;i«/;im»),  the  bicadili  ol'  the  putm  esoloslve of  the 
ihnnlfc  ;  etpialto  three  Pdlislhft  hi*hes.;  ft.  A' s|ia'n- (ainVniJiAo). 
the  diitatine  between  Iheexlre'iiilll  of  iho  Hiiimb  and  Hint  of  the 
first  linffcrwhenexiPlMlcd;  eqiicll  loseien  Put  i  si  BO  iBeftdM,  1  -A 
(ffwat:«jiai>(rfftrf)Yi»..-i1  Hii-  distance  licirtccn  ihe  cxtiootiiy  ofthe 
thumb  and  Iba)  of  Hie  little  finder " h'n  eatended,  equal  to  nine 
MaaMI  H-  A  fiiot (/**),  measmin-  frnin  the  elbow  to  tbo  basis 
ofHiellnimb;  equal  to  faPim^ltmincbus.  D.  A  CbVRMaSH] 
from  the  elbow  to  the  Alrcuiily  of  the  iiildrtle  fincff;  eqaallo 
17  inches.  10. "An  arm  len-tih  (b'-arhlujuy.  from  the  ttrntpit  to 
tho  OXtrcrtiily  of  the  middle  littper,  eqiiallO'24  Pnrlslan  fnelte*, 
or  two  feel.  1 1.  A  iiithorn  (^r«.i>,  the  measure  :bf  (He  IiMttan 
slatnrc;  Hie  dislanee,  ltet«een  ihe  emremlty  iff  ihe  t*f0  nildUTe 
ft  tigers,  when  the  arms  ore  extended;  equal,  where  greatest, 

to  Mlnleet.  ■■,■,!.  i.    ■ 

■-"M*»tibiik,$r**n  rth^rt.feiUH^rch>dr^rtb«t*.frornltbV-*eVtet 
ioBny^a«rlTirjtW*eo'itb>e^lM»n^e*nglM^adisqTn|r>fth^ 
th*'  ratio  ,oTtne>littlHesj1  deibrfted'Vmrn'  ifce'^rrWil  WtWVMj'frre 
legs  to  tbe  perrpVeHtifti'  Angteaofhett  aVtf  di!r(irt|foftHerl1iy'ihbW) 
a»»*e«;'ahdtHe,Rr*heij"*re  WI»«r^»h*d<>r^tMfr,ra&VteW 
*frfphety.  Thns  an  nntle'is  aald'to  ba"ab  wariy degrees  as  ate 
thhre'lB  Hle'aald  ricfi. '■"  '"'  ■',"1*  :""" ■-""<<">  1""uoll  n  i. 
"  Mn*st^t'rt/a  A(ffrf,"ls "*«W>*  w'fioaer9lae'fB  itt'lftaH^aRkli, 
orHjatd,  o^/a»y•©ther'6VterTninWtBnKtrl1.,  ?h  geotaeW,  ltlin* 
0«bMpereh;fl^¥^dedflltodtThlft'leH:.9ljfils;'K1;.1,  '**'    '  *  V«T' 

MRiBtt«E1o/'*'W^>y,frr«e*hhrfl^siW»h^lspKee'parte«  0W*r 
bya  moTrng^bWy'W''«igf*erf'»nfiB.ll'T«'irr(eB!rtrre  !a";*eloeTTT 
tmVbflt,  the  ;s^i*lniustll)^«Wt*dlrrtb'B»many  MnJui'tMHa 
as  the  thne  is1  eo^eetVetT^'fte  'dfiiderf'iBtoi'tje^nlrtlrY'M 
spaee'ayswfcrirre'fo-^h'B'pa'rt'ttf'tlMis11^ 

;  HlMiVnc  of  Pert*  for"prtf7>f/i1iillf  $teM  tmd  other  Subaintn- 
The  measure' of  Hie  force  necessary  to  punch  a  hole  through  a 
(V)hte"of  metal  or  other  subslaiice,  nio<t  he  an  interestiric  sub- 
jert1  lOicieiitlno  teaders.  W*  shall  therefore  here  insert  the 
'reiaflt-wt some  or  Mr.  Eeian's  e\|rcrimciils  made  on  that,  sub- 
ject. A  good  cylindrical  steel  puneh  was  made,  and  lilted  to 
'It  rftiide'or  direclor,  ?0  as  to  mnrr  correctly  to  a  cylindrical 
lioft  IriW  Mir!  plate  rotinectrd  with  the  guide  ;  with  this  foitrtt- 
'metit'tHe  aHist  win  able  to  force  cylinders  of  metal  very  Wd- 
forraTfind  wild  little  nr  no  bur  to  the  bole,  both  bj  simple 
'pmi.nVe'  and  by  pete.iit.4ioO.  The  results  of  some  experiment* 
made  on  tbe  force  of  simple  pressure,  to  mate  a  hole  through  a 
tNefaf  tftnte  of  tine-eighth  of  an  inch  tu  thickness,  and  one-fnonh 
W'tfii-Wh  in  dlltmeter,  arcasfolfbtvT-Plateiroo,  3tffl>lbs.; 
'eMt-'Wfess,  yfcto  lb%i ;  hhmtuercfl1  traaa,1  360f>  lbs. ;    odppet, 


II  t  A 


0JCT1QX4HY    OV/IlftflltAlfffCAIl'SdiroCB. 


MU 
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9dOQlbs,  Ttesoilowhtg  are  llmtresolU  from  the  same~rnaohinej  | 
oar  see* iitw of  m oqdi  \m  thd>direptinn  of  the  grain*  of  the  same 
thickness  and^wync^M^C^jfi^tiftpi*  d^!»  13&  lbs..;  .ma.hn- 
gaojr:UQ  %ni  tfrj  to^,w^fl\  ;K#  Jua,.;  beec>;  i04  lb»> ;  tasl|, 
Mfflb*.;  oak  1561  ha.:  elm.  122 lbs. 

M&tsug*,  tea  W«*Und  wmrftffrcial  sepf^^enate^  ascertain 
Quantity  or,  proportion  of  any,  thing!  houghs  sold,  vaUie.o\  ar 
the  like*  :  totta.iqttfiMiurf  lJWw-a  total  ajtcration  took  plate 
in  the  weights  and  measures  hitherto  used  in  Great  Britain. 

TV  Mttkmik  .tftk*  Jptperiai  ,5a;rf>niT~Take.  a  pendulum 
which  will  jibntte  seeped*  in  London,  no  a,  level  of  the  sea,  in 
a  vafiiwmidivio^aAL.thatpxrt  tbe.rpof .  w  Inch  lies  between. the 
axis  oj^sn^peo^wn,  and  flbcor nlre,  of  oscillation  into,,*X>13p3 
eqiiaj.pa.ru  i^^e^wiU^en  tsw*&o4  °£  those  parts  be  an  impe- 
rial 4n>ii»l^>e^wh^reof.ipakf  aifrwt^a^d  thirty-six  .whereof 
make,  a  yard- . , i,  .- : m  .1..  / ;  »m. ■  /  v, /*•.■»  in  .  ,i 

TA«^l«iM2flr4yfr(i,ia4)^U)at(K)iMa»e«  ,hatweeu  the  centres 
tf  (bq.taa,  fffjijf*  in,  fte  cold, eM*, in  t lip, straight UrassrprJ, 

i»owv4»iitbf  Misi^liOr.^.fllerk.orihQ  House  "f:  Commons, 
wlie^0n||H».ffaritftw4i/teur^Si^l>ia4»f4  Yard,  J^7Q0,' a^fl  ?ft- 
t^HF^»  wWc^^aocJIayodW  h«, the  .genuine  standard  of,tb* 
m6^si)Cf>ftfl)fpjct^tieaUe4i»iJfMrt:  and. as  the  expansibility  of 
tiMaaiMNBit.m^ofili|rcaHs«iSO«M.'v^riBtion  it)  the  lengtb  Q^tberod 
is  dissent*  e>gr*o»  of  iernpe.raturerthe  act  dctcrmiocs.thaUae 
lKSys«(.r<a4iSAwesM^'(sM/lihei«f  the  temperature  of  ittrieg. 
Jfsjtfw  ,Theisaea^nre,is4o.l^  ^nominated  i^ot4Jnjperiai  Stan- 
*wrf  fY#*pV.  *ort  fc>  V*  f  4*  og/jr.rtaftdss'e'  whereby  aUot(te*  me*  wee* 
fJmmt.r*9m*if* <4*4  V«tfflf**td.>  Thus  tit*.//*** the i»*Mbe 
aj^.tw«/fir)/##p|7vaiHl,^etw^MSbaU  bear,  the ;s*me  Proportion 
to.  t>o.  imperial  Standard  ;Yn«d  laatsey  he,v*  biJJUerjo  home  At 
U*  aar4 rj^a^re, *gf  ramose/'     ,,      . 

The,met  ajsqjnake*  provision, /ar,  the  restoration  of  .the  sfanoV 
•fp  jJ^jin.o^a^o^iVoMtdewstfPfitiqrK  or  defacement,  bj  a  refer- 
ence l0lM,tiwwKfaArV|  s*ierali  standard,,  w  hi  oh  is  t#  be  thgt  pro> 
pnftio*,aibitb-,th#i  sand,  rhtiar*  te.thc  length  of  a  :p*ndejuet, 
Mbg*J*ing ,ee«Qa>ds,pf;Wm#  i**t>* latitude  of tondon, in.a  Veenum 
e*4ho<  JevoJ  of  ibes***,, which  is  found  to  be  as  36  inches  (the 
yard)  to  fflrJ30£  (tbe.p**4«iium,>t  <tjvn0  *  sure,  means  ia  estabr 
Uehed  tos^io^l^.Joss  whioKwW«t^y  po«ii»>iUt5  occur,  .  , 
•  T*ke,a  s^Mtf:pa«.«troh,.iiMh  of  distjUed  water.  At  <B°  nf 
mwa#raj«i»t,bj  Pahfenhfit'fr^beffmometer,  let  this  be  weighed 
bjfaATtWrigbU.aod  fct  mh  weighs  be  difided  into  209468 
equal  p*cjs,  l^ep  wj||Mi«i||ioBssn4of  suoh  ports  be  a  troy  grain; 
as4sc^D.tbaiissiid!r0f.^HwA«F^nsMwilJ  ^e  a  pound  aveiraV 
pots,  the  operation  having  been  performed  in  air.  Ten  pounds 
suefe  s*4hoM,  mtffttienediiof  .distilled  water,  at  $2°  of  temtier- 
i^Qce^j^^j,J^a,failoi4.whiph.gRiloo  wU  I,  contain  two  hundred 
aad  aAvapljseieo  cMbJq.ioohes^and  two  hundred  aad  seventy-- 
fruttone/thjHiaeadtKparf*  of. another  cubic  inch. 

TJmr. Standard. Poetnd*  is  determined  to  be  tbat  standard  pound 
(re*,  weigh*  m*4o  in .the,  J tari475b\  ia  the  custody  of  the  dark 
nf  flip  House  of  Commons;  such  weight  is  to  be. denominated 
lac'*  Imperial  Standard.  Troy. Pound;"  and  after  the  first  of 
Ma/.  1*35,  it  h  to  he  "  <*f  onlu  standard  miasm*  of  weight  fram 
which  all  other  weights  *h*Jl p*  deiiacd,  computed, and  ascertamed 
aad  diaXone  twelfth,  part  of  the. said  troy  pound  shall  bo  an 
omnre%  and  ooe twentieth  pari  of  soch  ounce- shall  be  a  penny- 
gwglt^nwi  that  one  treaty. fourth  part  of  such  pennyweight 
shajl  be  a\  grain ;  jp  tba|5700  such  grains  shall  be  a  pound  froy, 
and  7000  sucbf  raj ns  shall  bedoelarcd  to  lie  a  pound  avoirdupois, 
and  one  sixteenth  part  of  the  said  pound  avoirdupois  shall  he 
an  eases*  avoirdvpoi*,  an*),  one  sixteenth  p,irt  of  such  ounce  shall 
be  m  drachm," 

If  the  StaodardL  pound  shall  be  lost,  destroyed,  or  defaced. 
UieaJcl  direct*,  Aba t  it  shall  be  recovered  by  reference  to  the 
weight  of  a,  eubiftineh  of  water :  it  having  been  ascertained  that 
acabieiocb  of  dvslUM  water,  weighed  in  air  by  brass  weights 
at  the,  feaipefature  of  02deg.  Fah.  and  the  barometer  at  30 
uieb£*«,ia  equal  to  $&2  468  grains,  and  as  the  standard  troy 
s^Bjd^cpotaiQS  6760  such  grains,  it  is  therefore  established  that 
Ike  asigjjsyfc)  .sjtandard  pound  may  be  at  any  time  recovered  by 

jpakiofC  anothec  ^eigjU,  to  bear  the  proportion  just  meniioned 
to  SvCcUnc  jiKa\pf  water, 

Tag  f((*)W*1tr4  .Gallon  u  determined  by  the  act  to  be  auca 
saesissus)  aayslbajj,  pontaio.teo  pounds  avoirdupois  of  disiilled 
wsjs^  wei0e4ia»  air^ati  tlie  temperature  of  W  deg.  Fab.  aj>d 


she  sjaiomeier  jat  80  tsiobesv  and  swnh  measure,  rs  declared 
to  he  the  "  Imperial  Standard  <|}RUoaj  Mnd.jsballrbe  Uie.unit 
hod  onlmn  etandattd  measure  of  capacitt  to  &««***?,  ntwdktfoi 
as'nev  beer* dkti*piribt\: and  ail  aorii  qpliauid**  .aifotfdrg  ^oasV  not 
meoiuredby  ktapad  mensitt*  1  *nd<  ^at ;  all  other. .  meamires  shaM 
be  taken> in  paita  ton  multiples ;«f  the  said,  impesiai  staodaid 
galkirw^Uie  qoart  being  the  fourth  part  ofsuob  gaHon,  and  tha 
pint-  oO0>eigblb  BMurt—itwo  such  gallons '  making,  a  peek,  eight 
Book  gallons  a  binhol,  and  tiigbt  sueb  busbeaii*  auariar  of  ootwi 
oj- other  d>y.got>dsv  not  joeasnred  by  heaped  measure. 
.  )Tha  jtandardfw  heaved  Albauura,  for  suoh  tMngs  as  are  coos* 
snooly  sqld  by  heaped  measure«  suoh  aa  ooal,  oatoj  Jime,  hsk, 
potatoes,  frait,  &e.  shall  be  *»  the  ajiurtoaid  bmhtli  .ooniaiatog 
eighty  f>ownd»  avoird  upoisi  of  wa  ter,  as  a  foresaid,  tbei  an  mebeialt 
made  round  withe  phut*  alndoven  bottom,  and  bcjjsg!  ii>|  inches 
sflom  Outside  to  oatstde  i']  and  goods  thus,  sold  by  heaped  meal. 
save,  •shall  ht  heaped  fin  thei  form  of  aieooeu  Buna,  oone  to  .be 
of  the  height  of  at  least  six  idciies,  tbeouUirie  of  nl>e  bosh  el  be 
h«4he  ■extremity,  of  Jbe  base  of  suoh  eone;"  three  such!  bttsBfcls 
shall  be  a  lock,  aow  twelve  siiek  sacks  akall  be(  a  chaldron,  '  ,  • 

Stricken  JMea*ure->  .The  last  •  mentioned  goods  may  ho  sold 
either  by  the  heaped  measure,  or  by  tlte  standard  height,  as 
before  saenttoned ;  bat  all  other  kind  of  goods  nod  usually  sold 
by  heaped  measure^  which  may  bo- sold  or  agreed  fc*  by  roes> 
sore,  1he  same  sua<savd>ipeasure  shall  be  used,  bat  it  eh  all  11  nt 
be  heaped,  but  slrieken  with  a  rSnnd  slick,  or  roller,  straight 
and  10I  the  same  dtasteter  from  ewd  to  pad,  - 

N.  H.  Copies  and  models  of  the  standard  of  length;  weigh U 
and  pieasswe,  are  to  he  made  arid  verified  .under  the  AJroetsdn 
of  the  Treasnryv  snd  every  eennty  to  be  supplied  aviUi  thorn  for 
Heferenee  wbeoevor  required  { and  after  the  n'  rat  of  Maytl&Bav  all 
oontracts  for  sale.  Ace.  by  weigh  tor  measure  shall  relate  to  the 
standard,  units*  the  contrary  as  specified,  Jfiiistioa;  weights 
and  aaeasures  may  be  used,  being  marked  so  as  -to  -shew)  the 
proportion  they  have  to  the  standard  measures  and  weights. 
TnUcs  of  equalization  of  the  weights  to  be  ma  do  by  tkeTeeasury; 
Tables  also  for  the  customs  andexeise.by  whiob  the  duties  will 
be  altered  so  as  to  make  them  equal  to  what  they  are  at  pro 
sent,  in  consequence  of  the  alterations  in  the  weights  and  meat- 
sores.    Sea  Weights:  to-  '       " 

The  following' extract*  from  the  bill  ibrasvertfainingand  esv 
tob I ishii'V' Uniformity  of.  Weights  nod  MeasBiwai  will  explain 
this  sahject  fully  :-^**  Whereas  it  is  necessary*  fok  the  security 
of  commeree,  and  for  the  good  of  thocomatonityv'that  weights 
aoxl  measures  should  beyost  and  uniform  t  and  wthereasyi'nsrt* 
withstanding  it  is  provided  by  the  Great  (J barter; (that  there 
shall  be1  but  one  measare  and  one  weight  throogioat  tbeTeatni, 
and,  hy  the  treaty  of  union  between  England  end  Scotland,  that 
the  same  weights  and  measures  should- be  used > throughout 
Great  Britain  as  were  then  established  in  fioglanti.  yet  dif- 
ferent weigiits  ami  measures,  some  farmer  and  some  lesvare 
•till  in  use  in  various  places  throughout  theuulte^kinrtlrim  bf 
Great  Britain  and  Ireland,  nad  the  true  measure  of1  the  present 
standard  Is  not  verily  known,  which  is  the  eause  of  great  con> 
fusion  and  of  manifest  frauds  {  for  the  remedy  and  nwovewtina 
of  those  evils  for  the  furore,  and  to  tho  end  that  eertain  afsjaaV 
ards  of  weights  and  measures  should  he  established  throoch* 
out  the  onited  kingdom  of  Great  Britain  and  Ireland  j  ■   ■•  ■? 

"Be  it  therefore  enacted  by  tho  king's  most  exccMont  mnyesv 
ty,  by  and  with  the  consent  of  the  lords  spiritual  as*l  temporal, 
and  Commons,  in  this  present  parliament  assembled,  and  hy 
the  authority  of  the  same,  Tbat  a  cubio  inch  of  distrUeit  waiter 
in  a  vacuum  weighed  hy  brass  weights,  also  ia  a  vacuum  at  the 
temperatare  of  sixty-two  degrees  of  Fahrenheit's  thermometer, 
is  equal  to  two  hundred  and  fifty -two  grains  and  seven  hundred 
and  twenty-four  thousandth  parts  of  a  grain* 

41  And  be  it  further  enacted,  Tbat  the  standard  measure  of 
capacity,  as  well  for  liquid  as  for  dry  goods  not  measured  by 
heaped  measure,  shall  be  the  gallon  containing:  ten  pounds 
avoirdupois  weight  of  distilled  water,  weighed  in  air,  at  the 
temperature  of  sixty-two  degrees  of  Fahrenheit's  thermometer, 
the  barometer  being  at  thirty  inches,  to  be  used  as  well  for 
wine,  beer,  ale,  spirits,  and  all  sorts  of  liquids,  as  for  dry  goods 
not  measured  by  heap  measure ;  and  eight  sueh  gallons  shall 
be  a  bushel,  and  eight  suoh  bushels,  a  quarter  of  corn  or  other 
dry  goods  not  measured  hy  heaped  measure. 
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••An.ll-  i;  further  enacted.  That  tbe  standard  ntimre  o( 
catocity,  for  coals,  culm,  lime,  fish,  potatoes,  or  fruit,  and  all 
older  xt,-i<is  and  things  commonly  sold  by  heaped  measure, 
shall  he  (lie  aforesaid  bushel,  containing  eighty  pounds  avoir- 
dupois of  water  as  aforesaid,  the  aanie  being  made  round  with 
a  plane  and  even  bottom,  anil  btinir  nineteen  inches  and  a  half 
from  outside  to  outside  of  inch  standard  measure  as  aforesaid. 

"  And  be  it  further  enacted.  That  all  contracts,  bargains, 
sales,  aud  dealing*.  ■  liich  shall  be  made  gr  had  within  any  part 
of  the  united  kingdom  of  Ureal  Britain  and  Ireland,  for  an; 
work  to  be  done,  or  for  an*  goods,  ware  a,  merchandise,  or 
other  thine  to  be  sold,  delivered,  done,  or  agreed  for,  by  weight 
or  measure,  where  no  special  agreement  shall  be  made  to  tbe 
contrary,  shall  Redeemed,  taken,  and  construed  to  be  made  and 
had  according  to  the  weights  and  standard  measure!  ascertain- 
ed by  this  act ;  and  in  all  cases  where  any  special  agreement 
shall  be  made,  with  reference  to  any  weight  or  measure  estab- 
lished by  local  custom,  the  ratio  or  proportion  which  every  such 
local  weight  or  measure  shall  bear  to  any  of  (be  said  standard 
weights  or  measures,  shall  be  expressly  declared  and  specified 
in  aueh  agreement,  or  otherwise  Mich  agreement  shall  be  null 
and  Toid. 

"  And  whereas  it  is  expedient  that  persons  should  be  allowed 
to  nic  the  several  weight*  and  eacasorei  which  they  may  have 
in  their  possession,  although  such  weights  and  measures  asay 
not  he  ia  conformity  with  the  standard  weights  and  mcaaarea 
established  by  this  act ;  be  it  therefore  enacted.  That  it  shall 
and  may  be  lawful  for  any  person  or  persona  In  buy  nstd  sell 
goods  and  merchandise  by  any  weights  or  me  asm  re  a  established 
either  by  local  oastom, at  founded  on  special  agreement ;  pro- 
vided always,  that  in  order  that  the  ratio  or  proportion  which 
ail  aacb  measaru  and  w-eigbta  abal!  boar  to  the  standard 
weights  and  measures  established  by  this  act,  shall  be  and  be- 
come a  matter  of  common  notoriety,  line  ratio  or  proportion 
which  all  such  customary  measures  and  weight*  shall  hesr  ta 
the  said  standard  weights  and  measure*,  shall  be  painted  or 
marked  upon  all  such  customary  weights  and  measures,  re- 
spectively ;  and  that  aolhing  herein  contained  shall  extend,  or 
be  construed  to  extend,  to  permit  any  maker  of  weights  or 
measures,  or  any  person  or  person*  whomsoever,  to  make 
any  weight  or  measure  at  any  lime  after,  except  in  conformity 
with  tbc  standard  weights  and  measures  established  under  the 
provisions  of  this  act. 

"And  be  it  further  enacted.  That  accurate  tables  shall  be 
prepared  Md  published,  shewing  trie  proportions  between. (he 
weight*  and  measures  heretofore  ia  use,  as  mentioned  in  anoh 
inquisitions,  and  the  weights  and  measures  liereby  established ; 
aad  after  the  publication  of  such  tables,  all  future  payments  to 
be  made  shall  be  regulated  aucoiding  to  aurh  tables. 

11  And  whereas  the  weights  and  measures  by  which  the  rates 
and  duties  of  the  ouatont*  and  excise,  and  other  hi*  majesty's 
revenue,  have  boon  heretofore  collcoted,  are  different  from  the 
weights  and  measure*  of  the  same  denominations  directed  by 
itlia  act  to  be  universally  used  ;  and  whereas  the  alteration  of 
such  weights  and  measures  may,  without  due  care  had  therein, 
greatly  affect  bis  majesty's  revenue,  and  lend  to  tho  diminish- 
ing of  the  same ;  for  the  prevention  thereof,  be  it  therefore 
enacted,  That,  go  soon  as  conveniently  may  be,  accurate  tables 
shall  be  prepared  and  published ;  in  order  that  the  several 
rates  and  duties  of  custom*  and  excise,  and  other  bis  majes- 
ty's revenue,  may  be  adjusted  nnd  made  payable  according  to 
the  respective  quantities  of  the  legal  atandards  directed  by  this 
act  to  be  universally  used;  and  that  from  and  after  Ibe  publi- 
cation of  such  tables,  the  several  rales  and  duties  thereafter  to 
be  collected  by  any  of  the  officers  of  bis  majesty's  customs 
01  excise,  or  other  hi*  majesty's  revenue,  shall  be  collected  and 
token  according  to  tbe  calculations  in  tbe  tables  to  be  prepared 
as  aforesaid," 

Table  of  the  letcral  Standard  Measures. — English. 
Birit jenrrt  Loinj  Measure. 

3  =  I  Inch 

M—         It  =         1  Foot 

ion  =      30  =      s  =       i  Yard 

004  =       lilH  =       104=        64=       1  Pole 
Xtftifi  =    7tmi  =    600  =    220  —    40  =  1  Farlong 
IfWtWl.t  =  CEW60  =  6280  =    1700-  =3*1=8=1  Mrle 


4     1  defies =   1  Hand 

0    Feet     =  1  Fathom. 

3    Miles 55  1  League. 

60     Geographical  Miles  2  I  Degree. 
«J»  English  Miles  =  I  Degree  nearly. 

...._      ^  e(j08j  t-  •■-- 

Cioth  Measure. 

21  =     1  Nail 

9    =     4=1  Quarter. 

36    =  16  =  4  =  I  Yard. 

27    =  12  =  8  =  I  Ell  Flemfrh. 

45    =  20  =  6  =  1  Ell  English. 

64  =24  =  6=1  Ell  French. 
The  French  standard  was  formerly  the  aune  or  ell,  containing 
3  Paris  feet,  7  inches,  alines,  or  1  yard  3-sevealha  English; 
the  Paris  foot  royal  exceeding  the  English  by  88- thousandth 
parts.  This  ell  is  divided  two  ways,  vis.  into  halves,  thirds, 
sixths,  and  twelfths;  and  into  quarters,  half- quarters,  and 
sixteenths. 

The  standard  in  Holland,  Flanders,  Sweden,  a  good  part  si 
Germany,  many  of  which  were  formerly  railed  the  Hans- 
towns  as  Danixic  and  Hamburgh,  and  at  Geneva.  Frankfort, 
bo.  is  likewise  the  efl  ;  bnt  the  ell  ha  all  these  plaoea  differs 
from  tbe  Paris  ell-  In  Holland  it  contains  one  Paris  foot 
eleven  lines,  or  four-sevenths  of  the  Paris  ell .  Tbe  Flanders 
ell  contains  two  feet,  one  inch*  ftve  lines,  and  half  a  bne,  or 
seven-twelfths  of  the  Paris  ell.  The  ell  of  Germany,  Brabant, 
Ice.  is  equal  to  that  of  Flanders. 

The  Italian  measure  is  the  branch*),  brace,  or  fathom.  This 
obtains  in  the  states  of  Modena,  Venice,  Florence,  Laoea. 
Milan,  Mantua,  Bologna,  Etc.  but  is  of  different  lengths.  At 
Venice  it  contains  one  Paris  foot  eleven  inches  three  lines,  or 
eight- fifteenths  of  tbe  Paris  ell.  At  Bologna,  Mndena,  and 
Mantua,  the  brace  is  the  same  as  at  Venice.  At  Lucca  it  con- 
tains one  Paris  foot  nine  inches  ten  lines,  or  half  a  Paris  ell. 
At  Florence,  it  contains  one  foot  nine  inches  four  lines,  or 
forty-nine  hundredths  of  a  Paris  elL  At  Milan,  tbe  brace  for 
measuring  of  silks  is  one  Paris  foot  seven  inones  four  lines,  or 


four-ninths  of  a  Paris  ell :  that  for  woollen  cloths  is  tbe  same 
with  tbe  ell  of  Holland.  Lastly,  at  Bergama,  the  braoe  is  one 
foot  seven  inches  six  lines,  or  five-ninths  of  a  Paris  ell.  Tbe 
usnsl  measure  at  Naplea,  however,  is  the  canna,  containing 
six  feet  ten  inches  and  two  lines,  or  one  Paris  ell  and  fifteen- 
seventeenths. 

The  Spanish  measure  is  tho  vara  or  yard.  In  some  places 
called  tbe  bara,  containing  seventeen  twenty-fourths  of  the 
Paris  ell.  But  the  measure  in  Castile  and  Valencia  ia  the  pan, 
span,  or  palm;  which  is  used,  together  with  tbe  canna,  at 
Genoa.  In  Arragon,  tbc  vara  is  equal  lo  a  Paris  ell  and  a  half, 
or  five  feet  five  inches  six  lines. 

The  Portuguese  measure  is  the  cavedos,  containing  two  feet 
eleven  lines,  or  four-sevenths  of  a  Paris  ell ;  and  the  vara,  an 
hundred  and  six  whereof  make  an  hundred  Paris  ells. 

The  PJedniontese  measure  is  the  ras,  containing  one  Paris 
foot  nine  inches  ten  lines,  or  half  a  Paris  ell.  In  Sicily,  their 
measure  is  the  canna,  the  same  with  (hat  of  Naples. 

The  Muscovy  measures  are  the  en  bit,  equal  to  one  Paris  foot 
four  inches  two  line* ;  and  the  arcin,  two  whereof  are  equal  lo 
three  cubits.  .  . 

Tbe  Turkish  and  Levant  measures  are  the  picq,  containing 
two  feet  two  inches  and  two  lines,  or  three-fifths  of  the  Paris 
ell.  The  Chinese  measure,  the  cobr*,  ten  whereof  are  equal  to 
three  Paris  ells.  In  Persia,  and  some  parts  of  the  Indies,  the 
gueee,  whereof  there  are  two  kinds;  the  royal  go  eae,  called 
also  the  gueze  mvnkclser,  containing  two  Paris  feet  ten  inches 
eleven  lines,  or  four  fifths  of  the  Paris  ell;  and  tbe  shorter 
gueze  called  simply  gueze,  only  two-thirds  of  the  former.  At 
GoaandOrmus,  the  measure  is  the  vara,  the  same  with  that  of 
the  Portuguese,  having  been  introduced  by  them.  In  Pegu,  and 
some  other  parts  of  the  Indies,  the  cando  orcandi,  equal  to  the 
ell  of  Venice.  At  Goa,  and  other  parts,  they  use  a  larger 
cando  equal  to  seventeen  Dutch  ells ;  exceeding  that  of  Babd 
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and  Balsora  by  I  per  cent.  adtHhe  vara  by  (ij.  In  Siam,  tbey 
use  the  ken,  abort  W.  three  Paris  feet  by  onuinoh.  The  ken 
contains  two  soks,  thesok  two  keuhs,  the  keub  twelve  nious  or 
inches,  the  niou  to  he  equal  to  eight  grains  of  rictv  '■  e.  to  about 
nine  Hues.  At  Gambols,  they-tate/the  hasten  in  Japan,  the 
tatam  ;  and  tbe  span  on  Rome  or  the  avails  of  GaJnes, 

Square  Mt&rurt. 
Iscbc* 

144  =  1  Foot. 

1298  =  9=1  Yard.       , 

30204  =      27JJ  —      30,  =.      ,  I  Polo. 
1568100  =  10BD0    =   121(1    a     40  =    1  Rood. 
G272040  =  43600    =  48t0     =  1«0  =  4  =  1  Acre. 
Alio,    S|  Yard*  =   1  Pole. 
40    Pole*  3  1  Rood. 
4    Itoods  _z   1  Acre. 

Spam,  StptrfUM,  or  Land  Mtotarr, — English  square  mea- 
cares  am  rats  ml  fram  the  yard  of  30  innho*  multiplied  into 
Itself,  and  thus  producing  1990  square  inches  in  the  square 
yard  ;  the  divisions  of  thii  arc  square  feet  and  indies ;  and  the 
multiples,  poles,  roods,  and  acres.  Because  the  length  of  a 
pole  y  o|  yarda,  the  square  of  tbe  nne  contains  80-}  square 
yards.  A  square  mile  contains  (MO  square  acres.  In  measur- 
irsr  fens  and  woodlands,  IS  feet  are  goner nily  allowed  to  the 
pole,  nod  21  feet  in  forest  land.  A  hide  of  land,  frequently 
ttenlieiffa  in  the  earlier  part  of  the:  English  history,  oontainod 
about  loo  arable1  acres  s  and  Ere  hides  were  esteemed  a  knight's 
the.  At  tin)  rime  uf  lbs  Norman  conquest,  there  ware  343,000 
■W«  lb  England. 

Scotch  square  nr  land  me ■  sore  it  rdgliialed  by  tho  -Scotch 
eH  :  30  square  eWa  =  1  fall,  40  falls  4s  1  rood, 4  roods =  acre. 
The  proportion  Txtwoce  theocotenanri  RnMrsli  acre,  supposing 
Ike  feet  In  both  insane  res  alike,  is  as  1369  to  1009,  or  nearly  as 
S  to  4.  ir  tbe  difference  of  the  feet  he  'regarded,  the  proportion 
H  as  10.000' to  7800.  The  length  of  the  chain  for  measuring 
land  in  Scotland  i*  30  ell*,  or  74 feet.  A  husbands  and  con- 
tains'ail  acre*  of  sock  and  scythe  land,  that  i»,  df  land  that 
nay  be  tilled  with  a  plough  of  mown  wllh  a  seythn ;  13  acres 
of  arable  lalid  rrfWkle  one  ox-gang ;  aud  four  ox-gangs  make  a 
pud nd land  of  oM  extent. 

French  s^narr-  measures  are  regulated  bv  13  square  lines  In 
tbe  Inch  square,  13  ioelies  in  the  foot,  23  feet  in  the  perch, 
aad  100  perches  id  the  arpent  *r  acre. 
Cvhie  Afetsun. 

1728  =     1  Foot. 
40036  =  87  =  1  Yard. 

Firm. 

3  =  1  Quart. 

8  =        A  =       1=1  Callon  =  331  Cubic  laches. 
330  =     108  =    42—1  Tierce. 
604  —    V*i  =    (a  =  I,  =  1  Hogshead. 
072  =    330  =    Hi  5;  2    —  l,  —  l  Puncheon. 
lOOtt  -=    504  =  190  =  3    =3    =11  =  1  Pipe. 
2010  =  100(1  —  232  =  0    =  4    =3    =3=1  Tun 
331    Cubic  Inches  =  1  Gallon. 
ID    Gallons  =  1  Anker. 

14    Ankers  =  1  Runlet. 

311  Gallons  =  1  Barrel. 

Alt  aad  Bttr  Mntwt. 
Kata, 
*=       1  Quart. 
S  =      4  S       1  Gallon. 
n=    »=      9=    1  Firkin. 
144  =     W  =     18  =     2=1  Barrel. 
288  =  144  =     30=     4=2=1  Barrel. 
4*2  =  118  =    «  =    0  =  .1  =  U  =  1  Eloiohcnd. 
6TR  =  388  =    T'l  =     8=4  =  2    =  U  =   I  Puncheon. 
Mta  =  4M  =  108  =  12  =  fl  =  3    =2    =   I,  =   t  Butt 
The  Ale  Gallon  contains  383  Cubic  laches, 
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Scotch.— Xowj>  Jfssuwrr. 

Eajj.  Inehti. 

AnEH =      3T-S 

AFaJt =    323-3 

A  Furlong =      8938 

AMHe =    71424 

A  Link =     8-028 

A  Chain,  or  Short  Rood  =    80-38 
A  Long  Rood  =  1390-2 

Jfrofur*  qf  Capacity. 
Beg.  Cuh.  Inch. 
A  Gill  =      0-409 

A  Mulehkli  =  2ft -85 
AChoppIn  =  81-T 
A  Plot  =       103-4 

A  Quart  '  =  308-8 
A  Gallon  =    827-23 

A  Hogshead    =  1S23V7,  or  10  Gallons. 

Cusarai  Metnarti,  wr  Meaturti  tf  Otparily,for  ii^iurf*.— Ttar 
English  measures  were  originally  raised  from  troy  weight:  it 
being  enacted  by  several  statutes,  that  eight  pounds  tfoy  of 
wheat,  gathered  from  tha  middle  of  the  oar,  and  well  dried, 
ahowld  weigh  a  gallon  of  wine  measure,  the  divisions  and  mul- 
tiples where**:  were  1*  form  the  other  measures;  at  the  tame 
time  it  was  also  ordered,  that  there  should  he  but  one  liquid 
measure  in  tho  kingdom  i  yet  custom  has  prevailed,  aud  there 
having  beea  introduced  a  new  weight,  sis.  the  avoirdupois, 
wa  have  now  a  second  standard  gallon  adjusted  thereto,  aad 
therefore  exceeding  the  former  in  the  proportion  of  the  avoir- 
dupois  weight  to  troy  weight.  From  tfaia  latter  standard  are 
raised  two  several  measures,  the  one  for  ale,  the  other  for  beer 
The  scaled  gallon  at  Guild  ball,  which  is  the  alaadardforwiaes, 
spirits,  oils,  &c.  was  supposed  to  contain  281  cu bio  innhes  ;  and 
on  this  supposition  the  other  measures  raised  therefrom  will 
contain  as  in  the  foregelne;  table ;  yet  by  actual  euperimeaf, 
made  In  1088.  before  the  lotd  mayor  and  lae  commissioners  of 
excise,  this  gallon  was  found  to  contain  only  2SM  MUM  inches; 
it' was,  however,  agreed  to  continue  the  common  supposed 
contents  of  231  coble  Inches:  so  that  all  computatioiM  stood 
on  their  own  Tooling.  Hence,  as  13  is  (a  281.  so  Is  tat)  to  281 1, 
the  cubic  inches  in  the  ale  gallon ;  but  in  effect  the  ale-  quart 
contained  7U1  cubic  inches,  on  which  principle  the  ale  and  beer 
gallon  will  be  283  cubic  inches.  Tbe  several  division*  and 
multiples  of  these  measures,  and  their  proportions,  are  ex- 
hibited in  the  foregoing  tables.  The  barrel  for  ale  In  London 
is  33  gallons,  and  the  barrel  for  beer  80  gallons.  In  all  other 
places  of  England,  the  barrel,  both  for  ale  and  beer,  was  worn 
to  be  34  gallons. 

Scotch  liquid  measure  Is  founded  on  the  pint.  The  Srntch 
pint  was  formerly  regulated  by  a  standard  jng  of  east  metal, 
the  custody  of  whteh  was  committed  to  the  borough  of  Stirling. 
This  luf  was  supposed  to  contain  108  cubic  Inches;  and 
though,  after  several  careful  trials,  It  has  been  found  to  contain 
only  about  103}  Inches;  yet,  in  compliance  with  established 
custom,  founded  on  that  opinion,  the  pint  stoops  arc  still  regu- 
lated to  contain  10.)  Inches,  and  the  customary  ale  measure* 
are  about  i,  above  that  standard.  It  was  enacted  by  James  I. 
of  Scotland,  that  the  pint  should  contain  41  ounces  tronu 
weight  of  the  clear  water  of  Tay,  and  by  James  VI.  that  It 
should  contain  59  Scots  troy  ounces  of  the  clear  water  of 
Leitb.  This  affords  another  method  of  regulating  the  pint, 
and  also  ascertaining  tho  ancient  standard  of  the  tronc  weight 
As  the  water  of  Tay  and  Leith  is  alike,  the  tronc  wefght  must 
have  been  to  the  Scots  troy  weight  as  58  to  41 ,  and  therefore 
the  pound  trone  mnst  have  contained  about  21}  ounce*  Scots 
troy, 

4  gills  -  1  mutebkio.    ■    2  pints        =  I  quart. 

2  mulchkins     =  1  rhopin.        I    4  quarts      =  I  gallon. 

2  rhopins  —   I  pint.  | 

Tbe  Scotch  quart  contains  310  Incites,  and  is    therefore 
about  {,  less  than  the  English  wine  gallon,  and  about  1  less 
than  the  ale  gallon. 
As  to  the  liquid  measures  of  fordrn  nations,  it  is  to  be 
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di-scrvec,,  that  flicir  several  vessels  For,  nine,  vincpar,  &c.  have 
also  various  denominations,  according  to  their  different  sizes 
and  lilt  places  wlierein  they  are  usnrt.  The  woeders  of  Ger- 
■nany,  for  holding  Rhenish  and  Moselle  wines,  are  different  iti 
.theirgauges;  some  conlaiuirig  Hannies  of.  Amsterdam  mee*. 
sure,  and  others  mcite.  .or.  Jebs.;;  ITfce  aujoe.is  reckoned  (it 
Amsterdam  for  8;fteuKau»|/or  Sftiwa-ges,  or.  for  J  of  a  UmUf 
2  pipes,  or  4  barrels,  of  French  or  llourdeauK,  which  jai  this 
■alter  place  is  nailed  limyon,  tJcriatiie  three  of  them  make  a 
pipe  or  two  barrels,  and  six  the  said  tnn.  The  steckan  is 
10  mingles,  or  32  pints  i  and  the  verg-a  U,  in  respect  of  the  said 
Rhenish  and  Moselle,  and  some  Other  sorts  of  wine,  6  mingles ; 
but  in  measuring  brand)  it  emisisH  of  '■'.  minnlci-  Tlv  auim' 
tii  divided  into  4  a  nek  ers.  and  the  aticker  into  2  slcckans,  Or 
■32  mingles.  The  arlcker  is  taken  sometimes  lor  ',  of  a  tnn.  ot 
^fcarrelsT  on  which  Rioting  (he  Beurdeaux  barrel  ou'jtht  i.p 
contain  at  Amsterdam  (when  the m.<.k  is  made  Recording  to  the 
just  gauge)  12)  sleckans,  or  200  mingles,  wine  and  lees;  or 
12  sleckans,  or  102  mingle*;  Mo  ted  wine  ;  so  that  the  Bour- 
deaux  tun  of  nine  contains  50  steckans,  or  800  mingles,  wine 
andlees;  and  48  sleckans,  or  76S  mji^le^.^oi  pji^;wine.  The 
barrels  or  poinc/ms  of  Nantes,  and  tjijier  places  ou, tic  river 
Loire,  contain  only  13  sti-ckans.  Anisic  id  am.  mcajufp.  The 
hi ne  tun  of  [(ochelle,  Cogniac,  Charente,  and  the  isle  of  Rhc, 
differs  very  little  from  the  tun. of  lSourd«nH>.Tand.  couerjavefltly 
from  the  barrels  and  pipe.*.  A  tun  ot  \vinc  ul  Clirdusso,  Bay. 
onue,  and  the  neighbouring  pjacesja  tcchoufld  W  aleak  an  s, 
and  ilie  hiirrel  1,'>,  Aiiisindaui  incasurVr..;.  in  •  n  il  ..<.  .ihh.j 
The  old  muid  of  I'arw  ermlaiiis  IMi  qua*  U  or  30ft  .pints*  wflM 
ami  lees  ;  or  -JSu  pints  dear  wine;  ot  i) Uioh  uiuids  throe  make 

I  he  butts  or  pipes  from  Cadiz,  Malaga  Ali~cj.ni,  Benccarlo, 
Salop,  and  Main™,  mid  from  tin'  Cmmi-ies,  Ushon,  -Virtu, 
and  -Payal,  are  very  dilfcrent  hi  their  gauges,  ihou-h  ill 
airrf-igMmcnlH  they  air  all  rerkoucd  two  to  Ihe  tun. 

Vinegar  is  measured  in  the  same  mariner' as  «jne,  but  Ihe 
measures  for  brandies  are  different  :  these  spirits  finu  Fiance 
Spain,  •Portugal,  ic.  are  generally  shipped  in  large,  casts 
carted  pipes,  butts,  and  pieces,  according  lo  the  places  from 
wbtwe  1hcy    .are  imported,  S;c.     fn  France,  brandy  i.     '  ' 


■eht,  antf  the  plat 


;hl... 


**]t 


i  Ro 


capacity 


viba  t, 


|mWi  ujio  nir,  lu  iflnlftf*  b'jJcailti 
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,,).,,,,  '  ■      -  .    it.   f.'jjuiiiliritii.  si  lud  ,'i'lil  "in 

i    "  m      1  GaUdtt.  .    ,,  ,, ,  .,,  ,,|  .,,n  vibnu  li'iemih 

;W~       2  =c  ,   ,  1  pee*.  !„„■.    nuilnidq 

J=  4i  At  i^U«i..;  :''.i:;::;r1S 

JilG  =     Ga,=     ai.C  ,  «=:     2—     1  Quarter. 
2.W0  =  33l  -   1(W  xz  4o  -   1(1  -     ft  — ,  1  WW.   ,   i! 
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We««t^  e/C^tn^A-  tki'riM  Dry.  was  the  Vv'iwkstci; ftaj- 
Ion  heretofore;  a-  for  cm,  -all.  cools,  ami  oilier  dry  twls.iti 
Enslaiid.  The  n.-tll-n  eo„tsins  2721  cubic  incW*.  Tim  l.u^.d  a 
|M  lions,  or  217Sii(-|ies.  A  cylindrical  vest  I,  Is;  ineh.  diauiu|/;r, 
and  8  inch,  deep,  is  appointed  lo  be  nsed  as  a  bushel  in  levying 
the  nijili  lax,  i  A  wml.t^lAe-^diimnMaru  is  miner  loss  Urn u 
the  \\  iuclicsiil  bmhfll  of. (  giillons,  for  it  eootsins  obfly -iSII.tO: 
inches,  tiiongh  probably  lkc4o  w»»  no  (JiRoroura;  intruded.  >(ptar 
denominations  of  dry  measuie  commonly  used,  are  given  in 
tin-  lint  ul  Ihe  subjoined  tables.  Tour  quarters  of  ctirii  make 
■  chaldron., lire  quarters  make  a  wey  or  load,  and  \ff  quarters 
make  a  ton-,  Jo  measuring  sea  coal,  five  peckvmaltca  bushel, 
nine  hushcta  intake  a  quarter  or  valt,  four  ^aatwrii'- make  a 
chaldron,  and  21  chaldrons  make  a  score.  . i tj  ■..■.!-  <;ii< 
'40  feet  hewn  limber  make  a  loir).  Vili'l 
'  "60  feet  unhewn  timber  make  a  loar],  ,,,,.,] 
_'_  32  galiousmakc  a  herring  barrel. ,(/'i,.,^> 
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of  capacity  in  Scotland  ;  and  soific  ep'riitsioditk's'wcre  li, 

others  slrnikft.1.  or   measured   CKri.-Hv    I"  the   c--,,,,i,ii> 

standard.     The   mclh.nl  til   Krapiu-  v!r,s   i.fieiwords  for 

as  mi^ilitl,  ana  n   fi^rr  mensnrc  apr,i, 

riitlrs  u  thai  cuMoii)  h*J  bccil  cxtciiW1- 

»?cd  Mso  fur  ne'.  IH.-ti^c.  bniiw,  ,sMt,  and  Kr;1s- 

21  pints  1  rmilrhkiu,  mw I  l,j  Hie  ^lirttii=  ( 

-       iedalsrirorm.l.s.  liuir/aiidpot-.-'.i.-'c. 


flllot.  II,- 

aft- 


luiit.aiMl 
i.ilntfnsi! 


m  aued. 

•-■'IH..I   In,  „uch  trnmno. 


lV»l|.    Tl 
«*,  lilt  .IVf 


.,-lj.il„l,d 


A  tllnttentnk-llitia  .-  - 

,he  ,lintot„roo,\.f  b  ,-TH"<lficrt!  v._     . 

,„-«,„„.,  ,,:,.,  A,r.l  JI  I!|(  iurlir..    ||>F 

«l„:,l   li,l..l.   at,.]    l:i;  r..r   Oit   bill,  v  li,!,,!.     A  si 

>lra«eil1i,  iMi,   «<i-««i.  r..U..'i  I     ,(■,„>,., 

bvihepiot:  «i,,l  j.tils  .li'toil - -'-' 

ilrical,  Hie  regulation  l,v  ,,Lc  ijiui  uas  ptcvailcJ.  a 
mnloileonfinio  disuse. 
II,l,eS!l,li,;sj;,s  eonlaiu.  M)',i«lie,  ll.eulu 

'''"'  "";'■-"    a..;  i,i,,li:|..|].iiU.a.i.  -l,i 

!;„(,,  ll II,,  «i»  lie;,..   In;..-!:  and    lln 

>S>"ft:,P'C     .ml.:)   ui.,1    IS    ue»j|)       , 

,-ftf*-.!4!Frk!strc;'s^ff 

F.eoeli  dry,  arc,  the  litre.),  bushel,  snict.  nun.',  septior, 
mui.J,  and  luii.  'liic  hi  roil  i,  ,.;vi,inl  in-,,,  i»,,  il.n.ililioilS,  i**4 
four  quarter  lilro-is,  and  roiitains  :'-«  cubic  iwlie*  oU'«,rin.  JJj 
otdouuanco,  lup  Ifir.ou,  w  |q,:bc  .lire!,  iiKil.es  ftuil  a  iiftlf  Ai%h. 
and  Ibruc  inches  ID  lines  broad.,.',  1'Iib  li.lrc.  Tur  sal*  is.largtr, 
and  is. divided  into  two  (lit|tT».  four  ■  n-itu  n-r-,  .  i»lil  .leini- 
quarters,  and  10  moiimittiiS.  'I'lie  J're.i.ch  1-a^Uei  is  different 
ni  dilTcrcat  jorisriiclinn-s.  Af  Paris  H  is  ditidetli  into >  demit 
bushels,  ea.:!i  (Umiliu.-hr.'(,i#tY:l«p  qu»ri.-),,ibe. quart  into  IvM 
half- quails,  and  tlni  haif-qutdt  into  t-o  lilroiis,  so  llmt  the 
bii.,!(cUoiil,iiij  1(1  liuvmu,-  UjoidoHnanocihe  Paris  ImskCI  is 
loficcijjUt  wsW  IWfl  lines  nud  a.  half  !.t*.h.  and  te»  iuries 
buii.d.  or  in.l-Mm  ki  wilbin-sUli,.  ,  The ;ininoioon»Ui->ol  tluee 
-„r.< :__. .:.   v-— i-J,^  tl,c  ,■ ■: ' 


b^maU  b,,.icl,  •  In 
l,l'„cesal,iarserlbr1iril,i.-l,iuli1bsowM,l!i..l.llJ. 


t.nsli,els,  the  mil"-  ot  (ho  u.im.u  or.si*,buibei»«! 


.  in 


s  tisltmiiK'd  diinUe  iliili-fmy 
Ulier  grain;  so  that  tlicic  go  21  bushels  to  make  the  aeplier. 
i:nl  2^H  to  mate  the 'riiiiM.     tt  is  divider!  ir       ~ 


ebast 


I  for 


salt  (Hi^sidesll^ifHo  ift*-ii,»K  bushels,  four  qumnart,  /eight 
half-quarters,  and  10  LitKHWt  four  bushels  make  a-nrinilf  16  a 
septier,  and  10?  a  mui>07,"..<¥llc  bushel  for  wood  is  disidad  ioto 
halves,  quartew,  and  itntfapiBrters.  Eight  busheltoibke  the 
minot^Ho*  mtawifiaOuBines,  or  320  bushels,  Uie.rHBiuV  For 
plaster,  ,i2-.fb»iu>rlSlmftke  a  sack,  and  36  sacks  s^bmid./  For 
lime,  three  bushels  mate  a  minot,  and  -l^minots  a  nuiil.  '  Tbe 
minot  is-buj— ordon nance  to  be  11  indies  9  lino*. ttiyhV  and 
14  inches  8  lines  in  diiaSeter.  The  niinc.t-isle.tni*. okerWf  «!iree 
bushels,  or  IQJitfoaTs ;  9MC  minols  make  a  ■epttu%oadcV4S  a 
mu'ni.,-iJHta  PrerjoiilniiD^brnD  real  vessel,  liut:dii*stiriiat»)n  of 
several  filter*., .  AtlP»ris  the  mine  contains  simtM|SAeM  and 
24  make  the  muid  ;  a\  Rouen  the  mine  is  faur>taBfb«lJC?iMd  at 
I'iBMOil*niittMtit*iak«i«iP«ris  muid.  Toe  .kwi>.M.l*lr.*Vs  in 
different  places  :  at  P»ri9)it  contains  two  minWlilof  tight 
bushels,  and  lifcaepIicMlthe  muid.  At  Rouen  HwnspStrAeon- 
tains  two  mtneieOiil^  bushels.  Twelve  sepliers  nlatJt'4  taaid 
at  Roueuaa  wnllids"  alJ'aris ;  but  12  of  the  latter  aweiuVl  to 
14  of  the  fornior,:.,!*!  'Cnulon  the  septier  con  tains  xiftiMeAaad 
a  half;  threoAfrwfcfch  atiines  make. the  septiar  of  Mm.  'The 
muid  or  muy .vf.^oJlls  wowistn  *f  ieaenc%ri,>iUd  is  divided 
into  njfnra., injpots,  bushels,  &e.  That  for  oats  is  double  that 
for  ol^pa,gsain>  '■  <"•  contains  twwe  the  oornbm  pf-Jmsheii.  At 
Orleasui.iUw<imu;d  is  divided  into  mines,  but  Uuis^imtWds  only 
coniah»-iW««i  Jfaris  sepliers  ajid  a  half.    In.  aoiiwatadai  tba* 


u  «  » 


m<m»wisro»'*w(ie»»ii;yi!'»iii»*<»: 


kki 


Mot  the  tnnin  IU«  r.f  ihr  mmd,  particularly  nt  N;.ii!c-.  where 
it  contains  in  HpMM  of IBWMM  Htt.  and  Weighs  bciween 
WOO  and  2-i'fO  ,n.uiulk'T1ifc«'ofi*i!Se  wnt'imtt  28  Paris 
aeniicr*.  Ai  Li.  >  h.  II*-,  &c,  the.  ion  oontsins  42  bushels,  and 
ciitba  two  per  real.  less  I'.nn  thai  of  Nmi'V  At  Brest  i I 
t-un'-iiw  '„1|  bi.-liHs,  J>  ciina]  to  10  JParis,swUw;s,,ajid.,.*«ighs 
undl.    Ace  Tux.,      -  ,  ,  ,,-. 

'ttissian,  and  Muscovite.,  Iii  ilj*sf 

:d[)-  thing*  oa.  llu-  («yt  of  (>*,&*(. 


■       !«!„.. I..!,,   i,  ,,pnl  ■ 
a.u„t -^10  !""'»<!"■    A,,  'Kv 
|fa(*,Sacttiit.,P'1tl.l..PiU 


I'',ii 


;i.,U.»Tf 


)<l   (1|.U  I 


-  M.Bourdtaax  hri'.sMs,  i'"d 
iUO  pounds;  Ui«  last  Uicj  divide  jnlfi  27  niuiils, 
inlu   fi.ui    sthenics.     Iu    Poland.,'  Urn  last   in 


,  the.  las 


1.(33  Pins  scpiieis.,  In  S 


::,!:';;": 


M.>,«M..t*«*i_ 

cooiaJiiiuK  IS  l.arfi-U.miii  Uie  sccod  h;df  BS|inai  , 

In  Moscoix  they  likawisv  use  the  clcfford,  wluclj, ii» iliMViciit 
invuitous  places,  tUnt  of  Archangel  is  equal  to  ilim  limit  ;u 
tOjVJV     ,  ,. 

fulfil  n.  At  Venice,  Leghorn,  and  Lucca,  tfiey;  eslliii.n..;  their 
dn  things,  on  ihe  foot  of  Hit  slaro  or  staio;  Hit-  atari)  of  Lr^- 
IwtiiWtWWMf, ""    " 


;:;!:t,: 


[pounds;  TrSsta  __  , 
lotlic  tmsii-nVatu  last.  A(  Lrieea,  llfl  slaros  moU  tin-  last  oi" 
Amsterd.m.  The  Venetian  staro  weigh,  V2tf  Paris  pounds.; 
the  stain  (B  divided  into  four  quarters.  Thirty. live  states  and 
nnedrrti,  or  140  quarters  nod  four-lil'tM  make  llie  last  oi' 
•.mucnlaro.  At  Naples  and  other  pans,  iliej  iue  the  tonmlo 
"i  toftalo,  equal  to  one-third  of  the  Paris  septior.  Thirt.i-su 
fnmoti  'and  a  half  make  the  cano,  and'  a  carro  and  a  half,  or 
M  tomoii.makc  the  last  of  Amsterdam.  At  Palermo,  llitomnn 
mat*  tlio  sulinn,  nnrf  tour  mondili  llie  lomiHo.  TtusAlma^  and 
Wmc^im-nlbs.  or  171  to  moll  find  lliree-scitnlhs,  make  the 
U«l  nf  Amsterdam.      : 

Wrhiali.  At  Antwerp,  fcc  Iliej  tnenirare  fcy  the  tfertei , 
3*  anil  ooB-half  whoreol' nnke  19  Parii  sepliers.  At llam- 
bunrV  »li»»elKm*l!  SO  whereof  Ttinkc  19  Pari-,  sep+iefs. 

M  partita  and  Portuguese.  Al  Cntlfe,  Billion,  all d  St.  Sebas- 
tian. Ihey  Use  lb*  Mntgrft'O  whereof  made  ihe  Nantes  Or 
U.u-oeii.  tun.  or  HiM  I'aiH  septiers  and  *  batf:thnnKh  the 
fiilt.oa  f.mcv.i  in  somewhat  laipr,  rnsnniiieh  that  01  fahegas 
r».i if  a  Nanus  tun.  Al  Senile,  Idbi  tfieyuse  the  anagorafs', 
roMaiiitnK  a  Utile  more  than  lh«  Paris  mine;  3(5  ana;orat  mate 
IK  P»ri»  Mpllera.  At  Bayonoe,  Uc.  Ihr-  enrich*  ;  3I>  wherfof 
aic  ea«aJ  ta  nine  1'ntis  geplNrs  anil  a  linlf  At  Li>l»n.  the 
•kraiaor.  *  »eiy  small  measure?,  440  whereof  make  Ml  Paris 
i,  «n  tb*  Ll.-bon 


iTfrtu  faty  itnrd  & 


.i  him 


QldSyttn 


i   ■!.....■  —i 

.  A  Parcto,  ,     ■     —    i 
A  I'etd.  Royal  — 

A  1/..U4 

A  hi|ini«  Inrjt ....... 

Vn   Vip'U 

A»l-rnt  Jtoyul.. 


>l4Mt"A    English  tut 


9382    ToaiM.     '■   - 

1    l::.-:v'      l!r,  :ii  .!,  Itidies. 
I     lin^lish  Ai-n-;    I 

H 


A  Ua>i«liKili-. j. ...,,..  .  ,'itiom    Bnfritid  col),  fach; 

A  Litroa u,j       WrD*'    <<      •■-.m    '"   '    ' 

A  Oufasr«tt  ...........    . j ■  i ■ ' ■ '         10     LjMuM".'     '    i    '"'-'' 

A  Mtnwt tl  S     BoUaeaoN. 

AM-..- B     Miiini*. 

AiSpptict. ., 9     Minus.';'")   .,i    ■    I 

A  U«A 13     S,|.iitl,. 

AJciiY  Minium— HS'urirr/itia/  iVutiurt.   > 

An.  a  Sqrarr  Do^mitr* IIIMUl        ' 

•ia««Wl>nautU.l'i'J..'..j.i,;; Tiwlinff  ' 


■Mlllirmrtrb  v... 
Cent ime Ire  .... 
licBtNtelre. . . ,. 
Moire.,  j 


.!''',''ii*i|fil  JBifi«iir«i.,  ',.,,,,,'■ 
'Jbg.  taoWt. 


■WW1 
a-U:i7r 
:f*em 


Tl-rsameh-e  . . 
H«!riittbtre... 
<'hllloHirtfe-.'. 
M  jvlometre'. . 
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An|.'tDCba«. 
;';.':  3»Ti 
..■-.■'  3B3M 
..;.''  39WI- 

.':■:■!  "storm- 


A>(*.    ApEaslifh  (nob  =  -06M . Metre*,. ' 


JVmmn  tf&pmriiyi 


tfiliiiuw^.:. 


Eai-CaklN, 

■  -06113 

.......    ,-flM«8 

(JWfM 


DecaUtw... !...■.,.  i 
Henaxojntr*  . . !.;;..-. 
Chiliqlitra  .„,...,,. 

My*wlit». -I....V.  j 


i  .     .,  >  &Kd  Mtnmn.. 

■  PrtJislTCf  fbr  ntc  wtlDa  , . . , .  a9y',  i , 
flirre,  a  Cttyc'Mentf.'... .. '.'„.,. 
TWeiutere .  —  ..■;' ,'...,'..'... 


:Bn(r.'<n«V.F«t. 

;,.,,;;'m&^'  ■ 
.-■:.,  aff1^  ■ 

~4M"  ■ 

'  '■  Tt'ttfll-M  observetl,  (Wat;  in  Oijs-Sjsttmrt  h  od(j  nifitaiuj  fe 
reutemrKr  llie  metre,  nreJ,  litre, and  atare,  all  the  u(hf  rs  havlyg 
OBrlain1  rdaiioM  to  ttiese,  bein((  ecrahl  to  irrem  (aVcrj  10,  ity, 
1000,  be.  times,  or  divided  bj  those  nntnbcrs  ;  and.  (lie^.are 
indtcatba  .in  all  c%*w'bTthe  prtbedmp  riart  of'thc  word,  the 
•enalMMfohitlBttllbefriKHhe  winter  That  ft),  In  each  class  or 
measures.    Thai, 

'  ^ee^'prefiited,  d'e.BpIea  \t\  Cmes;  ie<«,  iOtltiiuei';  ^«io,.IOW 
tiroes1;  (r^.  On  tne  otKcr  l.-.nd.  dm.  c,mi,  milli,  ilcnotes  Use 
Itlth  part,  lOOlii  part,  lOonth  pirf,  &c,  So  tlnu  ^Wia,  is  4*B 
element  of  lo-ig  measures  ;.««.  of  ,superrici:il  meajmfpfi.J'f  e, 
tlnit  i. f  solid  raco^ure  ;  and  fide,  is  the  elf.ment  uf  Lbr  picas ur«s 
of  capacity  ;  also,  grammt  is  Hie  clement  of  nil  weights,  being 
itsell  (he  »ei£hls  Of  a.cnhib  ceiUlmctte  of  distilled  naler — The 
ill-t  U  iho  arjuajV  ilnnmt're.  The  tiffs*  lie  cubit  .il'cimtirt. 
T6f  Una.  the  cubic,  wftre.  The  otfi«  igifjf,  onclfin-miiljotilll 
pari  of  llie  lerrciftial'arc  uiletccptcdhelwccfiihe  coua,|nr  aird 
nnilti  pole,  as  determined  V  Iho  actual  measuremcuto/degTws 
in  illlrtj.-iil  Ijiilmles.  .        ...    '         \  '.  .         ,      .  ,_     . 

"  One  need  only  east  an  eyeoVef iblfi  irjlteni1.of  niaaaBre*,  to 
see  at  once  Ibe  great  advantages  that  it  posscse*  over  the  com- 
plicated systems  of  any  oll;er  cfMiiflrf^  It  not  only  renders  the 
system  incomparably  more  simple  for  all  the  practical  purpose t 
of  life,  but  it  annihilates  at  once  all  those  rules  in, arithmetic, 
classed  under  the  terms  compound  addrrton',  's'ubtracriu'n.  multi- 
plication, and  division  ;  reducing-  tire  whore  of  arithmetic  to 
the  first  simple  rules.  A  child,  iinrrer  'this  ayftemof  weights 
and  measures,  m*r|,leaVri  ereij  trrnig,:hecnsahr  fir  enlerini; 
into  the  eoinmori- Concerns  of  the'  world  In  a  month,  as  well  and 
betlcr  ihjrrfin'ayearuirfer'onriWmrAVat^dsj'iteim.  Ills  per- 
hapn  fco  BHieli  4n  Cxpeet  ftat"  wtf  shalT'-ever  fbrc^o.nnr  preju- 
dices  so  far  ns  to  adopt  rhlssSstem  of  R  Htal'naifon.  Yet  it  must 
hi-  allowed  to  Ik-nr'inftrdte  Impoitanee  to'Trdnce  'till  those  in- 
congruous and  ipcom parable  measures  now  in  usp,  to  one  aim' 
pie  and  mtifbrrif  system,  that  should  V  understood  by  every 
one;  and  We:  should  therefore  be  babpj  to  find  life  subject 
mken  op  by  the'  English  parliament, |k% ;  wejl.  sfortby  onts 
scrfoU*.  nUestlan.'       "... 

Tal>(«  or  ibnProporlton  Of  I^igWeMnrerordlfTer* fit  Natrons 
io  the  .ttaiglnh  Vooti  which,  fur  the  sake  of  e'ompariJon,  la 
svppoant  tobo  di«id*A  Into  1«»  parts. 


Veneliiui > 
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Strashurgh  ...i... ,...'  Ml 

Nuremberg ,...,1000 


TOM 
10GS 
1193 

inn 


I*W!*MW*»Y  ■GH'.HHWWAJM'CXfc  'SOWTOB. 


^';: 


rciicb  league  ri  about      21  Eiifilisb  in'ih>. 


3i  %°-  . . . 
H    Pju«. 

a*  PUi 


Diiio. 
tyilo.  , 


'■■■StaiUaTtt tjf  Mr-ismm.  "VinioOB  attempts  tia*e  been  made 
by  Aft;  rent  matliiioalicioh*  to  tad  *>'per  .  '.  standard  Of 
■Hwasurc^hitbiDinht  bflTOtVtrped  to  alnny  1  and  under  any 
wtaxsiMtbBc*,  Vkpfmihfpka  stand  aid  in  pr*sr>nt  use,  10  be  lost. 
rTbeibKtK  hlfltricayateni  of'tirc'Hre«efc-i*  founded  Dtrrhia.  peia. 
«lp*o;  (hoTBnestriiSaiift -■■frnw  W*  dftmtor  to  Hie  potty  btiny 
.  taken  aS'ltft  shtndMtt-et'iiinlwwrsBleompntS: 
'.' Mf-*»unt,  ht  GMtfti«»yideiM>l»«»j- qutra lily  assumed  mi  ode 
(•V  onityrMwfclch  the>rsil*  *f  the  other h&dogeiieous  or  shuttar 
<p*»0(ittt*-iB  ea'prejWrtf. ■>■■■  '-:•»■■.        n  K.  i     ■.  I  ■  ....-.■: 

"■  Mmu'KBof  H'oirf^r'I'FiVnty.'IsoiBilly  the  cord,  four  teei 
■1Hgti;J  a*' rrMnr  broad*  -and1 ' eight '  lung1;  ihb1  (■  dirlded  into 
-MetMir «ort)»,  called  ibe't^*,  *.nd*ry'.he  French  ofceffrriirl-* 
Hfcrk  Bio-fiJeetntnek  irpt%kt"Hi  W>nB*(fcttti  .  ■  ■     ■ 

nsuribKacel  nhtfuwafrgm-lAad:":   i    b    ■-■■   >r    >*   til  .■    - 

'■»"'«l!iijl»l'A-B/ur fforwi.'Srlbe  htrtld,  Irtish' lie  stadue  contains 

i*i*r4rM*eit.""l'  '.!'■«  'i:,!'     ■"'"■        '"i!'  im*1  "i   . 

"iWEfl'T.'h'HB'  PaeifeitUTifew.  ''Th<  --Memrs :  hav«  *«.  *«Wy 
•rtfcltib*  tfrnuPParitiBlfleS'MB'eat  «»Uh*«taploe#,  »*id>'#ery  'Kttlo 
"salr.'WHeep'if  gwodl  imd'tl^B^oartytlbr  calms',  for*-tW>'flr 
T*lKefeiV*HrS  in  ifiWW*mte*'csJTirW»7  ''TN*  hion'l  UNI  pWepniEd 
■%)i<*a**\-*tcl»m;  aM'lBinVade'ofbefctj'hwrrUMt,  or  catrWrV  DMIi. 
'b«4  khioTiyofHeet.  ■it'ia-nmtunlfhritily-eut'iii  loner  site**;  wolf i 
■>aa!ted,'and'ran>rMl  tbltff'nvtJMyiibuT  Imut*s  in  thepiekle. "  Itl 
fa'lae'nremoVceVrrdrll  tHOselurATntflWbVrs  lrMrflw.ilh:ft*sh 
•IfMlcr;  where  It  rtdnnht!  ■ft*la1Trtjftrt'f  it1  it  nekt  take*,  .-.in.  and 
tasot  0*  '«•!••  l»  lire  w*  »n  *..  -Wliea,  lh>.mll.-*«W  .tr*   ...  I 


hard,  it  is  cut  into  nieces  ilirfea'rnelios'Iowfr,  and  •rt/rbwa  loin1 
'eiliiareti'of  hoH!ii^'olli)«»kl'BuV:I,«.m!'rf.FittoVeviVi[; 
tito-'bcflMl,*)!!1  H  be-'VcryWear  aito   ted  An  fluitlift;  It,1 


itptw  itr  ealildro 


-**<*»  rt'fc'rWmtn-'  takcB"«ut^tMd'«at-'tb  thf.rn.  After  ImCljig 
*DWderew»-eltMs  pTOneWpfc 'alatrds'  W',te6ol,'wW(ivjitrs-ftYe'.pVe- 
*cpnr*d  '(bf  (rtirflnff'itH  rtflho'  ^titW'tiine'-vniiiiiig  nj>on  ir  the! 
«B#ui*  <fWWhich  ■Itwaa'*o»rttorlrticd'i'*r.ll  n's-  soon"  ris-W'lsl 
"tfciroVrfcffly  oftM"  Ilie^Wsefe  art'  ofOsbty'Mopvttd.     PWScrvedl 

ifa  ibla'  Manner,  ft  Wflr' reniaitt  harti'.anfl  kv\>  ganA  fuf  («., 
I'yCArfrWc  liartleat' )sJ«*TwMer«itl  Hie  btitfundvimxt  prilUutlleJ 
"W\M* ft  ffi -hi-*!  jilt  fo  (he -i*M«  h$>  tt«c  Moors,  after  hartuJt  br/en 
'ste<N«4of  frn'U,  vefttMlcd  'ciftrcr Wflk' gartie',  or  ifiC  iulcC'*,! 
'^ltMbD)  ai^l  la  Innnldered  nil 'c^t^ii  lent  dish-.  ■  Vital  is  hi  so  pre-' 

'4er*b<»^y'tle  pyrhllftncoBs  aoW.r  -,SVe  ACH 

r|i  'MEGHAWICAL,  aH  *rpiihet  -applied  lo-whnietpr  fclnfc*  V 
'  Weebaiilrt  :•  Tftw*  we'say,  nteehaiilcri  power.*,  cnuseaV  &'c;  'I  in 

iineehauinSl  plrflosophy  Is  ttief  !ft\rnc  wittr  what  is  olhernise  Called 
''etMHLtPBArH^rfowf^^hi^ei^fnitrrt  phenomt-nii'firnatnrc, 
and  the  opertttiMtN  of  corporeal  things,  on  the  principle*  of 
' moohrfitie*;  vr'ti  tlp*1motI«n;,[tfftrfty:  aTrnnpeTiieHt.  disposition, 
KEttatn«s  or 'BrnnllAMs,  brrrre  ptartir1  rtbiph  eoniiiosirr oatufal 
'fiedlM;   TMUtmrnner  of'TeaibnW  Is  much  tised  in  medicine ; 

'bnd,:i(ecordiiig  to  Dr:  <Joinoy,  ij  the  result  of'a  t  ho  rough 
'  af^uHimanco  irftk  tlic  stru«tnre  of  anltu;  bodies:  for  eou- 
■■"*■■■'   ■■'■   '  -  -'      " "    ■"  ■   '"       -   -    f  the  same  tuai- 

ahd  p)  bate  all 
y  by 

iP'p^Hii'afcdbrdirjif'tfltbeir  figiire,  con- 
texture, and  use,  either  as  wheels,  pullets,  wedges,  levers. 

-Wrews.rtrds,  WriW^'strtftreM^Bitt.  'Fbr'Wlilefa  patrm-ie; con- 
Unties  he,  ifls'frtriuBhtly'fo^nd  firljifal  'to  rtesipn  in  rliagrarns, 
WhatsOi-vtr  of  tfiUV *irrrf Is  tfnder  consideraHorV,  as  is  customary 
in  eeonietrlcal  demonsttaltohs. 

Mecha^W|l,  ier'lrWIhematics.'dcqotei  a  etins^rncHnn  of 
■omeproblcrii/hy  tnc  Hssistanee  oflris^runierils,  as  the  dunli- 
catnre  of  the  cubs  aiiel'rpiiiflratu're  driBe1' circle,  in  contra  din. 

'  tinetirm  to  that'w'hlcb^S  dOne'in'an  'aeenrtte  and  c^omctricnl 

Mccti^iCii.  CWreV;'1»  a,!earTc, 'acriotl  to   pescartcs, 

wWeh  odrinVrt'fea'Weltnca'bjr  any  1il^«Vraic  cqiiniinn;  arlr] 


mtids  ilMiWHiai jjjlMi*J'i  n** m'Hflfl I* iH*»i  or  MtaRttlMl 

cwrte^.1  Lfltinit* "and  'OlKers  n*l>  thi.w  mvcbiniriiMcurtea 
tnt***** wit.  and  rtinifnt-frnin  JtescartcK,  in  B-*iJ.i.tln»;flfeii 
out  nf  J;etirnWry/  LetHkHi  MM  a  new  (Aid  uf  irimsflend carta! 
elrnsHor]*,  wiiere :'tbe!<««*i*vtS'are  *)liwd;  l-ol  lb*T '*•''«* 
€-'*itflmiW'rtmslantly  ■iticsamt"  in  -all  pnim.v  of  Dn-  e»rve,  w 
MeHiraWI  dii.  "'.S'ivTit*swci.N»eK,^L.-r*iT  W  «*■■ "  'il' 
■?l|.itinMntW»!fc»  «/'«  1'i-ohlon.  i.*.1dtlirr«h,-nth«V-lhl«B 
IStMrfciliVreiWnti-d  frinl*.  '>r  when  lim-w  rrscil  lh-tl:c  s^utidi 
nre  rtnumlv  irtily  jreumetrteat'or  hy  orir^ivieiil  eoMMraetloii;-' 
'MMHAXIOS  ttiaUvrawrlrotprniii.  >l  .iiatlwniailCsi-WfcWi 
cfcti»(BBtB  Haotfen  and   intn-hi*  puwew.  Ilirfi1  riwure  riiid'r|*iri(, 

ui'l,   \Uiir  elii-ct   i achlnpn.     AV»  MitiiiMi;     Tlrs'lerni  1S 

eipmtl't  a>idwd  tf>  toeduotitno  «f  «|wi»il.i*i)'iii  uf  r'iniW*,tiw*e 
prpperlv  rntk-d  slJilipn,  mid  ft  tliat  wirnoe  mIik-Ii  trvutrottbt 
jrt^Rtatfoii  And  eOMirhrttirojiti'iu  »r 'motions,  nltiolr  cdnstitaOl 
it}liiimti«,  or  nn'dinnies  M.imlv  so  oallfMi;  Tins  ^dfecMrfi 
rliiidM  by  Newton  inlo  prnottea!  and  rntJartMl "Rti'ciiajtitb.'tlM 
fornt't-r  of'tvliiell  retfrtea'lo  ll.e  liiMbaniLMl  po«HT^'i*r!  the 
lever;  bnfatine,  wheel  aft,1'*xis,  pnlloy,  ited^e,  KcnV.-feelinea 
plane,  and  funieutar  niacliirie  :  and  the  latur.  W  rudoobt  *•»■ 
rftaaies-,  to  (tit?  Ibertrv  or  rfrrvii„n  ;  sbowins  nfcen  ll.«  ■frlltehf  or 
pYi'm-r*  hhj  given,  how  to  ilclPmiine  Hie  i.wlinii  Unit  ^U>*etiidl 
ribiJi  tlieih;  and'  rofrVertery;  when  the'  cictmisianHefif'&f  the 
motion  nfc'-ivM.how  1ft  trnrelht  fnrees  or  o.wxrr-i  IMnilrilibn 
Inet  arise:  Leslie,  in  hiVeourse  of  nat.iiid  |.lfil(,*.pli¥vtee«|. 
pbfiit^tiiei'linnieswiHi  lln.->'  nlbrr  branches  -f.ifl'n  *l#eirn«t 
whiefi  urit'.iM  ihe  general  principles  that  *..ir.nrci  it.p  isvtfnW'W 
lire  Inaterial  world.  The  s.'iem-tf  of  me.-tiiinifs  b'.rsinff  tlteMM 
fr.r  Ir-i  Object  the  cfinMtk-rr.il ion  <-f  ninrliini-s.  il.H*  eWrherrri. 
pVitieiple*  of  action,  rti.d  mi^tb.nls  of  oj'etiiion,  «t niajf  oifffto 
Ihcm  Into  fwr.  .lass.'-  .-those  tlitll  are  ^r'nernl,  *n<1  •aclVha  &re 
partrcrliir :  To  trie  former'  b.-loii*  the  eoti*i- 1 IU  a  to  tW  rt*r**, 
iind  the:  enritie  of  oblige  a,-ti.m,  «hirb.  v.iihi  .-rrWftosetl'iJf 
niimci'-led  i;«rds.  bus  been  tiame.l  the  /W.W„r-  ,..  ../,Fi*et^ro 
tlif'tntirrhel.in-  (he  (ever,  the  wheel  .in,:  :.\!e.  ;li fc  irvtrWrd 
Ijlarie  and  sr-rew,  ihewetlrfe.  iihff' thc'p.illev,  ertiil a, only JaMW 
the  simple' meehanir'aT powers.  :    '■'■■' 

Medlnbies.  aeenrdins  lo   the  ancient  srn*e  of  irW  (***,''«•■■ 
n  only   (lir-   eiietEV   of  eininn,  or m;\-  iel!ri(i't!i#rs 

K'Mte .trenletl'tlie  subject  iil'nieehani.-<  ■.  ,.„.  ..  ..-aliv.'hWVe 
tried,  thai  'i.l!  inScli/ircs  derive  Iheir  eHiencv  trnil.  S'Tew 
„...,ple  fonfr'i  iin«  dhpjMtient  th:v,  mrry  I-  ;; ! v>n> * „  tlre^e»-«»h. 
Mlitcb  are  intdrnosed  f'CtJs-eeii  the  a-r-tit  M:d  Hie  rcsfhtance  l<» 
beoveveme:  and  iri  f'trose -finrpl.'  lurw^  ti.-i-  h^e  pl+*ii'lhe 
niinecf.^eKn:    ^1..-.    1,   .i."..i(  f    >.  .  :       ,:    l,,,,!    mHchrrtft. 

tHIoH.v 


fduera  or 
wlio  !,:lvi 


lfp„n-c(-s,^ini;!t..rl,v.-<-r-.orl,ir.,lil,' 
S  (iftlir  srp^rfil'iireeriaiiimrl'V'ihees 


"MP. mitt'  wmoB  an  ennrr  oomcs  arc  lorni ■■-'.  ami  to  na*c  n 
Vihose'prttperrles  t»riifAi:crinCcrn  a  physician's  regard,  only  I 
Wirtuoor  hsitectrliar  eOhalrtietinn;  it  naturally  leads  a  perso 
tf.'er>nsiHfjr  tlrt 'SrtehP'p^Hsi'ateddrdrh^'tfi'tbeir  figure;  cot 


Tlu-   prartioal   i'.sw  .if  the  scv^nl'nreerVai,      l',V«».W9  * 
doMlile.llr  knoun  l(>  llle  unrier,!-.  !,nt  tt/.i   were  nln.OSt 
Uliicquaftlted  wit!,  (lie  th^i^ir.l!  [-riiicvl-s  (.f  this  ^ele...  _   . 
a  ,-rrv  lal."  ,icri.,d  :  mv!  ii  i.«,  ■  1, :-r ■■  IV-v. ■.  n-i   a   little  sdrprirfng 
11, at   ihe   conslruelir.n    <'.!'  nnvliior's.  er  (t,^  ,t:.l:  unrriife  'dF  n«- 
,1......         .1.    .,i.|    ..,    .     I  ■.,,   ,,.rt..**l    Ml'.  ...Mi    l.nastr*.    and 

carried  by  the  in  to  sueh  perfection.     Vitruvins,  iri  his  lettth 
n-,!i,  cnifrneraies  several   incemous  mnehrt.es.  whi'.-hliad  thtn 
:'cn  in  iisefrom  time  Wlmcmoral.    We  iind,  that  rorraismjctar 
r  employed  most  of  the 'means 
used  for  that  purpose;  such  as 

,  tlie  pullej.  i^e. ;  Imt  With  fhe 

tfiebty  or  true  prltuiples  of  eijuilihriiim  Miry  seerrt  to  hiive 
been  unaeouhiiiied  till  (be  time  of  ArdHmedes.  Vt 'hen,  now- 
Cier.ueeonshhr  (he  vast  I'i-iin tic  under  l:it,iii;s :  of  tlie>Btfnib, 
we  cannot  lirtp  believing  (hat  tbetr  i-c.i.rs  sir,.p!ied  Wei* with 
' '■  '  hiebwr  now  know  nothing;  tnoujrti  »/*'*«  *tr- 


nccn  in  use  irom  ume  unmet 
transporfiric  heavy  bodies,  ti 
WliiclhvValpi'e.senlcomniO 


ubirli,  consists  of  an   iiificalhle  bar  ABC,  (see 

' IrnuiFil  or  hint,   resting  on'a'polot 

■Trtelng'applled  irt'the^elAof 


MsrH.tytrAh  >'om-kk.v. 


rniEii 


• 
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Ike  mi  A.C,  to  raise  a  met?*!  at  the  end  B  of  the  other  arm 
C  &.  Throwing  out  of  view  the  weight  of  the  lever  itself,  and 
•apposing  it  to  be  at  irst  horisootal ;  let  it  shift  into  the  proxi- 
mate position  A'CB'.  The  minute  aros  A  A'  and  BB  thus 
described  may  be  regarded  as  tangents*  and,  consequently, 
while  the  power  P  descends  vertically  through  the  space  A  A7, 
the  weight  W  rises  through  the  space  BB';  wherefore  the 
opposite  momenta  being  equal,  P  x  AA' =  Wx  BB',  and 
P  :  W  ::  BB'  :  AA'  ::  BC;  AC,  or  ihe  power  and  weight 
are  inversely  as  their  distance  from  the  fulcrum.  Levers  are 
usually  distinguished  into  three  kinds,  according  to  the  rela- 
tive position  of  the  power,  the  weight,  and  the  fulcrum*  1» 
Whoa  the  fulcrum  D,  (flg.  I,)  lies  between  the  power  P  and 
the  weight  W.  This  kind  includes  the  crow  and  handspike, 
pincers,  and  scissars.  The  toothed  hammer  is  only  a  bent 
lever  of  this  kind.  Its  invention  was  in  mythology  ascribed  to 
Neptune,  his  trideat  being  only  a  three-pronged  crow.  The 
arm  B  C  is  commonly  longer  than  A  B,  and  consequently  the 
weight  W  exceeds  the  power  P.  The  number  of  times  whjcb 
the  weight  contains  the  power,  is  always  called  the  mechanical 
advtf  Rifle*  or  purehdte. 

In  making  experiments  with  this  machine,  the  shorter  arm 
A  B  must  be  as  much  thicker  than  the  longer  arm  B  C  as  will 
he  sufficient-  to  balance  it  on  the  prop  D.  This  supposed,  let 
P  represent  a  power  whose  weight  or  purchase  ia  equal  to  1 
pound,  and  let  the  weight  of  W  equal  12  pounds,  then,  if  the 
power  be  twelve  times  as  far  from  the  fulcrum  as  the  weight  is, 
they  will  exactly  counterpoise ;  and  a  small  addition  of  pur- 
chase to  the  power  P  will  force  it  down,  and  raise  the  weight 
W ;  and  the  velocity  with  which  the  power  descends  will  be  to 
the  velocity  with  which  the  weight  rises,  as  12  to  1 ;  that  ia^ 
directly  as  their  distances  from  the  fulcrum,  and,  consequently, 
as  the  spaces  through  which  they  move.  Hence,  a  roan,  who, 
by  his  natural  strength,  without  the  help  of  any  machine,  could 
support  a  hundred  weight,  will  by  the  help  of  this  lever  be 
enabled  to  support  twelve  hundred*  If  the  weight  be  less,  or 
the  power  greater,  the  fulcrum  may  be  placed  so  much  farther 
from  the  weight;  and  then  it  can  be  raised  to  a  proportion  ably 
greater  height.  For,  universally,  if  the  intensity  of  the  weight 
multiplied  into  its  distance  from  the  fulcrum,  be  equal  to  the 
intensity  of  the  power  multiplied  into  its  distance  from  the  ful- 
crum, the  power  and  weight  will  exactly  balance  each  other ; 
and  a  little  addition  to  the  power  will  raise  the  weight  Thus, 
in  the  present  instance,  the  weight  W  is  12  pounds,  and  its 
distance  from  the  fulcrum  1  inch ;  and  12  multiplied  by  1  is  12 ; 
the  power  P  is  equal  to  1  pound,  and  its  distance  from  the 
prop  is  12  inches,  which  multiplied  by  I  is  12  a^ain;  and 
therefore  there  is  an  equilibrium  between  them-  So,  if  a  power 
equal  to  2  pounds  be  applied  at  the  distance  of  6  inches  from 
the  fulcrum,  it  will  just  balance  the  weight  W;  for  0  x  2  zz  12, 
as  before;  and  a  power  equal  to  3  pounds  placed  at  4  inches' 
distance,  would  be  the  same ;  for  3  x  4  :=  12 ;  and  so  on  in 
proportion. 

The  statera,  or  Roman  steelyard,  explained  under  the  word 
Balance,  nod  used  for  finding  the  weights  of  different  bodies 
by  one  single  weight  placed  at  different  distances  from  the  ful- 
crum or  centre  of  motion  Dv  (fig.  6.)  is  a  lever  of  this  kind. 
For,  if  a  weight  be  hung  at  A,  the  extremity  of  the  shorter  arm 
DG  is  of  such. a  weight  as  exactly  to  counterpoise  the  longer 
arm  D  X ;  if  this  arm  be  divided  into  any  number  of  equal 
parts,  each  equal  to  O  D,  the  single  weight  P  will  serve  for 
weighing  any  thing  as  heavy  as  itself,  or  as  many  times  heavier 
as  there  are  divisions  in  the  arm  D  X,  or  any  quantity  between 
hs  own  weight  and  that  quantity.  As  for  example :  If  P  zz  1 
pound,  be  placed  at  the  first  division  1  in  the  arm  D  X,  it  will 
balance  1  pound  in  the  scale  at  W ;  if  it  be  removed  to  the 
second  division  at  2,  it  will  balance  2  pounds  in  the  scale  W ; 
rf  to  the)  third,  3  pounds ;  and  so  on  to  the  end  of  the  arm  DX. 
If  each  of  these  integral  divisions  be  subdivided  into  as  many 
equal  parts  as  a  pound  contains  ounces,  and  the  weight  P  be 
placed  at  any  of  these  subdivisions,  so  as  to  counterpoise  what 
» in  the  scale,  the  pounds  and  odd  ounces  therein  will  by  that 
means  be  ascertained. 

2.  When  the  weight  W  lies  between  the  fulcrum  G  and  the 
power  P,  (fig.  2.)    This  kind  includes  the  crow  io  its  more 
general  application,  the  baker's  and  druggist's  knife,  the  com- 
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mon  door,  the  wheel«-baifow,  aut-crackera,  and  oars.  Tn  this, 
as  well  as  the  former,  the  advantage  gained  is  as  the  distance 
of  the  power  to  the  distance  of  the  weight  from  the  fulcrum: 
for  the  respective  velocities  of  the  power  and  weights  are  in 
that  proportion;  and  they  will  balance  each  other  when  the 
intensity  of  the  power,  multiplied  by  its  distance,  is  equal  to 
the  intensity  of  the  weight  multiplied  by  its  distance.  Thus,  if 
AB,  he  a  lever  on  which  the  weight  W  of  6  pounds  hangs  at 
the  distance  ef  I  inch  from  the  prop  G,  and  a  power  P,  equal 
to  the  weight  of  1  ounoe,  hangs  at  the  end  B,  6  inches  from  G, 
by  the  oord  C  D  going  over  the  fixed  pulley  E,  the  power  will 
merely  support  the  weight:  and  a  small  addition  to  the  power 
will  raise  the  weight  I  inch  for  every  6  inches  that  the  power 
descends.  This  lever  shews  the  reason  w  hy  two  men  carrying  a 
burden  upon  a  stick  between  them,  bear  unequal  shares  of  the 
burden  in  the  inverse  proportion  of  their  distances  from  it  For 
the  nearer  either  of  them  in  to  tho  burden,  the  greater  share  he 
bears  of  it:  and  if  he  goes  directly  under  it,  he  bears  the  whole. 
Bo  if  one  man  beat  G,  and  the  other  at  B,  having  a  poie  or 
stick  A  B  resting  on  their  respective  shoulders ;  if  the  burden 
be  five  times  nearer  G  than  A,  the  man  G  will  bear  five  time*  aa 
much  as  B.  If  the  load  G  be  only  placed  upon  the  pole  P  W, 
as  in  fig*  20,  a  vertical  from  the  centre  of  gravity  G,  will  in 
going  up  a  hill  divide  Ihe  space  unequally  at  G,  and  the  lower 
person  must  therefore  suffer  a  greater  strain.  Two  horses  of 
unequal  strength  may  yet  be  yoked  to  draw  equally,  by  a  pro- 
portionate division  of  the  bar.  This  is  partly  effected  in  the 
ordinary  way,  by  attaching  the  perch  to  a  short  projection 
from  the  middle  of  the  bar.  To  range  a  number  of  men  along 
the  anas  of  a  pole,  for  the  purpose  of  transporting  heavy  loads, 
is  very  unskilful,  though  frequently  done  in  this  country.  Those 
who  are  nearest  must  evidently  take  the  greatest  share  of  the 
burden,  while  the  remote  bearers  have  not  the  means  of  exert- 
ing their  strength.  The  method  practised  in  the  Bast  is  much 
preferable,  the  strain  being  successively  subdivided  by  a  sys- 
tem of  levers  crossing  each  other. 

3.  When  the  power  P  is  applied  (fig.  3)  between  the  fulcrum 
£  and  the  weight  W.  To  this  kind  belong  the  sheep-shears. 
It  has  a  mechanical  disadvantage,  but  admits  of  a  proportion- 
ally wider  motion.  The  bones  of  animals  are  therefore  levers 
generally  of  this  sort,  pulled  by  the  moderate  contraction  of 
muscles  inserted  nearer  their  joints  or  centre  of  motion  than 
the  centre  of  gravity  of  the  weight  to  be  raised.  That  there 
may  be  a  balance  in  this  lever,  between  the  power  and  the 
weight,  the  intensity  of  the  power  must  exceed  the  intensity  of 
the  weight  just  as  much  as  the  distance  of  the  weight  from  the 
prop  exceeds  the  distance  of  the  power.  For  example,  1 
pound  plaoed  three  times  as  far  from  the  prop  E  as  the  power  P 
acts  at  F,  by  the  oord  G  going  over  the  fixed  pulley  D,  the 
power  must  be  equal  to  3  lbs.  to  support  the  weight  of  1  lb. 
Upon  the  principle  of  this  lever,  we  see  men  raise  ladders 
against  a  wall,  and  also  the  wheels  of  a  clock  move,  because 
their  moving  power  acts  upon  them  near  tho  centre  of  motion 
by  means  of  a  small  pinion  which  is  the  fulcrum. 

The  Btnt  Lertr,  differs  in  nothiog  from  the  first,  except  in 
being  bent  for  the  sake  of  convenience.  ABC,  fig.  4,  is  a 
lever  of  this  sort,  bent  at  C,  which  is  its  fulcrum  or  centre  of 
motion.  P  is  the  power  acting  upon  the  longer  arm  A  C  at  F, 
by  means  of  the  cord  D  E  going  over  the  pulley  G ;  and  W  is 
a  weight  or  resistance  acting  upon  the  end  B  of  the  shorter 
arm  C  B.  If  the  power  im  to  the  weight  as  C  B  :  C  F,  they  are 
in  equilibrium  ;  for  if  W  =  5  lbs.  acting  at  the  distance  of  I 
foot  from  the  centre  of  motion  C,  and  P  zz  1  lb.  acting  at  F, 
5  feet  from  the  centre  C,  the  power  and  weight  will  just  balance 
each  other. 

The  Vnivertal  Lever,  is  occasionally  used  for  raising  weights, 
but  more  commonly  for  dragging  logs  to  the  saw-pit.  This  is 
effected  by  annexing  to  the  eud  of  the  short  arm  two  claws, 
which  work  alternately  in  the  teeth  of  a  racbet  wheel.  In  fact, 
the  wheel  and  pinion  are  but  an  extension  of  the  lever. 

One  of  the  most  ordinary  and  yet  useful  applications  of  the 
lever,  is  to  weigh  substances,  or  to  compare  their  weights  by 
means  of  a  standard,  as  shewn  in  fig.  6,  where  the  common 
balance,  though  less  expeditious  than  the  steelyard,  as  shewn 
in  fig.  0,  is  vet  capable  of  greater  accuracy.  As  it  has  equal 
arms  C  E,  t>  E,  it  requires  a  series  of  intermediate  weights, 
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which  are  thrown  into  either  scale  A  or  B,  and  the  whole  is 
suspended  on  the  pivot  or  fulcrum  E.  H  is  a  mere  hook  by 
winch  to  suspend  the  machine.  For  philosophical  purposes, 
the  ea*ie-*t  wav  is  to  reckon  always  by  grains.  The  geometri- 
cal pro/re* -tioii  I,  2,4,8,  16,  32,  04,  &c.  form*  the  simplest 
arrangement :  hot  it  will  be  found  more  convenient  to  follow 
the  «>ciaial  dmaion,  and  the  successive  sets  of  I,  2,  3,  and 
4:  io,  'Zh  '.'At.  and  40;  100,  200,  300,  and  400;  1000,  2000, 
r*/Mj.  aad  4**jv,  &c.  would  sate  much  trouble  in  adding  up  the 
weixr.M. 

A  Jr*lt*  Bnlnntt  has  one  arm  somewhat  lonsrer  than  the 
otatr.  But  the  fraud  is  easily  detected,  by  interchanging  the 
pisvc  4  of  O.e  weight,  and  the  substance  to  be  weizhed ;  for  the 
weight  atsuot-d  will  then  be  diminished,  in  the  same  propor- 
tion as  it  was  before  augmented.  It  perhaps  deserves  remark. 
that  the  tro':  weight  is  rather  less  than  half  the  sum  of  those 
opposite  indications.  Suppose  B  D  (fig.  21)  to  represent  the 
true  weight,  and  let  BD  be  to  B  A  in  the  ratio  of  the  arms  of 
tae  fraudulent  balance;  having  completed  the  semicircle,  it  is 
eiides*  tint  A  B  will  indicate  the  weight  of  the  substance  when 
placed  in  the  scale  of  the  longer  arm,  and  B  C  its  weight  when 
mpeMfed  from  the  shorter  arm*  But  B  D  is  less  than  the 
radiai.  or  the  arithmetical  mean  between  AB  and  BC.  Since, 
from  the  property  of  the  semicircle,  B  D  is  a  mean  propor- 
tional or  geometrical  mean  between  AB  and  BC,  the  true 
»tigi:t  of  any  body  might  be  discovered  even  by  means  of  a 
false  balance.  Let  it  be  weighed  first  in  one  scale,  and  then  ' 
in  the  otl»*r ;  and,  the  resalu  being  multiplied  together,  the 
square  root  of  their  product  will  give  the  accurate  value. 
Every  correct  balance  most,  therefore,  have  arms  of  precisely 
equal  lenztbs,  or  have  its  fnlcrum  placed  equally  distant  from 
the  extreme  point*  from  which  the  scales  are  suspended.  But 
the  delicacy  of  the  instrument  depends  on  the  proximity  of  its 
fulcrum  to  the  straight  line  joining  those  two  points.  To  pre- 
serve a  stable  equilibrium,  however,  it  must  occupy  a  position 
somewhat  above  that  line.  The  beam  should  be  strong  and 
light,  it*  preferable  form  consisting  hence  of  two  hollow  cones : 
it  Aiiouid  turn  with  a  fine  knife-edge  upon  a  plate  of  agate, 
polished  crystal,  or  bard  steel ;  and  the  scales  should  likewise 
be  hooked  from  sharp  edges.  The  sensibility  is  further  aug- 
mented, and  the  risk  of  injury  obviated,  by  various  oilier 
contrivances,  some  of  which  we  have  already  noticed  in  treat- 
ing upon  this  useful  domestic  machine. 

The  W'krtl  and  j4 ar/t,  (fig.  7,)  is  reckoned  the  next  mechanical 
power,  ami  it  consists  merely  of  a  wheel  AB  attached  to  a 
small  cylinder  C  J>  moving  about  the  same  centre  ;  the  power 
is  applied  lo  the  circumference  of  the  wheel,  and  the  weight  W  ' 
to  be  raited  has  a  cord  K  lapped  about  the  cylinder.  This  in- 
stffumerit  may  hence  be  regarded  as  a  continued  lever.  The' 
power  is.  therefore,  to  toe  weight,  as  the  radius  of  the  axle  is 
to  that  of  the  wheel ;  or,  if  the  principle  of  virtual  velocities  be  ' 
preferred,  the  power  and  weight  are  inversely  as  the  circum- 
fercucfM  of  the  wheel  and  of  its  axle.  If  the  circumference  of 
the  »h"I  be  #ight  times  that  of  the  axle,  then  a  power  P  =: 
lib.  haii'.'ing  by  the  eord  I,  which  laps  over  the  wheel,  will 
balance  a  weight  Win  8 lbs.  hanging  by  the  rope  K,  which 
goes  round  the  axle.  If  spokes  8,  S,  S,  or  arms,  be  applied  to 
the  wheel,  the  circumference  described  by  these  must  be  con- 
sidered a.s  the  circle  of  action.  In  this  sort  of  machines  it  is 
requisite  to  have  a  ratchet  wheel  on  the  end  of  the  axle  C,  with 
a  caicb  to  fall  into  its  teclh;  which  will  at  any  time  support  the 
weight,  aud  keep  it  from  descending,  if  the  person  who  turns 
the  handle  should,  through  inadvertency  or  carelessness,  quit 
bi»  hold  while  the  weight  is  raising.  Thus,  by  this  means,  the 
dan-rr  is  presented  which  might  otherwise  happen  by  the  run- 
ning down  of  the  weight  when  left  at  liberty. 

As  varieties  of  the  same  instrument,  we  may  name  the  Cap- 
*tan  or  \Yin<lh*tn  and  the  Common  Gin.  In  the  latter,  the  rope 
which  draws  up  the  weight  is  wound  about  a  drum,  with  a  long 
projecting  ami,  which  a  horse  puts  in  motion  by  treading  round 
a  circular  path.  Of  a  similar  nature  is  the  crane,  driven  by 
men  or  cattle,  wnikitig  within  its  circumference;  but  here  the 
purchase  is  only  in  the  ratio  of  the  distance  of  the  point  of  im- 
pulsion from  a  vertical  through  the  centre  of  the  wheel,  to  the 
radius  of  the  u\le.  The  wheel  and  axle  may  turn  also  on  dif- 
ferent centres,  and  have  their  circumference:*  connected  in 


mutual  action,  either  by  means  of  a  belt  or  strap,  or  by  the 
indentation  of  a  system  of  cojjs  or  teeth.  This  arrangement  is 
usually  called  Wheel  and  Pinion,  The  wheel  has  sometimes 
its  axle  of  a  tapered  or  conical  shape,  which  gives  it  a  varying 
purchase.  This  construction  is  adopted  in  the  fusee  of  a 
watch,  and  is  likewise  employed  advantageously  in  raising 
minerals;  by  an  uniform  pull  from  very  deep  pits,  the  rope  at 
its  greatest  lenrrth  being  coiled  abont  the  narrow  end  of  the 
axle,  and  advancing  towards  the  wide  end  as  it  shortens. 

The  Double  Capstan  is  a  very  ingenious  contrivance,  origi- 
nally brought  from  China,  for  augmenting  in  any  degree  tne 
efficacy  of  the  wheel  and  axle,  without  reducing  its  strength. 
It  consists  of  two  conjoined  cylinders  of  nearly  equal  diame- 
ters, turning  abont  the  same  axis,  the  weight  being  supported 
by   the  loop  of  a  very  long  cord,  of  which  one  end   uncoils 

from  the  smaller  cylinder,  while  the 
other  end  laps  constantly  about  the 
larger  cylinder,  as  represented  in 
the  annexed  figure.  The  elevation 
of  the  weight  at  each  revolution  is 
therefore  equal  to  half  the  difference 
between  the  two  circumferences,  and 
the  effect  of  the  arrangement  is  the 
same  as  if  the  cord  sustaining  the 
weight  had  been  wound  about  a  cylin- 
der, which  has  a  circumference  merely 
equal  to  that  quantity.  The  mecha- 
nical advantage  of  the  instrument, 
combined  with  its  pulley,  is  hence  in 
the  ratio  of  the  diameter  of  the  larger 
cylinder  to  half  its  excess  above  that 
of  the  smaller  one.  Nearly  the  same 
effect  is  procured,  by  employing  a 
single  conical  axle;  one  part  of  the 
train  of  cord  unrolling  itself  from  the 
smatler  end.  while  the  other  part  U 
coiled  up  towards  the  larger  end. 
The  Piffley  consists  either  of  one  moveable  pulley,  or  a  sys- 
tem of  pulleys ;  some  in  a  block  or  case  which  is  fixed,  and 
others  "Hi  a  block  which  is  moveable, and  rises  with  the  weight. 
For  though'  a  single  pulley  that  only  turns  on  its  axis,  and 
moves  not  out  of  its  place,  may  serve  to  change  the  direction 
of  the  power,  yet  it  can  give  no  mechanical  advantage  thereto,* 
Init  is  only  as  the  beam  of  a  balance,  who^e  arms  arc  of  equal 
length  and  weight.    Thus  A,  fig.  8,  is  a  single  pulley,  and  if  it 
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'Tti  ttiri  pultey,  fig.  8,  No.  2,  a  power  of  one  (P  1,)  will  sustain 
twrVe  its  weight,  (\V  2,)  the  cord  b  B  being  stretched  with  a 
power  of  1,  and  the  part  from  A  to  P  with  an  equal  power. 

In  a  combination  of  three  moveable  pulleys,  A  BC,  fig.i),  con- 
nected hy  three  distinct  cords,  each  fastened  at  one  end  to  an 
immoveable  block  above,  the  power  of  the  whole  is  discovered 
by4  supposing  two  such  weights,  P  and  W,  suspended  so  as  to 
keep  the  machine  in  equilibrio,  and  then  beginning  with  the 
least  weight  or  power  P,  and  considering  what  force  each  sepa- 
rate pulley  sustains.  Thus  if  P  be  one  pound,  the  cord  which 
sustains  it  acts  at  its  other  end  upou  the  fixed  block  above, 
and  is  consequently  re- acted  upon  by  a  force  equal  to  one 
pound ;  aud  the  pulley  A,  as  in  fig.  8,  is  drawn  with  a  force 
equal  to  two  pounds.  By  tracing  the  second  cord  in  the  same 
manner,  it  w  ill  appear  that  the  pulley  B  is  drawu  with  twice 
the  force  of  A,  or  four  pounds  ;  and  C  is  drawn  with  twice  the 
force  of  B,  or  8  pounds.  So  that  the  purchase  of  this  machine 
is  such,  that  the  weight  W  has  8  times  the  power  of  P. 

The  velocity  of  the  weight  to  that  of  the  power  is  (in  a  simi- 
lar way  of  arguing)  thus :  if  P  desceud  8  inches,  A  will  ascend 
4 ;  B,  2 ;  and  C  or  W,  1  inch,  so  that  the  velocities  are  red* 
procally  as  the  power  and  weight. 

Another  combination  of  pullers,  whereof  two,  A  and  B,  fig. 
10,  run  in  the  fixed  block X;  and  two  others  C  and  I),  in  a 
moveable  block,  which  raise  the  weight  W  ;by  pulling  the  cord 
at  P,  which  'goes  successively  over  the  pulleys  A,  D,  B,  C,  and 
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is  fastened  to  the  fixed  blacks.  The  purchase  of  this  machine 
i*  known  by  considering  that  the  cord  is  usually  stretched 
throughout  by  putting  two  such  weights,  P  and  W,  as  will  eoun* 
terpoise  each  other:  for  P  is  sustained  by  the  single  cord,  and 
W  by  four  folds  of  the  same,  viz.  by  the  parts  o,#,u,A>;  so 
that  if  P  be  oue  pound,  W  will  bo  four  pounds. 

The  velocity  ofthe  power  is  to  that  of  the  weight  as  four  to  one, 
for  if  P  descend  four  incbes,Hhe  parts  of  the  cord  at  k  will  as- 
cend  towards  e  four  inches,  and  ail  the  other  parts  of  the  cord, 
from  the  pulley  C,  will  equally  follow  each  other,  and  C  or  W 
will  ascend  one  inch  towards  s ;  or  the  four  parts  of  the  cord 
0,4,  m.  k9  will  each  be  shortened  one  inch. 

In  like  manner  may  the  purchase  of  any  other  combination 
of  pullc)s  be  determined :  and  it  will  always  happen,  that  the 
moment*  of  the  weight  and  power  will  be  equal,  as  in  other 
mechanical  powers.  That  is,  if  any  power  will  raise  one  pound 
with  a  certain  velocity,  the  same  power  will  raise  two  pounds 
with  half  that  Telocity,  or  one  hundred  ponnds  with  one  hun- 
dredth part  of  that  velocity,  &c  But  as  a  system  of  pulleys 
has  no  great  weight,  and  lies  in  a  small  compass,  it  is  easily 
carried  about;  and  can  be  applied,  in  a  great  many  oases,  for 
raising  weights,  where  other  engines  cannot ;  but  they  have  a 
great  deal  of  friction  on  three  account*:— 1.  Because  the  diame- 
ters of  their  axes  bear  a  very  considerable  proportion  to  their 
own  diameters.  2.  Because  in  working  they  are  apt  to  rub 
against  one  another,  or  against  the  sides  of  the  blocks. 
3.  Because  ofthe  stiffness  of 'the  ropi-s  that  pass  over  and  under 
them. 

The  Inclined  Phne  is  chiefly  employed  to  facilitate  excava- 
tions, aud  to  raise  the  materials  iti  buildings;  and  'the-  advan- 
tage gained  by  it  is  as  great  as  its  length  exceeds  its  perpen- 
dicular height  Let  A  B,  tig.  11,  be  a  plane  parallel  to  the 
horizon,  and  C  D  a  plane  inclined  to  it ;  and  suppose  the  whole 
length  C  I)  to  he  three  times  as  great  as  the  perpendicular 
height  G/P.  In  this  case  the  cylinder  K  will  be  supported 
upon  the  plane  G  T>.  and  kept  from  rolling  down  opon  it,  by  a 
power  equal  to  a  third  part  of  the  weight  of  the  cylinder. 
Therefore,  a  weight  may  be  rolled  up  this  inclined  plane  with  a 
third  part  ofthe  power  which  would  he  sufficient  to  draw  it  up 
by  the  side  of  an  upright  waW.  If  the  plane  was  four  times  as 
long  as  it  is  high,  a  fourth  part  ofthe  power  would  be  sufficient; 
and  so  on  in  proportion.  Suppose  a  man  has  occasion  to  set  a 
weight  upon  an  eminence,  and  the  weight  is  so  great  that  he 
cannot  lift  it  by  his  natural  strength,  he  will  take  a  long  stout 
plank,  or  something  equivalent  thereto,  and  setting  it  sloping, 
will  push  the  weight  before  him  up  the  plank,  to  the  place  de- 
signed to  set  it  in  ;  and  such  plank,  or  other  contrivance  like 
it,  b  an  inclined  plane.  Now  it  is  evident  that  the  shorter  this 
iaelined  plane  is,  the  steeper  is  the  ascent ;  and  the  longer 
the  plane  is,  the  ascent  must  he  the  easier.  It  is  plain 
also,  that  it  is  much  easier  to  push  a  rolling  weight  £  along  a 
level  A  Bv  fig.  12,  up  a  hill  D  C,  fig.  1 1,  that  rises  gently,  than  up 
a  Mir  A  B\  fig.  13,  which  is  very  steep. 

The  force  wherewith  a  rolling  body  descends  upon  an  inclined 
prime f  is  to  the  force  of  its  absolute  gravity,  by  which  it  would 
descend  perpendicularly  in  a  free  space,  as  the  height  ofthe  plane 
is  to  its  length.  For  suppose  the  plane  A  B,  fig.  12,  to  be  paral- 
lel 1o  the  horizon,  the  cylinder  will  keep  at  rest  on  any  part  of 
the  plane  where  it  is  laid.  If  the  plane  be  so  elevated,  that  its 
perpendicular  height  from  D,  fig.  13,  is  equal  to  half  its  length  AB, 
the  cylinder  C  will  roM  down  upon  the  plane  with  a  force  equal 
to  half  its  weight;  for  it  would  require  a,  power  (acting  in  the 
direction  of  A  B)  equal  to  half  its  weight,  to  keep  it  from  rol- 
ling; If  the  plane  DB,  fig.  14,  he  elevated,  so  as  to  be  perpendi- 
cotar  to  the  horizon,  the  cylinder  C  would  deseend  with  its  whole 
ferae  at  gravity,  because  the  plane  contributes  nothing  to  its 
seaport  or  binderance;  and  therefore  it  would  require  a  power 
equal  la  its  whole  weight  to  keep  it  from  descending.  To 
the  inclined  plane  may  he  reduced  all  hatchets,  chisels,  &c. 

Ofthe  Wedge.—  The  fifth  mechanical  power  or  machine  is  the 
wedsje,  which  may  be  considered  as  two  equally  inclined  planes 
DBF  and  C  B  F,  joined  together  at  their  bases  e  E  F  O,  fig.  l.~>; 
then  DC  is  the  whole  thickness  ofthe  wedge  at  its  back  A  B  C 1) 
abet*  the  power  is  applied  ;  E  F  is  the  depth  or  height  of  the 
wedgo;  DFthe  length  of  one  of  its  sides,  equal  to  C  F,  the 
of  tha  other  side;  and  OF  is  its  sharp  edge,  which  n 


entered  in?o  the  wood  intended  io  be  split,  by  the  force  of  a 
hammer  or  mallet  striking  perpendicularly  on  its  baek.  Thus, 
A  B,  fig.  10,  is  a  wedge  driven  into  theoleft  C  K  D  of  the  wood 
FG.  "When  the  wood  does  not- oloave  at  any  distance  before 
the  wedge,  there  will  be  an  equilibrium  between  the  power 
impelling  the  wedge  downward,  and  the  resistance  ofthe  wood 
acting  against  the  two  sides  of  the  wtsdfce;  when  the  power  is  to 
the  resistance  as  half  the  thickness  ofthe  wedge  at  its  back  is  to 
the  length  of  either  of  its  aideoctoeanta  the  resistance  then  acts 
perpendicular  to  the  sides  ofthe  wedges.  But  when  the  resist- 
ance on  each  side  acts  parallel  to-tbe  back  <tbe  power  that  balances 
the  resistances  on  both  side*  will'bo  a*  the  length  ofthe  whole 
back  of  tho  wedge  is  to  double  ils  perpendicular  height.  When 
the  wood  cleaves  at  any 'dbtaflceriiofbrc-tliewcder,  (as  it  gene- 
rally does,)  the  power  impelling  thoi  wedge  will  not  ho  to  the 
resista  neo  ofthe  wood  as  the  length!  of  the  back  ofthe  wedge 
is  to  the  length  of  both  its < sides* «boVas  half  the  length  of  tho 
back  is  to  the  length  ofortber'sUle -of  the  deft,  estimated  from 
the  top  or  aoting  part  of-tho- wedgei  For  if  we  suppose  tho 
wedge  to  be  lengthened  dowirfrrim-lhe  topC  1),  to  the  bottom 
of  the  cleft  at  E,  the  same- proportion  viill  hold  ;  namely,  that  the 
power  will  bo  to  the  resistance  as 'half' the  length  ofthe  bark  of 
the  wedge  is  to  the  length  of  either1  of  its  sides:  or,  which 
amounts  to  the  same  thing,  as  the  whole  length  of  tho  back  is 
to  the  length  of  both  the  sides. 

The  wedge  is  a  mechanical  power  of  singular  efficacy,  and 
the  percussion  by  which  Us. action  is  obtained,  is  precisely  that 
t'oree  which  we  can  with  the  greatest  convenience  almost  inde- 
finitely increase.  By  means  of  the  *edgc,  the  walls  of  houses 
may  be  propped,  rocks  split,  and'  the  heaviest  ships  raised 
up, — operations  to  which  the  lever,  tho  wheel  nnd  axle,  and  the 
pulley,  arc  either  ill  adapted,  or  entirely  incompetent.  To  tho 
wedge  are  referred  tho  axe,  the  spade,  chisels,  needles,  knives, 
punches,  and,  in  short,  all  instruments  which,  beginning  with 
edges  or  points,  grow  gradually  thicker.  A  saw  is  a  number  of 
chisels  fixed  in  a  line;  and  a  knife,  if  its  edge  be  examined 
with  a  microscope,  will  be  fduud  td  be  only  a  line  saw. 

Of  the  Screw. — The  sixth  and  Inst  mechanical  power  which 
we  have  to  notice,  is  the  screw.  The  screw,  strictly  speaking, 
consists  of  two  parts,  which  work  within  each  other.  One  of 
these  parts,  and  which  is  always  meant  when  the  word  screw 
is  used  alone,  is  a  solid  cylinder,  nu  the  circumference  of  which 
is  cut  a  spiral  groove  ;— specifically  called  an  outside  or  convex 
screw.  The  other  part  is  a  hollow  a\  linden  or  at  least,  what- 
ever its  external  form  may  be,  it  contains  n  cylindrical  hole, 
within  which  is  cut  a  spiral  groove*  corresponding  to  that  ofthe 
convex  screw,  which  can  be  turticd  within  it.  and  the  spiral  pro- 
jections of  one  lock  into  the  ripiraJ  |railoM?tof  the  other.  For  the 
sake  of  necessary  oontradistinotfeu,  thj*  Hitter  part  is  railed  an 
inside,  a  conctve,  or  socket  screnV  whori  spoken  of  generally, 
without  reference  to  any  Other  <iee-4ta'n'  Hs  principal  one,  of  an 
indispensable  companion  to  •tho'1  convex  screw;  but  when  it 
consists  of  a  small  piece  of  metal,  as  for  drawing  tight  bolts  of 
anv  description,  it  is  most  cemaionrt  called  n  nut ;  and  w  hen 
it  is  of  considerable  size,  as  for  a  tar-jfe  press  or  tire,  it  is  usu- 
ally called  n  box.  The  thremdof  a  screw  is  its  spiral  projection  ; 
the  pace  or  elep  of  a  screw  is-  the  distanct  l-rlween  the  threads  ; 
and  the  groove  or  gorge  is  the  ho!«ow  between  the  threads. 

To  obtain  an  idea  ofthe  liattrc  ot  the  screw,  and  of  its  affi- 
nity to  the  inclined  plane,  cut  ft  picve  of  paper  in  the  form  of  an 
inclined  plaue,  or  half  wedze,  as  \  BC,  li^.  17,  and  then  wrap 
it  round  a  cylinder,  fig.  lb:  the  edge  of  this  plnne  or  paper 
will  form  a  spiral  round  the  c\  Under,  whiehuil!  cire  the  tlitrad 
ofthe  screw.  A  screw  is  seldom  used  without  tin-  application 
of  a  lever  to  assist  in  turning  it :  it  then  hrvnmcs  a  compound 
.  machine  of  great  force,  either  in  compressing  the  parts  of  bodies 
together,  or  in  raising  great  weights.  As  the  le\rr  or  winch 
must  turn  the  cylinder  once  round  before  th«:  weight  m  resist- 
ance can  be  moved  from  ono  spiial  winding  to  another,  or 
before  the  sercw  working  in  its  box  can  rise  or  sink  the  dis- 
tance between  the  threads,  as  from  a  to  l>,  then-fur  as  much 
as  the  circumference  ofthe  circle  described  by  the  le\er  is 
greater  than  the  pace  of  the  am  en.  or  tlistnncc  between  the 
threads,  so  much  does  tho  force  of  the  screw  exceed  the  mnlito 
force.  For  example,  suppose  the  pace  or  distance  of  the 
( threads  to  be  half  au  inch,  aud  the  length  ofthe  le\cr  12  inches, 
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the  circle  described  bj  the  extremity  of  the  lever  where  the 
power  acts,  will  be  about  76  inches,  or  162  half  inches,  conse- 
quently, 163  times  as  great  as  the  distance  between  two  conti- 
guous threads  ;  therefore  if  the  intensity  of  the  power  at  tbo  end 
of  the  lever  be  equal  to  one  pound,  that  single  pound  will  ba- 
lance 152  pounds  acting;  agninsl  the  screw.  If  as  much  addi- 
tional force  be  exerted  as  is  sufficient  to  overcome  the  friction, 
the  163  pounds  ma*  be  raised  ;  and  the  velocity  of  the  power 
will  be  to  the  Telocity  of  the  weight  as  152  to  1.  Hence  we 
may  clearly  perceive,  that  the  longer  the  lever,  and  tbe  nearer 
the  threads  to  one  another,  so  ranch  the  greater  is  the  force  of 
the  screw.  The  friction  of  tbe  screw  is  very  great,  bnt  we  are 
indebted  to  this  circumstance  for  a  peculiar  advantage  in  the 
use  of  this  machine,  which  will  sustain  a  weight,  or  press  upon 
a  body  against  which  it  is  driven,  after  tbe  power  is  removed 
or  censes  to  act.  To  enumerate  all  the  uses  of  the  screw, 
would  be  impossible.  Among  other  purposes,  it  is  applied  to 
great  advantage  for  measuring  or  subdividing  small  spaces ; 
when  thus  applied  it  Is  called  a  micrometer,  which  may  be  made 
to  indicate  on  an  index  plate,  a  portion  of  a  turn,  advancing 
the  screw  less  than  tbe  fifty-thousandth  part  of  an  inch. 

Tbe  threads  of  screws  are  differently  formed,  according:  to 
the  materials  of  which  they  are  made,  or  the  use  for  which  they 
are  intended.  The  threads  of  wooden  screws  are  generally 
angular,  that  they  may  rest  upon  a  broad  base,  and  thereby 
have  their  strength  increased  to  tbe  utmost.  Small  screws, 
whatever  material  they  are  made  of,  are  generally  angular  also, 
not  only  for  the  same  reason  as  the  wooden  ones,  but  because 
the  angular  thread  is  the  most  easily  made.  The  metal  screws 
which  are  used  for  large  presses,  vices,  Itc.  have  generally  a 
square  thread,  a  form  which  gives  great  steadiness  of  motion. 
A  thread  of  which  the  aides  are  parallel,  and  the  top  and  bot- 
tom a  lit  tie  rounded,  is  perhaps  the  most  perfect  of  all  forms. 
In  the  common  screw,  to  which  the  preceding  observations  are 
exclusively  applicable,  the  threads  are  one  continued  spiral, 
from  one  end  to  the  other ;  but  where  there  are  two  or  more  se- 
nile spirals  running  up  together,  as  in  tbe  worm  of  a  jack,  or 
the  principal  screw  of  a  common  printing  press,  tho  descent  of 
the  screw  in  a  revolution  will  be  proportionately  increased ; 
and  therefore  whatever  be  tbe  number  of  the  spirals,  they 
must,  in  calculating  the  power,  be  measured  and  reckoned  as 
one  thread. 

Tit  EndUtt  Screw. — A  screw  is  sometimes  ent  on  an  axle, 
to  serve  as  a  pinion,  and  by  working  in  the  circumference  of  a 
wheel;  it  is  then  called  an  endUtt tertw,  because  it  may  be 
tnrned  perpetually  without  advancing  or  receding,  that  is,  with, 
out  any  other  motion  than  a  rotatory  one.  The  threads  of  this 
screw  are  of  tbe  square  form,  and  lit  exactly  into  tbe  spaces 
between  the  teeth  of  a  wheel,  which  teeth  are  cut  Obliquely,  to 
answer  the  threads.  When  the  endless  screw  baa  been  turned 
once  round,  the  wheel  has  only  made  a  portion  of  a  turn  equal 
to  the  distance  between  one  of  its  threads ;  that  is,  the  wheel 
has  moved  one  tooth  ;  and  therefore  tbe  number  of  its  teeth  is 
always  the  same  as  the  nnntber  of  the  revolutions  made  by  tbe 
screw  before  it  once  turned  round. 

The  construction  and  mechanical  advantage  gained  by  this 
screw  may  be  best  illustrated  by  a  figure ;  let  the  wheel  C, 
fig.  19,  have  an  endless  screw  a  b  working  in  the  teeth  of  the 
wheel  D,  which  suppose  to  be  48  in  number.  It  is  plain,  that 
for  every  time  the  wheel  C  and  screw  a  b  are  tnrned  round  by 
tbe  winch  A,  the  wheel  D  will  be  moved  one  tooth  by  the  screw, 
and  therefore,  in  48  revolutions  of  the  winch,  the  wheel  D  will 
be  turned  once  round.  Then,  if  the  circumference  of  a  circle, 
described  by  the  handle  of  the  winch  A,  be  equal  to  the  circum- 
ference of  a  groove  *  round  the  wheel  D,  the  velocity  of  the 
handle  will  be  48  limes  as  great  as  the  velocity  of  any  given 
point  in  the  groove.  Consequently,  if  a  line  G  goes  round  tbe 
groove  t,  and  has  a  weight  of  48  pounds  hong  to  it  below  tbe 
pedestal  E  F,  a  power  equal  to  one  pound  at  the  handle  will 
balance  and  support  the  weight.  To  prove  this  by  experiment, 
let  tbe  circumferences  of  the  grooves  of  the  wheels  C  and  D  be 
equal  to  one  another  ;  and  then  if  a  weight  A,  of  one  pound,  be 
suspended  by  a  line  going  round  the  groove  of  the  wheel  C,  it 
will  balance  a  weight  of  48  pounds  hanging  by  tbe  line  G ;  and 


If  a  line  G,  instead  of  going  round  the  groove  e  of  the  wheel 
D,  goes  round  its  axle,  1,  the  power  of  the  machine  will  be  as 
much  increased  as  the  circumference  of  the  groove  •  exceeds 
the  circumference  of  the  axle;  which  supposing  it  to  bo  six 
limes,  then  one  pound  at  H  will  balance  six  limes  48,  or  388 
pounds,  hung  to  the  line  on  tbe  axle ;  and  hence  the  power  or 
advantage  of  this  machine  will  be  as  288  to  1.  That  la  to  say, 
a  man,  who  by  bis  natural  atsjingth  could  lift  an  hundred 
weight,  will  be  able  to  raise  388  by  this  engine.  The  nee  of 
tbe  endless  screw  affords  a  very  ready  means  of  greatly  dimi- 
nishing a  rotatory  motion,  and  accomplishes  at  once  what 
would  otherwise  require  the  intervention  of  two  or  three  wheels; 
and  although  it  operates  slowly  by  a  sliding  motion,  it  has  not 
probably  more,  friction  than  any  of  the  lew  simple  combinations 
which  might  be  employed  to  effect  tbe  same  object.  It  possesses 
the  advantage  loo,  of  moving  a  wheel  with  much  more  steadi- 
ness than  a  pinion,  when  tbe  workmanship  of  both  is  of  equal 
quality.  This  circumstance  is  not  so  much  regarded  by  me- 
chanics ns  perhaps  it  ongbt,  and  therefore  the  endless  serrw  is 
often  not  used  when  it  would  be  advantageous.  The  principal 
restriction  to  the  use  of  this  screw  is,  its  being  so  liable  to  wear 
when  its  motion  is  very  rapid:  a  tepid  motion,  therefore, 
should  not  be  assigned  to  it,  unless  it  be  made  of  hardened 
steel,  when  the  objection  will  be  less  forcible. 

The  coining  engine  consists  of  a  screw  carrying  ponderous 
arms.  Tbe  impulsion  nccnmolated  by  the  swing  produoes  a 
stroke  similar  to  tbe  concentrator  of  force;  but  the  violence  of 
tbe  blow  is  softened,  and  tbe  shock  partly  consumed,  by  Ike 
prolonged  friction  of  the  slanting  grooves  of  the  screw,  by  which 
the.  stamper  advances  to  the  die. 

As  the  endless  sorew,  working  in  the  teeth  of  a  wheel,  has 
its  energy  multiplied  by  their  number,  it  is  evident  Ihet  it  may 
act  at  once  on  two  ratchet  wheels  divided  almost  alike,  the 
difference  in  breadth  between  tbe  parallel  teeth  being  tbe  apeee 
of  exertion.  By  such  a  contrivance,  which  also  reckons  the  revo- 
lt! lio 


striking  manner   the  accumulation  end  transfer  of  impulsion 
among  bodies,  may  be  regard- 


ed as,  next  to  At  wood's  inge- 
nious machine,  en  import- 
ant addition  to  illustrative 
philosophical  amis  i  aim,  slnim 
it  not  only  sheds  a  clear  light 
on  some  abstruse  parts  of  me- 
chanical theory ;  but  may  with 
advantage  be  directed,  in  m 
variety  of  important  oases,  to 
Ibe  practice  of  the  arts.  Tbo 
concentrator  consists  of  a 
ponderous  wheel,  composed 
■  of  a  thin  circle  of  iron,  load- 
ed at  the  circumference  with 
a  broad  swelling  ring  of  lend, 
and  fixed  to  n  strong  steel 
axle.  To  this  axle  is  likewise 
attached  several  abort  cy- 
linders, o  f  d  i  ffereat  diameters, 
the  smallest  formed  of  brans, 
and  dividpd  into  two  pails, 
that  are  capable  of  looking 
together  at  pleasure.  The 
axle,  placed  in  n  hori: 
position,  moves  upon  g 
ons  on  the  top  of  e  h' 
frame  i  and  the 
be  set  in  motion 

winch,  or  by  the  4. 

small  weight  fastened  to  a 
silk  line,  whioh  p 


represents  one  of  tbe  best  mo- 
dels that  has  yet  been  mod, 
the  frame  being  five  feet  in 
height;  the  wheel  has  about  18 pounds  weight,  and  is  17  inches 
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in  diasjseter,  while  the  diameters  of  the  successive  barrel*  are  | 
oalv  6,4  and  9  inches.  The  principal  application  oftbis  engine  i 
i*  to  raise  from  it*  platform  any  great  weight-    If  1  pound,  for  ' 
instance,  io  descending  through  thirty  feet,  gradually  comma-  ■ 
nje»te  its  impression  to  the  wheel,  and,  the  instant  it  reaches 
the  ground,  the  detached  part  of  the  brass  barrel  should  lock, 
•ad  eateb  hold  of  the  loop  of  acord  holding  hal  fa  hand  red  weight, 
a*  66  pounds,  this  nasi  will  be  almost  immediately  lifted  up 
near  6  laches,  and  there  impended.       But  what  is    remark- 
able, astd  appears  at  Brat  light  paradoxical,  the   effect  is  pre 
•aaely  the  same  about  whatever  barrel  the  line  be  wound.    The 
result  Is  quite  altered,  when  different  descending  weights  are 
a  ted,  the  elevation  produced  being  always  proportional  to  them. 
Thus,  the  descent  of  3  and  4  pounds  through  30  feet,  will  raise 
30  pounds  to  nearly  1  and  3  feet 

It  is  not  dlBoolt  to  explain  generally  these  effects.  Let  the 
descending  power  be  very  small  in  comparison  with  the  weight 
of  the  ponderous  wheel,  and  suppose  Its  action  at  first  to  be 
exerted  at  the  rim.  This  rim,  in  which  is  condensed  the  entire 
mass,  will  now  describe  a  space  equal  to  the  measure  of  de- 
scent, and  the  whole  power  may  be  considered  as  inciting  its 
revolution.  Consequently  tbe  square  of  the  velocity  acquired 
by  the  wheel  most  be  proportional  io  the  descending  power 
multiplied  into  the  space  through  which  it  falls.  When  1  lie 
accete  rat  log  force  acts  npon  a  barrel  smaller  than  the  wheel,  the 
energy  eaerted  at  the  rim  is  proportionally  di  minis  bed,  but  the 
space  described  by  it  is  augmented  in  the  same  ratio,  and 
therefore  the  square  of  the  velocity  resulting  from  those 
combined  causes  will  continue  unaltered.  The  square  of  the 
velocity,  or  measure  of  impulsion,  is  extinguished  by  the  efforts 
expended  in  raising  the  weight ;  wherefore  the  power  multi- 
plied Into  the  quantity  of  descent  is  —  the  weight  x  into  its 
corresponding  ascent.  Hence  the  power  and  the  weight  ara 
inversely  proportional   to   the  spaces   which  they   severally 


Leslie,  who  has  very  fully  examined  this  matter,  gives  a 
very  rigid  formula  In  exemplification  of  this  principle,  from 
which  he  shews  that  the  fall  of  21ba.  through  30  feet  would  lift 
600  lbs.  over  1  inch  and  a  third  part ;  and  it  the  force  be  accu- 
mulated, the  concentrator  will  prove  sufficient  to  start  the 
greatest  load,  or  overcome  the  most  powerful  obstacle.  In- 
stead of  raising  great  weights,  the  concentrator  might  be 
adapted  to  tear  asunder  thick  wires  or  metallic  rods.  The 
power  exerted  will  then  be  invcrssly  as  the  spaces  through 
wUeti  those  rods  Stretch,  before  they  suffer  fracture.  The 
effects  will  consequently  be  augmented,  by  shortening  the 
lengths  of  the  rods.  To  the  bottom  of  the  engine,  screw  a 
strong  bar  above  4  feet  in  height,  and  to  this  fasten  rods  from 
A  inches  to  a  foot  long.  If  the  limit  of  extension,  which  pre- 
cedes the  final  disruption,  were  only  half  an  inch,  the  power 
exerted,  though  produced  by  the  descent  of  a  single  pound, 
wenhl  amount  to  about  13001b.  A  rigid  and, unyielding  body 
la  hence  the  most  easily  torn  or  broken.  But  the  impetus 
tecum  slated  by  the  concentrator  may  be  wholly  consumed.  In 
merely  stretching  a  very  clastic  substance  of  sufficient  length. 
If  m  fight  contorted  spring,  for  instance,  be  opposed  to  the 
rotation  of  die  mass.  It  will,  by  its  large  though  languid  exten- 
sion, gradually  destroy  the  motive  energy.  A  thick  woollen 
i,  loosely  plaited,  and  tied  to  a  ring  at  tbe  bottom  of  the 
nine,  will  produce  a  similar  effect,  A  slender  hempen 
thing,  which  baa  little  of  a  stretching  quality,  may  atill  serve 
the  asjno  purpose,  if  it  be  taken  of  an  adequate  length.  It  is 
aafy  required  that  half  the  final  strain  multiplied  into  the  cor. 
hnrponaing  extension  should  be  equal  to  the  product  of  tbe 
biting  weight  by  its  quantity  of  descent.  A  tension  of  GO  lb., 
eating  through  a  height  of  one  foot,  would  be  sufficient  to  muffle 
sad  extinguish  tbe  momentum  of  rotstion  generated  by  the 
descent  of  one  pound  through  30  feet.  To  produce  this  effect, 
therefore,  ft  is  only  wanted  to  select  such  a  length  of  cord  as 
ain  extend  sne  fool,  by  the  application  of  a  strain  of  120  lbs. 
4  amore  slender  substance,  if  proportionally  more  stretching, 
would  hare  the  same  effect.  In  either  case,  a  weight  exceed  - 
lag  tie  absolute  tension,  and  nttnehed  to  the  end  uf  tho  siring, 
would  not.  during  the  moderated  consumption  of  the  shock,  be 
lurrtd  in- the  slightest  degree  trntii  its  place.  The  strength  or 
■  cord  depends  on  its  thickness,  but  the  power  to  resist  Impul- 


sion is  determined  by  its  elasticity  and  its  length.  This  prin- 
ciple, which  bas  been  much  overlooked,  enters  largely  into  the 
consideration  of  practical  mechanics.  Hence  the  practice  of 
stemming  a  ship's  way  Into  a  harbour  by  the  friction  of  a  long 
rope,  the  momentum  being  thus  gradually  spent.  A  short  rope, 
firmly  fastened  to  the  pier  head,  so  far  from  slaying  the  vessel, 
would  instantly  snap.  For  the  same  reason,  a  ship  riding  at 
anchor  is  obliged  to  lengthen  ber  cables.  When  these  are 
composed  of  chains,  the  tension  resulting  from  a  diminution  of 
curvature  is  precisely  the  same  as  if  a  contractile  force  bad 
been  exerted.  It  is  perhaps  a  general  error  in  civil  architec- 
ture to  aim  at  mere  solidity.  Lightness  and  elasticity  com- 
bined will  often  resist  the  shocks  of  ages,  while  stiff  and  pon- 
derous materials  are  crumbled  into  ruins. 

If  the  barrels  be  of  2  and  3  inches  radii,  then  will  the  time  of 
generating  the  impulsion  be  compounded  of  the  inverse  ratio 
of  Ibe  radius  of  the  barrel,  and  the  inverse  aobduplicato  ratio 
of  the  falling  body,  with  the  direct  subduplicate  ratio  of  the 
■pace  of  descent;  while  the  time  of  expanding  this  impulsion 
is  Inversely  as  the  weight  to  be  raised,  and  directly  in  the  sub- 
duplicate  ratio  of  the  falling  body  and  of  its  descent.    Thus 

""  pound  having  a  line  curled  about  the  smallest  barrel,  w"* 


descend  through  30  feet  in  )  J  (IB.30)  • 


>r  4(11' ;   con- 


nected with  the  middle  barrel  it  would  descend  in  231" ;  h 
applied  to  (ho  largest  barrel  it  would  only  require  161  .  The 
succeeding  act  of  lifting  112  lbs.  will  occupy  five-sixths  of  a 
second.  Also,  the  impulsion  which  required  401*  l°  accumu- 
late, exerts  in  ascension  a  strain  of  1600 lbs.,  which  is  suffi- 
cient to  tear  a  rod  of  metal  asnnder  in  less  than  tho  thirtieth 
part  of  a  second;  for  the  greater  the  weight  to  be  raised, 
the  more  rapid  is  the  act  of  ascension ;  and  it  is  the  same 
thing,  whether  an  obstacle  be  overcame,  or  a  disruption  effected. 
Tbe  slowness  wilb  which  this  Impulsive  energy  collects,  is  re- 
markably contrasted  with  the  rapidity  of  its  subsequent  dis- 
charge. Tbe  greatest  effects  may  be  concentrated  within  such 
a  portion  of  time  as  eludes  the  observation  of  the  senses,  and 
appears  really  instantaneous. 

The  Concentrator  of  force  thus  finely  elncfdates  the  acquisi- 
tion and  the  transfer  of  impulsive  energy.  The  same  accumu- 
lated momentum  produces  diversified  effects,  according  to  the 
way  in  which  it  it  disposed.  It  will  raise  a  ponderous  mass, 
tear  asunder  a  solid  body,  or  will  expend  all  It*  action  in 
merely  stretching  a  substance  of  a  very  distensible  quality. 
These  different  purposes  are  attained  in  the  operations  of  the 
mechanical  arts ;  bat  sound  theory  is  yet  required  to  guide  and 
improve  the  practice.  This  engine,  constructed  on  a  large 
scale,  might  hence,  with  obvious  advantage,  be  adopted  as  a 
most  powerful  auxiliary  in  various  operations  of  art.  Many 
situations  occur  which  require  an  immense  effort  to  be  made 
on  a  suddeo,  and  within  a  very  limited  space.  This  can  be 
accomplished  only  by  storing  np,  as  it  were,  a  niagaainc  ol 
force,  which  may  be  opened  and  discharged  at  some  precise 
moment.  Uvea  moderate  animal  exertion,  if  applied  during 
any  considerable  time,  will  communicate  to  the  concentrator 
an  impulsion  sufficient  to  burst  the  firmest  obstacles,  and  to 
lift,  through  a  short  space,  the  most  enormous  loads. 

This  engine  involves  likewise  the  theory  of  the  Fig  which  is 
annexed  to  various  machines,  not  to  augment  their  power,  bat 
merely  to  equalise  (heir  motion.  The  variable  inciting  forces 
are  thus,  by  the  intervention  of  a  heavy  wheel,  blended  together 
in  creating  one  great  momentum,  which  afterwards  main- 
tains a  nearly  uniform  action.  The  use  of  the  fly  in  mechanics 
hence  resembles  a  reservoir,  which  collects  the  intermitting 
currents,  and  dispenses  its  water  in  a  regular  stream. 

Though  it  is  evident,  from  the  foregoing  principles,  that  any 
one  of  the  mechanical  powers  is  capable  of  overcoming  the 
greatest  possible  resistance,  in  theory  ;  yet,  in  practice,  if  used 
singly  for  producing  very  great  effects,  they  would  frequently 
be  so  unwieldy  nnd  unmanageable,  as  to  render  it  impossible 
(o  apply  them.  For  Ibis  reason,  it  is  generally  found  more 
advantageons  to  combine  them  together ;  by  which  means  the 
power  is  more  easily  applied,  and  many  other  advantages  are 
obtained.  Of  the  various  machines  which  have  been  contrived 
(o  illustrate  the  simple  mechanical  powers,  or  to  illustrate  their 
effects,  we  select  the  following  : — 
•  A 
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'i  -.Stadin-  MFisimi':  VntionS  attempts  have  been  made 
by  efferent  nhthttMJtiofcUii  to  CM  n-perpetnal  -standard  of 
nwaBtwc,  [which  might  qtfTOforiied  to  ninny tinie  and  under  any 
lOrrcwrMttinee,  sh^M6ihtfthN'i4wM!ard.jn  pvoitrita.iq.io  beloat. 
rTbeaboTt  metrk  syatcinoftitoPrcMh  is  founded  mrrtis  acin- 
>c\jta;-tirvtBnmtti»t*r*,-  frotu'  the '■*»[»  a  tor  to  tbfc  pat*,  being 
WAso  oS'the  Btardarrt'of'unt'wirsnl  tmnporfwin. 
'■■  iit*nvat,  m  Geometry  I  denotes  **y  quantity  nsnamed  ai  ode 
W  unity  ,'ttvwMch  the  rath) Af  iha  other homogeneous  or  shuitar 
ntawntititfe  in  expressed.  ■  ■■  ■-;■>.■..  ■■  <•■■  ■,i-,..-..i 
>■-■  MEn*if*Rof  tr»«rf^ti<''Fi('Ml7,l<a  its*ailytti««o*(l,  four-  feet 
.MJti!1  atf'tiAmy  broad.'-nnrVebjfhtlong ;  thta  is  riHldfed-  into 
two <>j**r  edrds,  cnlied'  lhem«f*f  4rt**/ythB  French  ttfcBiorin,*i 
Abht  (tlR'pJews- ghrtk  «prl(im''iaW>oh*l)»tni-t!oi,ruWjfas  being 
ninn'jWseft'  half  a  uHfgow- !•*(?.  ::  ■•■■>'  ''  ■!'.■»  ;  si'  --  - 
'■f'MiiAdrA'S/ur/foiw.'iiiih*  hand,  Whieh'Uy  stntMefAavtaias 

tfc*P*IK*eK.'-  I  .-.li   iij  i.  »-i!i:s      .   I  ■,..■•■   Ull  I  mi-' 

"iWEftT.'^WH'  I*n*«fint»,nf>N'.  'Tha  ■M«ora ;  have-  'mU'WWy 
4ltetMl>«>m4||»V«n>rlbgifteB,Mn'Aat *  it  ton  rapine*,  ataft'fery'K'ltic 

"•fllf^WMctp+f  ft»odl  and "iliritjj-rfitdlmv'ftireatte^,-  (DKlWflr 
Vtfiiefc'VHtrrf  it  fhWiirtrfeW'clAmi?*.'  -'Ttk  meat  thus  pKepmttd 

•lg-'BBr,lt*1  efVfctffr-',  ftrtd'l*!rrflct* Of  hnefj'tirarlloo-,  Cr  c*irf*rV  lifts  h, 
'Iwri  tht«ll)"*f  hef*  It  irflrstnnlfonldy  Buttons;  slfce*,  well 
Jaalt«dJ'BtM-«nfl<Mbd  to  'Ito-fwtiMy-fbw  lntuttf  fti  theoploWr.  ■  It 
trthdn  rcmafcd '  front  thoac  tub* '^nl6"«thera'nlM'-with  'frerih 
•'water,'  wbete  it  rtmlnHls  fom'Tijrtrt'j  It1  fa  nafct  tnHmvoui1,  -and 
■toot;  oa  eftrds  In-  ihfr'-viUir  tafh-yi"W]i«R  Htnrnljirhly ;rtry  and 
bard,  it  is  cut  into  piecca  tbrfeo1  fraehea'  Umg,-«rul  -Unpawn 'inin' a 
-ipiM  at  BHtildrotiof  hoHiutf'oiljArRl'  Kufel  'iUffleJeVit  ■toJe'eveV  it ; 
<tlhn>'iti1a<ibctlMl,-illl:  H  W^rr<elrfr  aiffi 'rW  i»n 'riufthtL- It, 
■**CW  IVis'- again-  taxetveutr  frttW  ',-tet-tb  UrsSf/.'!  ARM  tinting 
*ut>d*rgwle'lhls  preneMi'fc  'stawts  toi-feJiu!,  'wtiHe'jrtnifirc  p're- 
i^artd-'flif-Mffrhj^'iffc  at' the1  shift*'liiB«i:pnnHn{t  upatitt'  the 
iiUMiM  *« wiiltli-li  was' fcrfltm- or  ftfrcrt-f  *«*'»!*■  mair  Bi'H'U 
■  ttArotogWy  MM,<  llie''vWs#6f  art-  ele.sW.'a'tOftjed.  Preserved 
>fa  ih\§  avatiner,  ¥t  trtIT  Vomfltil  tint  Ul  "ami  kwp1  f(ood  -fliffftu 
■'War*>Mic'llBfdest'ts'«MtaM(!t«d1lie  httf  WMTrtRiM  pdlntabTi'. 
■- <P}MH' it  I ii 4i rmi clt t  (oth*  ww  fc*1  Hit  Moor*,  arter  hartiijt  been 
i  stetlafl  *c  fKvd,  sftBdOllcd  !ci(tn:r'Wi)ft'garKc;  or  tlt^ lufce"bE 
Tl*WOni  avH  f«  Lnnnlder* J  «o '^client  dish.  •  Vi(«t  h  falao  pi<c- 

-*trtW.B3:«a  pyrnlliTicoa*  aoM:  -.Vrt  Actn.  ■  '   ' " 

'*>  MRdHATflCAL,  nn  D^piiht-t  applied  to  whale tvr 'pelaffertn 
'  WMhanM :'  Thw*  we-»ay,  meehairicat  powen*.  cbiiscs,  &'c-"  'liw 
itiiechauiwll  pltBosi»|)hv1i  the  iAttie  wirti'irlmt  isoihtmi'sre  tsllci 
'"#drj«j.niMi-p»ffni>4p^,-*hfW[,p jj»Mhis  the  phennhiensi  of  ira tore, 
and  the  opeftttiona  of  cotrwrrenl  things,  on  the  principle*  of 
^inB«ti((nie*fli>-tli*rrtbikm,'itiiBvity;  aTtnnRettiBnt.  disposition, 
KKfeah>«ai  or  iriiallBfSs;  of ■  tfce  pmitrwbiph  comnose  natiUai 
^'totticsj  Thfe:WBime-r  of  reasoning  is  milcb'Used  id  medjcine ; 
%M,  aeconfliJf  t»  Or.  Qtunoy,  is  the  result  of" a  thorough 
"ac^ualftiancd  iritk  the  stnietnra  of  animal  bodies:  for  md- 
'  amalDfchit  animalhodt  as  a.eomposltion  out  of  tlif  same  ruat- 
,1jBr'  (rom1  *Hii<*  BH'otWf  T.odh'cS  are  ftrntpd;  and  w  ba-rc  all 
'  those  JirrtnerWea  Wiiefi1  eon«rn  a  pfiyitlciari's  rejard,  bnly'by 
'Wirtna-uf  Kspecofiar^  eohstruclinn  ;  it  Bntnrallj  lends  a  person 
«-e«*9aWrtW'siM*rfe*lp»Hs;-ate^^  fipirc;  con- 

tcxlnre,  and  use,  either  as  wheels,  pulleys,  wedge's,  leVcts, 
't*retrt.irbM»;e»hW!<<tHI»fti,'9ie.  "FofiAiirb  porpoie,' con- 
■tfnu'es  lic,tf1s'freU|uehn>'lbatad  helpful  (o  dt-tfgft  in  diagrams, 
'wbatsoever'ofthKt'lCirKf  [stfntlerconsidcntlSOiV.'as  is  ctistoto'arj 
in  cenmelfi^l  drntdnsr/allohs.  * 

Meciiaxic.vl,  'fri'HmthaniattcS^ileqote.'t  a  fbortmelion'  or 
some  probletti'  Hy  the- assistance  oF  instruments,  as  the  duplU 
catore  of  thb  ciiboHHdniixflrBlure  df'toe'  circle,  in  contrama. 
'tlnction  to  tnar'-wHe^s  done  5n  'an  accurate  and  geometrical 
mariner,  ■'  ' '   "'  ■'  ''"' 

Mrcttt^iCiL  CWW*;  »  a'ctrirc,  aoc^rrUn'tr  to  Pescarics. 
wUefa  aHmfrtlkmua-hy  atiy-ar^Wraic  ei,W«Wn;  ah'fl  so 


m&bfa ■■■ieftirtr&IWmirlnBtir*'  frtm1  ■  tilROinrta-  or  (tebnctriatf 
jrtaw^ «Wi» *■  ? t;*-! hnS tff ■  mul  otHers  im!I  iTreae  tneehanicol '  curto* 
tw.iHK .-affturxf.  alitl  <!i«i»-nl  from  IH'si-*»Mea, 1» Oil olu dint;  thMa 
ool'ofVhnvmy.'  Ldhnfizfoiind  a  i^w  lofml  df  tvameendeMal 
e*i*a«rtnsr,'.  where' ■,i1mw«-«wvi's  uti-  dwnoodi 'bat  ahtydttndt 
■MlnVa^bMlaMUI  ftle'Wai.ie'  in  -airpoiftts-oP  th«  cvfve,  tt 
af«.-bf aiw  owes  di>.     'S,-r  Tiunhci  vrir^JL.  "  ■     "    : 't  ■.  ■•   ■  ■:: 

WtAiiltiVMhiMi/*  J»i-dW*w.  ljH'BiUfapitfj««:  tha^thEtig 
is  do*-  t.iy ■  rt'pcna-i.)  triiil*.  or  wberr  lines*' uied  Ih-tlie  sfilutiOli 
are  r>i\i  HM]  imlv  HoAibMII  or  by  •rftanted'VOHanttllorj." 

\t  !■:«'■! l  iNirs,  thru  in-such  "i  ,  i n^lcst/ itiau»n»tics( w»h* 
mnisiiti'ts  mnHoir  nod  mniin-  (l.i.oeW,  IhefV  rtatun>  HHd'lawil, 
Wtirtlirif  cB'ert'  tn-nrtc'liin#s.  sw  -Mithnnv  TUtr  i«#m  * 
e'l'iHrti  a;>'[4i*d  wihiMh<.*tiine  of  i.-tl*ililii*iiji  of'pohvji'*,  uwrft 
propctlv  •'Hlli't!  *1iri!e»,  and  l«  thai  *uieirfloi»hicii.'1i«atro#lb» 
rVr)»ihr/.<'n  an»*  «x*>it.«j|.K4n  <n  -rf  minpifti.  nM«it  MinMiiaiat 
rjUiinnitr!*!  or  mt'clthftlM  sliintlv  so  oalllNlA1  Tlris1  srteftCO  d 
rlhided  1-v  Newton  itilo  prantieiU  anil  iallonftV  hfeoba(iids,'tb« 
fnrrocr  nf  which  relates  l.i  the*  iiiefhftBloni'powtrra;' rfa;  the 
n>vev;'bwinni-c.  wheel  sr-.lBxK,  pii]l«y,'« edge, 'neretr.-tnrtined 
plane,  and  funicular  mncliiiin  :  and  tlie  lattet;  01-  Tnlionbl  !*♦■ 
riinuieis,  to  the  theory  of  nrmi-.r. ;  slmwiOBTHten  thB-forcea'  or 
pflw-rt.*  riH..  given  ho«-  io  rfcli'rfttiit*  the  iWotlllli  1l,Bl  u1M'»c*iirlt 
MWf  w  tomH«Mll«Hil  the'eirCiimktft*eM!lof  thfc 
tA'lritW'tr 


Riven,  how  n>  unrt  the  fiiree»»rp»«veN*lVonilfhicli 
int-T'aHse-.  T.eslio,  in  lii^  cmffse  of  «Ht«rftr(>l'llr>.**pby ,:»fte««. 
piifsilf.x  niei'lMnicSwtlh  lhos.>  oiLsr t.ramjheS'flfaaiiirArfttpnet 
wliii-h -uofriM  the  (,'eMfral  pl'irieiplen  ttiateonifcct  lire  <eie~iiU  W 
(Ire  fnul-erisl  wortrf.  The  s.'tciic.'  of  iarecAatiife'S'  lia^lnjf  tlreBee 
for  In  ol-ieel  1 1 1 1-  e'nivid--r:,l  inn  ..f  itaWhiftlrt.'  their  eleftients. 
ptiticfples'tif  ariioii.  and  nn-linds  ,..f  opetsftiof*.  ■we'h.ay  dirMe 
th^rfi  Into  two  elass^  -th^He  tl,»l  a,e  gfricfhl.  <Bft«  soebHia  brC 
il;irlir--ilkr:  To  the  fi.nn.-r  lj.-1-.tij;  tHe  C<W»eritiMof  of  Arte, 
fhiirl,,  ■■ttlifiiYbOfffoseH'ttf 

Hd  iW  /itrfiea^rtf  rWAti'f  t-^-to 

life  wheil'nrHraiitb;  tli*  'tw-kmid 

■      e'bnllt-Y',  ■eonimenryjallfcy 


ahd   Hie  rn-ine  of  ohlh[nr    ;u':-.:.   -hilrll,  «h>n  XiWftosisfcl'of 

,-..;,,i,T(,d   ...Md-,  lr,s   Ix-.n  ii- d   ,b>/«rfie*r-    ■'    ■■■ 


i%vd 


rWnt  ti 

Cr,S    of  r- 


■  nt  sense  of  Iff*  WoriT,'>«B- 
flf nV«e.htitos.!    "Utr'aiitlfirrs 


rtflifeshbieti  ilftn'e'cteHie*  sv^ietiratftalU-.fcitVc 

■nil   nini-liii.es  ViVfM 


Mhi'tli  acK  I'WcrpoS'rd'be'lttf, 
btvueronmei  aorl'^rVbo^  » 

The  praetiiaA   6seb  (^lilVaV 

■Ml^naTqfed  «!(()  ttie'theifrVe 
aiery  late  ticrioil;  and  It  is. 
that  the  cousuuriiori   of  i.,a. 

'ciraViiW.Tilibura'  IraA*  "br/eri'j 


Jlics  deme  their  VHii'dev-'frrtiii"  W-U-w 

iU'ilistiOjlli-ns  th*t  itwy  hf -Iv^'ifo  lire  i™t*r. 
"  ""rWrVen'  the  .iRetit'  stiil  tFtr-resihiatftc'lii 
irtw'  Ihe'v'hHVe  cited  (he 
i>*rr*.  orMfnitle  rnneMhes, 
•rhniiicnl  iiiiwe'rs  «;cre  itfa- 
f  tltiT  irtte  almost \thoUv 
lnciplej»*flhii>c!cDeefill 


I  dr  the 


theory 


till   tile   < 


inch  iifSus'trr,'  and 
;ion.  Vitruvius,  rff  hli"  tenth 
jus  machlneS,  wbfCh'ba'd  then 
I.  We  find,  that  far  raising  tor 
tnployed  most  of  the1  means 
sect  for  that  purpdse,  sdeh  a* 
he  pulley,  &e. ;  but  with  Ac 
jilihrinm  they  seem  to  have 
of  ArcBImedes.  '  Wlieo,  how- 
j  under  tirkings  of  the  ancieuLs, 
eir  reniiTs  snpnlledlNria'lrilb 
i>w  lotlitnp;  tnouglt'are'ftirsnr- 
9  iridpir^  huinnii  libtrur  and 
ga  the  time'or  Arcbfra^dea  till 
ry  or  mecltarrica1  rctdsfncStas 
HeWnns  a  Flemnig7waIHeo, 
Widlis.Wren,  K#*roia,  I>lb- 
IHlahtre,  Lagrange,  AW o fid, 
t«u. y,  Ifouhrx.  &c.  hate,  in  aiH>ec»- 
,..-.,,  since  the  11,-iiod  to  wliich  «f  li.ive  alluded, eiplalhed  *nd 
gpiffled  (he  principles  oTthis  cMWnStg  sdienco  in  a  troodetral 
liianner.  ,  ,.  ■       ., 

Tin  f.rirr,  whii-li  consists  of  an   inflexible  bar  ABC,  (sea 
'itel  lis.  2U,1  i  iihrr  sIr:.Lht  or  bent,  resting  on  a  point 
'    h.  iag  applied  ntW  end  A  of 


er.wcconsidVr'the* 

(  canridt,  hclpljclicTinS"tiia 

iot  engines  ol  which  «e  now 


t'/ony. 


,  Ouehtred,  Kdi 


thoPltite,  iia.vtt.) 


xrEr.HAyir.4L  vhwehx. 


FPltSIl 
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stain  raises,  together  with  his  own  weight,  100  cbiliogrammes  to 
one  culliomctre ;  —  that  a  man  weighing  160  pounds  French, 
can  ascend  by  stairs  three  feet  French  in  a  second,  for  the 
space  of  15  or  30  seconds ;— that  a  man  cultivating  the  ground 
performs  g  as  much  labour  as  a  man  ascending  stairs,  and  that 
his  quantity  of  action  is  equal  to  328  pounds  avoirdupois  raised 
through  the  space  of  3282  feet :— that  a  man  with  a  winch  does 
|  as  much  as  by  ascending  stairs, — and  that  in  a  pile  engine,  a 
man  by  means  of  a  rope  drawn  horizontally,  raised  for  the  space 
of  five  hours  66±  pounds  Frenoh  through  one  foot  French  in  a 
second.  When  men  walk  on  a  horizontal  road,  Coulomb  found 
that  the  quantity  of  action  was  a  maximum  when  they  were 
loaded,  aud  that  this  maximum  quantity  of  action  is  to  that 
which  is  exerted  by  a  man  loaded  with  190-26  pounds  avoirdu- 
pois as  7  to  4. — The  weight  which  a  man  ought  to  carry,  in  or- 
der that  the  useful  effect  may  be  a  maximum,  is  165*3  pounds 
avoirdupois.  When  the  workman,  however,  returns  unloaded 
fur  a  new  burden,  he  must  carry  2007  pounds  avoirdupois. 

According  to  Dr.  Robinson,  a  feeble  old  man  raised  seven 
cubic  feet  of  water  =  437*5pounds  atoirdupois,  11 J  feet  high  in 
one  minute,  for  eight  or  ten  hours  a  day,  by  walking  back- 
wards and  forwards  on  a  lever  ;  and  a  young  man  weighing 
135  pounds,  and  carrying  30  pounds,  raised  i)\  cubic  feet  of 
water  =  678  1  pounds  avoirdupois,  Hi  feet  high,  for  10 hours  a 
day,  without  being  fatigued. 

From  the  experiments  of  Mr.  Buchanan,  it  appears  that  the 
forces  exerted  by  a  man  pumping,  acting  at  a  winch,  ringing, 
and  rowing,  are  as  the  numbers  1742,  2856,  3883,  4005. 

According  to  Desagulicrs  and  Smcaton,  the  poucr  of  one 
horse  is  equal  to  the  power  of  Qvc  men.  Several  French  authors 
suppose  a  horse  equal  to  seven  mcn.ivhiln  M.  Schulze  consi- 
ders oue  horse  «s  equivalent  to  14  uicu. — Two  horse*,  accord- 
ing to  the  experiment  of  Aoiontons,  exerted  a  force  of  150 
pounds  French,  wheu  yoked  in  a  plough.  According  to  Desa- 
gulicrs, a  horse  is  capable  of  drawing,  with  a  force  of  800 
pounds,  two  miles  and  a  half  an  hour,  aud  of  continuing  this 
actiou  eight  hours  in  the  day.  Whon  the  force  is  240  pounds 
he  can  work  only  six  hours.  It  appears  from  Sine  a  ton 'a  re- 
ports, that  by  means  of  pumps  a  hori*e  can  raise  260  hogsheads 
of  water.  10  feet  high,  in  au  hour.— The  most  disadvantageous 
may  of  einplo)ing  the  power  of  a  horse  is  to  make  him  carry  a 
load  up  an  inclined  plane,  for  it  was  observed  by  De  la  Hire, 
taat  three  men,  with  100  pounds  each,  nill  go  faster  up  the  in* 
dined  plane  than  a  horse  with  300  pounds.  When  tho  horse 
talks  on  a  good  road,  and  is  loaded  with  about  two  hundred 
weight,  be  may  easily  travel  26  miles  in  the  space  of  seven  or 
eight  hours. 

When  ahorse  is  employed  in  raising  coals  by  means  of  a 

iv heel  and  axle,  and  moves  at  the  rate  of  about  two  miles  an 

boor,  Mr.  Fenwick  found  that  he  could  continue  at  work   12 

hours  each  day,  two  and  a  half  of  which  were  spent  in  short 

intervals  of  rest,  when  he  raised  a  load  of  1000  pounds  avoir- 

«3npois,  with  a  velocit)  of  13  feet  per  minute ;— and  that  be  will 

exert  a  force  of  75  pounds  for  nine  hours  and  a   half,  when 

amoving  wilh  the  same  velocity.    Mr.  Fenwick  also  found  that 

330  ale  gallons  of  water  delivered  every  minute  on  an  overshot 

^»ater*wheel  10  feet  in  diameter  ;  that  a  common  steam  engine, 

^■ith  a  c> Under  tight  inches  in  diameter,  and  an  improved 

ine  with  a  cylinder  0*12  inches  in  diameter,  will  do  the  work 

(one  horse,  that  is,  will  raise  a  weight  of  1000  pounds  avoir- 

upoi*,  through  the  height  of  13  fret  in  a  minute.     It  appears 

torn  Mr.  Smcaton's  expeiitucuts,  that  Dutch  sails  in  their  com- 

on  position  with  a  radius  of  0  feet  and   a  half,  that  Dutch 

s»aiU  in  their  best  position  with  a  radius  of  eight  feet,  and  that 

iki*  cn;argcd  sails  with  a  radius  of  seveu  feet,  perform  tho  same 

^*wk  as  one  man  ;  or  perform  one-fifth  part  of  the  work  done 

t»)  i  horse. 

Before  concluding,  we  must  revert  to  a  circumstance  which 
^r  bate  already  noticed  briefly,  respecting  the  most  efficient 
•Bode  of  employing  the  power  of  that  useful,  but  very  much 
*Uued  animal,  the  horse.  That  the  line  of  draught  is  often  in 
*  direction  injurious  to  the  horse,  and  tending  to  diminish  his 
Wvaer  as  a  mover  of  mechanism,  will  be  evident  to  any  person 
*I*j  considers  tho  form  of  his  shoulders.  At  the  plncc  where 
*!"'  ai-ck  rises  from  the  ci»'\si,  (see  tig.  0,  plate  4,)  the  shoulder 
U*des  form  tho  resting  place  of  his  collar  or  harness  into  a 


slope,  a  p.  This  slope  or  inclination  forms  an  anglo  with  a 
perpendicular  to  the  horizon,  of  about  fourteen  or  ifteen 
degrees ;  and  therefore  the  line  of  traction  or  draught  should 
form  the  same  angle  with  the  horizon,  because  he  « ill  then 
pull  perpendicularly  to  the  shape  of  his  shoulder,  and  all  parts 
of  that  shoulder  will  be  equally  pressed  by  the  collar,  liesides, 
in  overcoming  obstacles,  the  advantage  of  this  inclined  direc- 
tion is  mechanically  great.  Call  a,  fig.  10,  plate  IV.  a  wheel,  A 
an  obstacle,  c  toe  axle  of  the  wheel,  d  the  spoke  which  sus- 
tains the  weight.  A  line  drawn  from  the  nearest  part  of  tho 
horizontal  line  of  draught  cA,  to  the  fulcrum  or  obstacle  at  e, 
will  form  the  aeting  part  of  a  lever  ge;  and  another  line  e  df 
being  drawn  from  the  fulcrum  t  to  the  nearest  part  of  the  spoke 
dy  will  form  the  resisting  part  of  the  same  lever.  Now,  hs  the 
acting  and  resisting  arms  of  the  lever  are  of  equal  lengths,  the 
lever  becomes  a  scalo-beam,  and  draught  in  the  line  g  A  must 
be  equal  to  the  weight  of  tho  wheel  and  all  that  it  sustains, 
besides  the  friction;  for  \fged  be  a  crooked  lever,  a  pull  at 57 
must  be  equal  to  all  the  weight  supported  by  d.  But  when  a 
horse  draws  agreeably  to  the  shape  of  bis  shoulders  in  the  line 
c  A,  the  acting  part  of  the  lever  A  e  is  lengthened  nearly  one- 
fourth  ;  so  that  if  it  would  require  a  pull  at  g  equal  to  four 
hundred  weight,  a  power  applied  at  A  will  draw  the  wheel 
over  the  obstacle  6  with  three  hundred  weight.  To  those 
unacquainted  with  the  principles  of  mechanics,  this  truth  may 
be  easily  proved  by  an  ordinary  scale-beam.  The  horse  him- 
self, considered  as  a  lever,  has  in  this  inclined  draught  a  mani- 
fest advantage  over  bis  obstacles,  in  comparison  of  a  horizon- 
tal draught,  as  may  be  seen  by  fig.  0.  When  the  horse  is 
yoked  to  a  post,  or  has  any  great  obstacle  to  overcome,  he 
converts  himself  into  a  lever,  making  bis  hind  feet  the  fulcrum, 
and  the  centre  of  gravity  of  his  body  to  lean  over  it,  at  as 
great  a  distance  as  possible,  In  thrustiug  out  his  hind  feet;  by 
this  means,  aoting  both  by  hid  weight  and  muscular  strength, 
and  lengthening  the  acting  part  of  the  lever  a  A,  he  overcomes 
the  difficulty  more  by  his  weight  titan  by  his  muscular  strength, 
for  tho  muscles  of  the  fore  legs  act  upon  the  bones  to  so  great 
a  mechanical  disadvantage,  that  though  lie  exerts  them  with 
all  his  might,  they  serve,  in  great  effort*,  for  little  more  than 
props  to  the  fore  part  of  his  body.  Hence  we  see  the  great 
use  of  heavy  horses  for  draught.  But  the  great  mechanical 
use  and  advantage  of  the  inclined  line  of  draught  may  be  more 
particularly  seen,  by  calling  the  line  a  6,  iig.  9,  the  acting  part 
of  the  lever  and  the  nearest  approach  from  the  fulcrum  A  to 
the  inclined  line  of  drimglit,  (that  is,  A  c)  the  resisting  part  of 
the  lever:  compare  this  with  the  resisting  part  of  a  lever 
touching  tho  horizontal  line  of  draught,  (that  is,  Ad,)  and  it 
will  be  found  nearly  double;  iu  consequence,  agreeably  to  tho 
known  properties  of  the  lever,  a  weight  at  g  would  require 
double  the  exertion  in  the  horse  to  remove  it,  that  the  same 
weight  would  require  were  it  placed  at  e.  Hence  it  is  evident, 
that  in  economizing  animal  strength,  single-horse  carts  are 
preferable  to  teams,  because  in  a  team,  all  but  the  shaft  horse 
must  draw  horizontally,  and  consequently  in  a  manner  incon- 
sistent with  their  structure,  and  the  established  laws  of 
mechanics. 

On  the  Teeth  of  Wheels. —When  one  wheel  impels 
another,  the  impelling  power  v*ill  sometimes  act  with  greatei . 
and  sometimes  with  less  force,  unless  the  teeth  of  one  or  both 
of  the  wheels  be  parts  of  a  curve  generated  after  the  manner 
of  au  epicycloid,  by  the  revolution  of  one  circle  along  the  con- 
vex or  concave  side  of  the  other.  When  one  wheel  so  impels 
another,  then  their  motion  is  uniform.  To  illustrate  this,  and 
show  the  application  of  the  cjcloid  and  epicycloid,  to  give 
form  to  the  teeth  of  wheels,  let  a  ciicle  U,  proceed  in  a  straight 
line  on  the  plane  C  1>,  Iig.  11,  plate  111.  aud  at  the  same  time 
revolve  round  its  centre,  till  every  part  of  the  circumference 
has  touched  the  plane,  a  point  or  pencil  at  «,  which  was 
lowest  at  the  commencement  of  tho  motion,  will  hate  described 
the  curve  C  E  1),  which  is  called  a  cycloid,  and  is  evidently 
compounded  <rf  a  rectilinear  and  circular  motion* 

If  a  circle  A,  fig.  1'J,  roll  from  o  to  9,  on  the  convex  circum- 
ference of  another  circle  B,  the  point  o  will  describe  the  curve 
op (j,  uhich  is  called  an  exterior  epicycloid;  and  if  the  circle  A 
were  to  roll  on  the  concave  circumference  of  the  circle  II,  as 
from  r  to  .*,  the  point  r  would  describe  an  interior  epicycloid. 
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In  all  these  cases,  tht  circle  by  which  the  carve  is  obtained,  is 
called  the  generating  circle;  and  one  wheel  will  not  drive 
another  with  uniform  velocity,  unless  the  teeth  of  one  or  more 
of  the  wheels  have  their  acting  surfaces  formed  into  a  carve 
generated  after  the  manner  of  an  epicycloid.  But  it  is  not 
absolutely  necessary  that  the  teeth  of  one  or  both  wheels  be 
exactly  epicycloids ;  for  if  the  teeth  of  one  of  them  be  either 
circular  or  triangular,  with  plain  sides,  or  like  a  triangle  with 
its  sides  converging  to  the  centre  of  the  wheel,  or  of  any  other 
form,  uniformity  of  force  and  motion  will  be  attained,  if  the 
teeth  of  the  other  wheel  have  a  figure  which  is  compounded  of 
that  of  an  epicycloid  and  the  figure  of  the  teeth  of  the  first 
wheel.  From  a  variety  of  cases,  we  select  such  forms  for  the 
teeth  as  are  best  adapted  to  practice.  There  are  three  differ- 
ent ways  in  which  the  teeth  of  wheels  may  act  upon  one 
another ;  and  each  mode  of  action  requires  a  different  form 
for  the  teeth : — 

1st  When  the  teeth  of  the  wheel  begin  to  act  upon  the 
leaves  of  the  pinion  just  as  they  arrive  at  the  line  of  centres ; 
and  their  mutual  action  is  carried  on  after  they  have  passed 
this  line.  2d.  When  the  teeth  of  the  wheel  begin  to  act  upon 
the  leaves  of  the  pinion  before  they  arrive  at  the  line  of 
centres,  and  conduct  them  either  to  this  line,  or  a  very  little 
beyond  it  3rd.  When  the  teeth  of  the  wheel  begin  to  act 
upon  the  leaves  of  the  pinion  before  they  arrive  at  the  line  of 
centres,  and  continue  to  act  after  they  have  passed  that  line. 

For  the  first,  the  acting  faces  of  the  leaves  of  the  pinion 
should  be  parts  of  an  interior  epicycloid,  generated  by  a  circle 
of  any  diameter  rolling  upon  the  concave  superficies  of  the 
pinion;  and  the  acting  surfaces  of  the  teeth  of  the  wheel  should 
be  portions  of  an  exterior  epicycloid,  formed  by  the  same 
generating  circle  rolling  upon  the  convex  superficies  of  the 
wheel.  Now,  it  is  demonstrable,  that  when  one  circle  rolls 
within  another  whose  diameter  is  double  that  of  the  rolling 
circle,  the  line  generated  by  any  point  of  the  latter  will  be  a 
straight  line  tending  to  the  centre  of  the  larger  circle.  If  the 
generating  circle,  therefore,  mentioned  above,  should  be  taken 
with  its  diameter  equal  to  the  radius  of  the  pinion,  and  be 
made  to  roll  upon  the  concave  superficies  of  the  pinion,  it 
will  generate  a  straight  line  tending  to  the  pinion's  centre, 
which  will  be  the  form  of  the  acting  faces  of  its  leaves ;  and 
the  teeth  of  the  wheel  will  in  this  case  be  exterior  epicycloids, 
formed  by  a  generating  circle,  whose  diameter  is  equal  to  the 
radius  of  the  pinion,  rolling  upon  the  convex  superficies  of  the 
wheel.  This  construction  of  the  teeth  of  the  wheel,  and  leaves 
of  the  pinion,  is  represented  by  fig.  13, plate  III. ;  itisstrongly 
recommended  by  lie  la  Hire  and  Camus,  and  is  perhaps  the 
most  advantageous,  as  it  requires  less  trouble,  and  may  be 
executed  with  greater  accuracy,  than  if  the  leaves  of  the 
pinion  had  been  curved  as  well  as  the  teeth  of  the  wheel. — The 
small  w  heel  is  the  pinion ;  its  teeth  are  called  leaves ;  and  the 
line  joining  their  centres,  is  called  the  line  of  centres. 

Lanterns  or  trundles,  which  consist  of  cylindrical  staves 
fixed  by  both  ends  nearly  at  the  circumferences  of  two  equal 
circular  boards,  and  which  are  so  frequently  substituted  by 
millwrights  for  pinions,  may  often  be  adopted  with  great  pro- 
priety, provided  the  teeth  of  the  wheels  working  in  them  have 
a  proper  form.  The  following  construction  possesses  the  merit 
of  diminishing  the  friction  arising  from  the  mutual  action  of 
the  staves  and  the  teeth,  and  is  easily  reduced  to  practice. 

Let  A,  fig.  14,  plate  HI.,  be  the  centre  of  the  small  wheel  or 
trundle  T  C  H  Q,  whose  teeth  are  circular  like  I C  R,  having 
their  centres  in  the  circle  P  D  £  Y.  Upon  B,  the  centre  of  the 
large  wheel,  at  the  distances  BC,  BD,  describe  the  circles 
FCK,  ODO;  and  with  PDEY,  as  a  generating  circle, 
form  the  exterior  epic>cloid  D  N  M,by  rolling  it  upon  the  con- 
vex superficies  of  the  circle  G  D  O.  The  epicycloid  DNM 
thus  formed,  would  have  been  the  proper  form  for  the  teeth  of 
the  large  wheel  G  D  O,  bad  the  circolar  teeth  of  the  small 
wheel  been  infinitely  small;  but  as  their  diameter  must  be 
considerable,  the  teeth  of  the  wheel  shouid  have  another  form. 
In  order  to  determine  their  proper  figure,  divide  the  epicy- 
cloid DN  M  into  a  number  of  equal  parts,  1,  2,  3,  4,  &c.  and 
let  these  divisions  be  as  numerous  as  possible.  Then,  upon 
the  points  1,  2,  3,  &c.  as  centres,  with  the  distance  DC  equal 
to  the  radius  of  the  circolar  tooth,  describe  portions  of  circles 


similar  to  those  in  the  figure;  and  the  curve  OPT,  which 
touches  these  circles,  and  is  parallel  to  the  epicycloid  DNM, 
will  be  the  proper  form  for  the  teeth  of  the  large  wheel.  In 
order  that  the  teeth  may  not  act  upon  each  other  till  they 
reach  the  line  of  centres  A  B,  the  curve  O  P  should  not  touch 
the  circular  tooth  I C  R  till  the  point  O  has  arrived  at  D.  The 
tooth  O  P,  therefore,  will  commence  its  action  upon  the  circu- 
lar tooth  at  the  point  I,  where  it  is  cut  by  the  circle  D  R  B. 
On  this  account,  the  part  I C  R  of  the  cylindrical  pin  being 
superfluous,  may  be  cut  off,  and  the  staves  of  the  trundle  will 
then  be  segments  of  circles  similar  to  the  shaded  part  of  the 
figure. 

The  second  mode  of  the  mutual  action  of  wheels  and  pinions 
above-mentioned  is  not  so  advantageous  as  the  former,  and 
therefore  should,  if  possible,  be  avoided.  It  is  evident,  that 
when  the  tooth  of  the  wheel  acts  upon  the  leaf  of  the  pinion 
before  they  arrive  at  the  line  of  centres,  and  quits  the  leaf 
when  they  reach  this  line,  that  the  tooth  works  deeper  and 
deeper  between  the  leaves  of  the  pinion  the  nearer  it  comes  to 
the  line  of  centres ;  hence  friction  arises,  because  the  tooth 
does  not,  as  before,  roll  upon  the  leaf,  but  slides  upon  it ;  and 
from  the  same  cause,  the  pinion  soon  becomes  foul,  as  the  dust 
which  lies  upon  the  acting  faces  of  the  wheels  is  pushed  into 
the  hollows  between  them.  One  advantage,  however,  attends 
this  mode ;  it  allows  us  to  make  the  teeth  of  the  large  wheel 
rectilinear,  and  thus  renders  the  labour  of  the  mechanic  less, 
and  the  accuracy  of  his  work  greater,  than  if  they  had  been  of 
a  curvilinear  form.  If  the  teeth,  therefore,  of  the  wheel  are 
made  rectilinear,  having  their  surfaces  directed  to  the  wheel's 
centre,  the  acting  surfaces  of  the  leaves  must  be  epicycloids 
formed  by  a  generating  circle,  whose  diameter  is  equal  to  the 
sum  of  the  radius  of  the  wheel,  added  to  the  depth  of  one  of  its 
teeth,  rolling  upon  the  circumference  of  the  pinion.  But  if 
the  teeth  of  the  wheel  and  the  leaves  of  the  pinion  are  made 
curvilinear,  the  acting  surfaces  of  the  teeth  of  the  wheel  must 
be  portions  of  an  interior  epicycloid  formed  by  any  generating 
circle  rolling  within  the  concave  superficies  of  the  large  circle, 
and  the  acting  surfaces  of  the  pinion's  leaves  must  be  portions 
of  an  exterior  epicycloid,  produced  by  rolling  the  same  gene- 
rating circle  upon  the  convex  circumference  of  the  pinion. 

When  the  teeth  of  the  large  wheel  are  cylindrical  spindles, 
either  fixed  or  moveable  upon  their  axis,  an  exterior  epicy- 
cloid must  be  formed  like  D  N  M,  in  fig.  14,  plate  III.,  by  a 
generating  circle,  whose  radius  is  A  C,  rolling  upon  the  con- 
vex circumference  FCK;  AC  being  in  this  case  the  diameter 
of  the  wheel,  and  F  C  K  the  circumference  of  the  pinion.  By 
means  of  this  epicycloid,  a  curve  OPT  must  be  formed  as 
before  described,  which  will  be  the  proper  curvature  for  the 
acting  surfaces  of  the  leaves  of  the  pinion,  when  the  teeth  ol 
the  wheel  are  cylindrical.  In  determining  the  relative  diameter 
of  the  wheel  and  pinion  for  this  mode  of  action,  the  radius  of 
the  wheel  is  reckoned  from  its  centre  to  the  extremity  of  its 
teeth,  and  the  radius  of  the  pinion  from  its  centre  to  the  bottom 
of  its  leaves. 

The  third  way  alluded  to  above,  in  which  one  wheel  may 
drive  another,  namely,  "  when  the  teeth  of  the  wheel  begin  to 
act  upon  the  leaves  of  the  pinion,  before  they  arrive  at  the  line 
of  centres,  and  continue  to  act  after  they  have  passed  that 
line,"  remains  to  be  considered.  It  is  represented  by  fig.  1, 
plate  IV.,  and  as  it  is  a  combination  of  the  two  first  modes,  it 
partakes  both  of  their  advantages  and  disadvantages.  It  is 
evident  from  the  figure,  that  the  portion  e  A  of  the  tooth  acts 
upon  the  part  b  c  of  the  leaf  till  they  reach  the  line  of  centres 
A  B,  and  that  the  part  ed  of  the  tooth  acts  upon  the  portion  ha 
of  the  leaf  after  they  have  passed  that  line.  It  follows,  there- 
fore, that  the  acting  parts  e  h  and  be  mnst  be  formed  accord- 
ing to  the  directions  given  for  the  first  mode  of  action,  and  that 
the  remaining  parts  erf,  6  a,  mast  have  that  curvature  which 
the  second  mode  of  action  requires ;  consequently  e  k  should 
be  part  of  an  interior  epicycloid  formed  by  any  genera  tins; 
circle  rolling  on  the  concave  circumference  of  the  wheel,  and 
the  corresponding  part  b  c  of  the  leaf  should  be  part  of  an 
exterior  epicycloid  formed  by  the  same  generating  circle  roll* 
ing  upon  b  E  o,  the  convex  circumference  of  the  pinion ;  the 
remaining  part  ed  of  the  tooth  should  be  a  portion  of  an  exte- 
rior epicycloid,  formed  by  an}  generating  circle  rolling  upon 
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e  L,  the  convex  superficies  of  the  wheel ;  and  the  correspond* 
iug  part  b  a  of  the  leaf  should  be  part  of  an  interior  epicycloid 
described  by  the  same  generating  circle  rolling  along  the  con- 
rave  side  bVLo  of  the  pinion.  But,  as  in  practice,  the  produc- 
;i«jn  of  this  double  curvature  of  the  acting  surfaces  of  the  teeth 
would  be  exceedingly  troublesome  to  the  workman,  who  would 
probably  never  correctly  accomplish  his  object,  his  labour  may 
be  abridged  by  making  eh  and  ba  radial  lines,  that  is,  eh  a 
straight  line  tending  to  the  centre  of  the  wheel  B,  and  h  a  like. 
wise  a  straight  line  tending  to  the  centre  A,  of  the  pinion. 

The  foregoing  remarks  apply  to  those  cases  in  which  the 
wheel  drives  the  pinion.  When  the  pinion  drives  the  wheel, 
the  form  that  has  been  directed  to  be  given  to  the  teeth  of  the 
wheel  must  be  given  to  the  leaves  of  the  piuion,  and  that 
assigned  to  the  leaves  of  the  pinion  must  be  given  to  the  wheel. 
Another  method  of  forming  the  teeth,  which  has  had  many 
advocates,  consists  of  making  the  acting  faces  of  the  teeth  invo- 
lutes of  the  wheel's  circumference.  Thus  let  A  B,  fig.  2,  plate  IV. 
be  a  portion  of  the  wheel  on  which  the  tooth  is  to  be  fixed,  and  let 
A  pin  be  a  thread  wrapped  round  its  circumference,  having  a 
loop-hole  at  its  extremity,  a.  In  this  loop-hole  fix  a  pin  «, 
with  which  describe  the  curve  or  involute,  abedeh,  by  unwrap- 
ping the  thread  gradually  from  the  circumference  A  />  m.  The 
curve  thus  obtained  will  be  the  proper  form  for  the  teeth  of  a 
wheel  whose  diameter  is  A  B.  It  is  a  form  which  admits  of 
seieral  teeth  acting  together,  a  circumstance  attended  with  tho 
advantage  of  diminishing  the  pressure  upon  any  one  tooth,  so 
much  as  to  make  the  wheels  wear  longer  and  more  equally ; 
and  It  possesses  the  merit  of  being  more  easily  understood 
than  the  other  methods  directed  to  be  observed.  This  last 
mode  of  forming  the  teeth  of  wheels  is,  however,  only  a  modi- 
fication of  the  general  principle,  and  indeed  an  involute  is 
sometimes  reckoned  among  the  exterior  epicycloids.  The  pro- 
prit!)  of  this  will  be  allowed,  when  it  is  considered  that  the 
in*  blutc  a  b  c  rf,  &c.  may  be  produced  by  an  epic)  cloidal  motion. 
Thrjs  let  on  be  a  straight  ruler,  at  whose  extremity  is  fixed  the 
I  in  n,  and  let  tho  point  of  the  pin  be  placed  upon  the  point  m 
of  the  circle ;  then  by  rolling  the  straight  ruler  upon  the  circular 
base,  <o  that  the  point  in  which  it  touches  the  circle  may  move 
gradually  from  m  towards  B,  the  curve  run  will  be  generated 
exactly  similar  to  the  involute  abc,  &cc.  obtained  by  the  string. 
Let  the  mechanic  who  wishes  to  have  further  directions  for 
draw  im;  epicycloids,  take  a  piece  of  plain  wood  GH,  fig.  3, 
pi  He  IV.,  and  fix  upon  it  another  piece  of  wood  £,  having  its 
circumference  m  b  of  the  same  curvature  as  the  circular  base  up- 
on which  the  generating  circle  A  B  is  to  roll.  When  the  gene- 
rating circle  is  large,  the  shaded  segment  B  will  bo  sufficient. 
In  any  part  of  the  circumference  of  this  segment,  fix  a  sharp 
pointed  steel  pin  a,  which  ought  to  be  tempered,  that  it  may 
easily  make  a  distinct  mark  ;  and  it  must  be  driven  in  sloping, 
so  that  the  distance  of  its  point  from  the  centre  of  the  circle 
may  be  equally  exact  to  its  radius.  Fasten  to  the  board  G  II, 
a  piece  of  thin  brass,  or  of  tin  plate,  a  b.  Place  the  segment  B 
in  such  a  position  that  the  point  of  the  stcrl  pin  a  may  be  upon 
the  point  6,  and  roll  the  scptmmt  toward  G,  so  that  the  nail  a 
may  rise  gradually,  and  the  point  of  contact  between  the  two 
circular  srjrments  advance  towards  m  ;  the  curve  a  />, described 
n^on  the  brass  plate,  will  be  an  accurate  exterior  cpic>cloid. 
Remove,  with  a  file,  the  part  of  the  brass  on  the  left  hand  of 
the  epicycloid,  and  the  remaining  concave  a  b  w  ill  be  a  pattern 
tooth,  by  means  of  which  all  the  rest  may  easily  be  formed. 
When  an  interior  epicycloid  is  required,  the  generating  circle 
mast  revolve  upon  a  concave  instead  of  a  convex  base,  as  in  the 
prftent  instance.  The  cycloid,  which  is  useful  in  forming  the 
frft!i  of  rack-icork,  is  generated  in  precisely  the  same  manner, 
*iih  ihii  difference  only,  that  the  base  on  which  the  generating 
circle  rolls  must  be  a  straight  line. 

Perhapi  no  part  of  the  mechanism  of  mill-work  is  executed 
*ilh  so  little  attention  to  theory  its  the  teeth  of  wheels.  Almost 
■'fry  millwright  has  his  favourite  construction,  nod  it  ia  seldom 
tethe  best  methods  arc  adopted.  One  of  the  iiiaii.v  plans  in 
fcrdmiry  use  wc  shall  here  rcriif ;  fiom  its  being  of  tolerably 
*l|v  application,  and  allowii.g  much  strength  to  the  tnth. 
*bi1e  it  ii  somewhat  free  from  diction  iu  comparison  with  *nh:-r 
Pjariitnl  methods.  Let  A  B,  fig.4.pli:lc  IV.,  hotwotpur  whtcU 
«  different  diaaicUr^,  of  which  the  cozs  am  intended  to  work 


into  each  other  at  half  pitch.  The  dotted  circular  arcs  G  H, 
£  F,  touching  each  other  between  s  and  rf,  are  the  centre  or 
pitch  lines,  from  which  the  teeth  are  formed.  If  the  teeth  of 
both  wheels  are  iron,  as  is  generally  tho  case  in  the  first  mo- 
tions of  work,  those  teeth  are  then  made  nearly  both  of  a  sice 
at  the  pitch-line ;  but  if  the  teeth  of  one  be  wood  and  the  other 
iron,  then  the  iron  ones  are  made  to  have  less  pitch  than  the 
wooden  ones,  because  they  are  then  found  to  wear  better.  In 
the  figure  both  arc  supposed  to  be  of  iron.  Suppose  the  wheels 
to  move  from  G  toward  H,  and  from  K  towards  F,  and  that 
the  sides  of  the  teeth  at  b  c,  and  d  e,  are  in  contact ;  from  b  as 
a  centre,  with  a  radius  equal  to  An,  describe  the  arcs  pd,  lm ; 
from  d  as  a  centre  with  the  same  radius*  describe  tho  arcs 
hi,fg,  ck.  Thus  the  same  opening  of  the  compasses,  and  a 
centre  chosen  where  the  wheels  at"  in  contact  on  the  pitch 
lines,  will  mark  the  contour  of  the  upper  part  of  a  tooth  of  one 
wheel,  and  the  lower  part  of  a  corresponding  tooth  of  the  other 
wheel;  and  by  taking  several  centres  on  the  two  pitch- lines, 
the  various  teeth  may  be  formed.  To  prevent  the  cogs  from 
bottoming,  as  the  workmen  call  it,  let  the  lower  part,  r  e ,  of  one 
tooth  be  made  rather  longer  than  the  upper  part  pd,  of  the 
other  which  is  to  play  into  it.  The  way  in  which  cogs  thus 
constructed  will  work  into  one  another,  may  be  understood  by 
considering  the  motion  of  two  of  them,  n  and  o  for  example  ; 
when  they  first  come  into  contact,  they  will  appear  as  the  curve 
x  P  z ;  when  they  arrive  at  Q,  the  same  sides  will  appear  as  in 
the  dotted  lines  there  represented  ;  and  when  the  same  arrive 
at  R  S,  they  are  in  contact  on  other  middle  points. 

Of  Wipers  or  Lifting  Cogs. — It  may  be  useful  to  notice  here, 
that  by  means  of  notches  called  vipers,  which  project  from  the 
circumference  of  a  wheel  or  axle,  stampers,  hammers,  and  other 
tools,  are  raised  vertically  and  then  suffered  to  fall. 

Fig.  5,  plate  IV.,  represents  portions  of  a  stamper  for  bruising 
ore,  beating  hemp,  &c.  and  of  its  shaft  with  lifting  cogs.  G  is 
the  vertical  arm  of  the  stamper,  sliding,  when  in  actual  work, 
between  rollers,  or  in  a  groove,  to  keep  it  steadily  in  its  proper 
position;  a  is  the  horizontal  arm  of  the  stamper;  H  part  of  the 
axle,  on  which  the  wipers  or  lifting  cogs  £  Fare  fixed;  the 
dotted  lines  at  A,  shew  the  height  to  which  the  horizontal  arm 
a,  of  the  stamper,  is  elevated  by  each  wiper.  A  B  is  a  line  cor- 
responding with  the  arm  of  the  stamper  upon  which  the  wipers 
first  act ;  C  1)  is  the  pitch-line  of  the  axis,  or  the  bottom  of  tho 
curves  of  the  wipers.  The  curved  or  acting  faces  of  the  wipers 
are  involutes  of  a  circle  equal  in  radius  to  the  axis  C  D,  and 
obtained  as  already  described  in  noting  its  application  to  tho 
formation  of  the  teeth  of  wheels,  viz.  by  unw  rapping  from  the 
circumference  of  the  circle  alluded  to,  a  thread  or  cord  6,  in  the 
loop-hole,  at  the  extremity  of  which  is  a  pencil  or  marking 
point,  describing  the  curve  as  it  approaches  towards  c.  The 
arm  of  the  stamper  is  Hat  at  the  part  where  the  wiper  acts  upon 
it,  and  should  be  placed  in  a  line  with  the  centre  of  the  shaft  or 
axis,  at  the  time  the  first  wiper  comes  into  contact  with  it. 

Fig.  6,  plate  IV.,  exhibits  the  form  of  the  wipers  for  a  forge- 
hammer.  The  centre  b,  of  the  cylinder  AB.  in  which  the  wipers 
are  fixed,  the  flat  part  or  tail-end  of  the  hammer,  where  acted 
upon  by  the  wipers,  and  the  centre  of  the  axis  a  of  the  hammer, 
must  be  in  the  same  i  iglit  line.  The  proper  curve  for  the  wipers 
is  an  exterior  epicycloid  ;  formed  by  rolling  upon  the  circum- 
ference of  the  circle  at  B,  a  circle  of  which  the  radius  is  equal 
to  the  distance  from  the  centre  of  the  axis  a  to  the  extremity 
of  the  tail  of  the  hammer. 

Description  of  a  common  Corn  Mill. — The  water  wheel  A  B. 
(i$:.  7,  plate  IV.,  is  generally  from  eighteen  to  twenty -four  feet  in 
diameter,  reckoning  from  the  outermost  edge  of  any  float-board 
at  A,  to  that  <  f  the  opposite  one  at  B.  The  water  striking  on 
the  floats  of  this  wheel,  drives  it  round,  and  gives  motion  to 
the  mill.  The  wheel  is  fixed  upon  a  very  strong  axis  jr  shaft 
C,  one  end  of  which  rests  on  I),  and  the  other  on  E  within  the 
iuill-hou.se.  On  the  shaft  or  axis  C,  and  within  the  mill  house, 
is  a  wheel  F,  about  eight  or  nine  ft-et  iu  diameter,  having  cogs 
all  round,  which  work  in  the  upright  staves  or  rounds  of  a  trun- 
dle G-  This  trundle  is  fixed  upon  a  strong  iron  axis,  culled  the 
spindle,  the  lower  end  of  which  turns  in  a  brass  foot  fixed  at 
II.  iu  a  horizontal  beam  II,  called  the  bridge-tree;  and  the 
upper  cud  of  the  spindle  turns  in  a  wooden  bush  fixed  into  the 
nether  mill-stone,  which  lies  upon  beams  in  the  floor  I.  The 
tf  B 
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top  of  the  spindle  above  the  bash  is  square,  and  goes  into  a 
square  hole  in  a  strong  iron  cross,  abed,  fig.  8,  called  the  rynd, 
under  which,  and  close  to  the  bush,  is  a  round  piece  of  thick 
leather  upon  the  spindle  which  it  turns  round  at  the  same  time 
it  does  the  rynd.  The  rynd  is  let  into  grooves  in  the  under  sur- 
face of  the  upper  or  running  mill-stone,  which  it  turns  round  in 
the  same  time  that  the  trundle  G  is  turned  round  by  the  cog- 
wheel F.  This  mill-stone  has  a  large  hole  quite  through  its 
middle,  called  the  eye  of  the  stone,  through  which  the  middle 
part  of  the  rynd  and  upper  end  of  the  spindle  may  be  seen  ; 
whilst  the  four  ends  of  rynd  lie  below  in  their  grooves. 

One  end  of  the  bridge-tree  H,  which  supports  the  spindle, 
rests  upon  the  wall,  and  the  other  end  is  let  into  a  beam  called 
the  brayer,  L  M.  The  brayer  rests  in  a  mortise  at  L,  and  the 
other  end  M,  hangs  by  a  strong  iron  rod  N,  which  goes  through 
the  floor  I,  and  has  a  screw  and  nut  on  its  top  at  O ;  by  the 
turning  of  this  nut,  the  end  M  of  the  brayer  is  raised  or  de- 
pressed at  pleasure,  and  consequently  the  bridge-tree  and  the 
upper  mill-stone.  By  this  means  the  upper  mill-stone  may  be 
set  as  close  to  the  under  one,  or  raised  as  much  above  it,  as 
maybe  necessary.  It  will  of  course  be  understood  that  the 
nearer  the  mill-stones  are  to  each  other,  the  finer  the  corn  will 
be  ground ;  and  that,  on  the  contrary,  the  further  they  are  sepa- 
rated, the  coarser  it  will  be. 

The  upper  mill-stone  is  enclosed  in  a  round  box,  which 
nowhere  touches  it,  and  is  about  an  inch  distant  from  its  edge 
all  round.  On  the  top  of  this  box  stands  a  frame  for  holding 
the  hopper  P,  to  which  is  hung  the  shoe  Q,  by  two  lines  fast- 
ened to  the  hinder  part  of  it,  fixed  upon  hooks  in  the  hopper, 
and  by  one  end  of  the  string  R  fastened  to  the  fore  part  of  it, 
the  other  end  being  twisted  round  the  pin,  S.  By  turning  this 
pin  one  way,  the  string  draws  up  the  shoe  closer  to  the  hopper, 
and  so  lessens  the  aperture  between  them  :  and  as  the  pin  is 
turned  the  other  way,  it  lets  down  the  shoe,  *nd  enlarges  the 
aperture.  If  the  shoe  bo  drawn  up  quite  to  the  hopper,  no 
corn  can  fall  from  the  hopper  into  the  mill ;  if  it  be  let  down  a 
little,  some  will  fall ;  aud  the  quantity  will  be  more  or  less, 
according  as  the  shoe  is  more  or  less  let  down ;  for  the  hopper 
is  open  at  the  bottom,  and  there  is  a  hole  at  the  bottom  of  the 
shoe,  not  directly  under  the  bottom  of  the  hopper,  but  nearer 
to  the  lowest  end  of  the  shoe,  over  the  middle  or  eye  of  the 
stone. 

In  a  square  hole  at  the  top  of  the  spindle,  is  put  the  feeder 
E,  fig.  8.  This  feeder,  as  the  spindle  turns  round,  jogs  the 
shoe  three  times  in  each  revolution,  and  so  causes  the  corn  to 
run  constantly  down  from  the  hopper  through  the  shoe,  into 
the  eye  of  the  mill-stone,  where  it  falls  upon  the  top  of  the 
rynd,  and  is,  by  the  motion  of  the  rynd,  and  the  leather  under 
it,  thrown  below  the  upper  stone,  and  ground  between  it  and 
the  lower  one.  The  rapid  motion  of  the  stone  creates  a  cen- 
trifugal tendency  in  the  corn  going  round  with  it,  by  which 
means  it  gets  farther  and  farther  from  the  centre,  as  in  a  spiral, 
in  every  revolution,  until  it  is  quite  thrown  out,  and  being  then 
ground,  it  falls  through  a  spout,  called  the  mill-eye,  into  a 
trough  placed  for  its  reception.— When  the  mill  is  fed  too  fast, 
the  corn  bears  up  the  stone,  and  it  is  ground  too  coarse ;  be- 
sides, the  mill  is  apt  to  get  clogged,  and  to  go  too  slowly.  When 
the  corn  is  scantily  supplied,  the  mill  goes  too  fast,  and  the 
stones  by  their  collision  are  apt  to  strike  fire.  Both  these  in- 
conveniences are  avoided,  by  turning  the  regulating  pin,  S, 
backward  or  forward,  in  order  todraw  up  or  let  down  the  shoe, 
as  the  case  is  observed  by  the  miller  to  require. 

The  heavier  the  running  mill-stone,  and  the  greater  the  quan- 
tity of  water  falling  upon  the  wheel,  the  faster  will  the  mill  hear 
to  be  fed,  and  consequently  the  greater  the  performance  of  the 
mill.  When  the  stone  is  considerably  worn,  and  become  light, 
its  weight  must  either  be  increased  by  some  artificial  addition, 
or  the  mill  must  necessarily  be  fed  slowly  ;  otherwise  the  stone 
will  be  too  much  borne  up  by  the  corn  under  it,  to  grind  the 
meal  sufficiently  fine.  The  power  necessary  to  turn  a  heavy 
mill-stone,  is  but  very  little  more  than  what  is  necessary  to 
turn  a  light  one ;  for  as  the  stone  is  supported  upon  the  spindle 
of  the  biidge-trcc,  and  the  end  of  the  spindle  that  turns  in  the 
brass  foot  is  but  small,  the  difference  arising  from  the  weight 
produces  only  an  inconsiderable  action  against  the  power  or 
force  of  the  water.    Besides,  a  heavy  stone  aflbrds  the  same 


advantage  as  a  heavy  Ay,  that  is,  it  regulates  tbemotioa  much 
better  than  a  light  one,  from  its  not  being  liable  to  such  great 
fluctuations  of  velocity. 

In  order  to  cut  and  grind  the  corn,  both  the  upper  and  under 
mill-stones  have  channels  or  furrows  cut  in  them,  proceeding 
obliquely  from  the  centre  to  the  circumference.  These  furrows, 
in  tlio  direction  of  their  length,  are  cut  slantwise  on  one  sirir, 
and  perpendicularly  on  the  other,  thus,  |  SJ  \|  NJ 
so  that  each  of  the  ridges  which  they  form  has  a  sharp  edge; 
and  in  the  two  stones,  these  edges  pass  one  another  like  the 
edges  of  a  pair  of  scissars,  and  so  cut  the  corn,  to  make  it 
grind  the  more  easily,  when  it  falls  upon  the  furrows.  The 
furrows  are  cut  the  same  way  in  both  stones,  when  they  lie 
upon  their  backs,  which  makes  them  run  crosswise  to  eaeh 
other  when  the  upper  stone  is  inverted  by  turning  its  furrowed 
surface  towards  that  of  the  lower,  for,  if  the  furrows  of  both 
stones  lay  the  same  way,  part  of  the  corn  would  be  driven 
onward  in  the  lower  furrows,  and  come  out  from  between  the 
stones  without  being  either  ground  or  bruised.  The  grinding 
surface  of  the  under  stone  is  a  little  convex  from  the  edge  to 
the  centre,  and  that  of  the  upper  stone  a  little  concave ;  and 
they  are  farthest  from  one  another  in  the  middle,  but  approach 
gradually  nearer  towards  the  edges.  By  this  means  the  corn, 
at  its  first  entrance  between  the  stones,  is  only  bruised  ;  but 
as  it  goes  farther  on  towards  the  circumference  or  edge,  it  is 
cut  smaller  and  smaller,  and  at  last  finely  ground,  just  before 
it  comes  out  from  between  them. 

When  the  ridges  become  blunt  and  the  furrows  shallow  by 
wearing,  the  running  stone  must  be  taken  up,  and  both  oftliem 
may  then  be  dressed  anew  with  a  chisel  and  mallet.  Every 
time  the  stone  is  taken  up,  there  must  be  some  tallow  put 
round  the  spindle  and  upon  the  bush;  this  unguent  will  soon 
be  melted  by  the  heat  the  spindle  acquires  from  its  turning  and 
rubbing  against  the  bush,  which  it  will  prevent  from  taking  fire. 

The  bush  must  embrace  the  spindle  quite  close,  to  prevent 
any  shake  in  the  motion,  which  would  cause  some  parts  of  the 
stones  to  grate  against  each  other,  whilst  the  other  parts  of 
them  would  be  too  far  asunder,  and  by  that  means  spoil  the 
meal.  Hence,  whenever  the  spindle  has  worn  the  bush,  so  as 
to  begin  to  shake  in  it,  the  stone  must  be  taken  up,  and  a 
chisel  driven  into  several  parts  of  the  bush ;  and  when  it  is 
taken  out,  wooden  wedges  must  be  forced  into  the  holes ;  by 
which  means  the  bush  will  be  made  closely  to  embrace  the 
spindle  again  all  round.  In  doing  this,  great  care  must  be 
taken  to  drive  equal  wedges  into  the  bush  on  opposite  sides  of 
the  spindle :  otherwise  it  will  be  thrown  out  of  the  perpendi- 
cular, and  so  hinder  the  upper  stone  from  being  set  parallel  to 
the  under  one,  which  is  absolutely  necessary  for  making  good 
work.  When  any  accident  of  this  kind  ocenrs,  the  perpendi- 
cular position  of  the  spindle  must  be  restored,  by  adjusting  the 
bridge-tree  with  proper  wedges  put  between  it  and  the  brayer. 

The  rynd  is  sometimes  wrenched  in  laying  down  the  upper 
stone  upon  it,  or  is  made  to  sink  a  little  lower  on  one  side  of 
the  spindle  than  on  the  other  ;  and  this  will  cause  one  edge  of 
the  upper  stone  to  drag  all  round  upon  the  lower,  while  the  op- 
posite edge  will  not  touch.  This  is  easily  rectified,  by  raising 
the  stone  a  little  with  a  lever,  and  putting  bits  of  paper,  card, 
or  thin  chips,  between  the  rynd  and  the  stone. 

Till  the  steam-engine  came  into  general  use,  so  as  to  make 
people  independent  of  water  and  wind,  and  animal  strength, 
as  agents  to  drive  machinery,  the  first-named  was  considered 
the  best  moving  power  ;  and  wind  the  next,  where  water  was 
denied ;  and  they  arc  still  used  as  valuable  and  powerfol 
movers  in  many  situations.  To  illustrate  the  combinations  of 
machinery,  any  of  these  might  be  taken.  We  shall,  for  this 
purpose,  confine  ourselves  at  present  to 

Water  Mills.  There  are  three  descriptions  of  these,  namely, 
Breast-mills,  Undershot-mills,  and  Ovcrshot-mills,  according 
to  the  manner  in  which  the  water  is  applied  to  the  great 
wheel.  In  the  first,  the  water  falls  down  upon  the  wheel  at 
right  angles  to  the  float-boards  or  buckets  placed  all  round  the 
wheel  to  receive  it.  In  the  second,  which  is  used  where  there 
is  no  fall  but  a  considerable  body  of  water,  the  stream  strikes 
the  float-boards  at  the  lower  part  of  the  wheel.  In  the 
third,  the  water  is  poured  over  the  top,  and  is  received  in 
buckets  formed  all  round  the  wheel.    According  to  Smeatoo, 
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power  necessary  to  produce  the  same  effect  on  the  under- 
ahot-wbeel,  a  breast-wheel,  and  an  overshot  wheel,  mast  be  to 
each  other  as  the  numbers  2-4,  1*75,  and  I. 

Rules  lor  the  Construction  of  Water-Mills :— 1.  Measure 
the  perpendicular  height  of  the  fall  of  water,  in  feet,  above 
that  part  of  the  wheel  on  which  the  water  begins  to  act,  and 
oall  that  the  height  of  the  fall.  2.  Mnltiply  this  constant  num- 
ber 64-28*22  bj  the  height  of  the  full  in  feet,  and  the  square  root 
of  the  product  will  be  the  velocity  of  the  water  at  the  bottom 
of  the  fall,  or  the  number  of  feet  that  the  water  there  moves 
per  second.  3.  Ditide  the  velocity  of  the  water  by  three,  and 
the  quotient  will  be  the  velocity  of  the  float-boards  of  the 
wheel,  or  the  number  of  feet  they  must  each  go  through  in  a 
second,  when  the  water  acts  upon  them  so  as  to  have  the 
greatest  power  to  turn  the  mill.  4.  Divide  the  circumference 
of  the  wheel  in  feet  by  the  velocity  of  its  floats  in  feet  per 
second,  and  the  quotient  will  be  the  number  of  seconds  in 
which  the  wheel  turns  round.  5.  By  this  last  number  of 
seconds  divide  GO,  and  the  quotient  will  be  the  number  of 
turns  of  the  wheel  in  a  minute.  f>.  Divide  120  (the  number  of 
revolutions  a  millstone  four  feet  and  a  half  in  diameter  ought 
to  have  in  a  minute)  by  the  number  of  turns  of  the  wheel  in  a 
minute,  and  the  quotient  uill  be  the  number  of  turns  the  mill- 
atone  ought  to  have,  for  one  turn  of  the  wheel.  7.  Then,  as 
the  number  of  turns  of  the  wheel  in  a  minute  is  to  the  number 
of  turns  of  the  millstone  in  a  minute,  so  must  the  number  of 
staves  in  the  trundle  be  to  the  number  of  cogs  in  the  wheel,  in 
the  nearest  whole  numbers  that  can  be  found. 

The  breadth  of  the  water-wheel  ought  to  correspond  with  the 
power  necessary  on  the  occasion,  supposing  that  a  propor- 
tionate volume  of  water  is  at  command;  for  n  wheel  of  two 
feet  in  breadth  uill  be  more  than  double  as  powerful  as  one 
oo'y  a  foot  broad,  there  being  a  double  volume  of  water  acting 
upon  it,  while  the  friction  of  the  axis  is  by  no  mcaus  doubled 
with  this  augmentation  of  breadth. 

It  may  bo  well  to  notice  here  Smeaton's  discovery,  that  "  the 
more  slowly  any  body  descends  by  the  force  of  gravity  while 
acting  upon  any  piece  of  machinery,  the  more  of  that  force 
will  hie  spent  upon  it,  and  consequently  the  e fleet  will  be  the 
greater."  That  effect  is  not  increased  in  proportion  to  the 
velocity  of  the  wheel's  motion.  Smeaton  found,  that  when  the 
wheel  with  which  he  experimented  (two  feet  iu  diameter) 
revolved  20  times  in  a  minute,  its  effect  was  greatest ;  when  it 
made  only  181  turns,  the  effect  was  irregular;  and  when  so 
laden  as  not  to  make  18  turns,  the  wheel  was  overpowered  by 
the  load  :  thirty  turns  in  the  minute  occasioned  a  loss  of 
about  one-twentieth ;  and  when  turned  above  30  times  in  a 
minute,  the  diminution  of  effect  was  nearly  one-fourth  of  its 
powers.  This  proportion  may  be  easily  estimated  on  any 
wheel  of  greater  extent,  by  computing  the  proportion  of 
accumulated  power  lost  by  greater  velocity  than  may  be  suffi- 
cient to  load  the  wheel  by  means  of  the  buckets  being  tilled  ; 
observing,  that  the  progress  of  a  machine  may  be  so  much  re- 
tarded aa  to  cause  the  efl'ect  to  be  irrelevant  to  the  purpose, 
although  the  machine  may  be  kept  in  motion. 

To  compute  the  effects  of  water-wheels,  ascertain,  1.  The  real 
velocity  of  tho  water  which  acts  upon  the  wheel ;  2.  the  quan- 
tity  of  water  expended  in  a  given  time ;  and  3.  how  much  of 
the  power  is  lost  by  friction.     Smcaton  found  that  the  mean 
power  of  a  volume  of  water  15  inches  in  height,  gave  800  feet 
of  velocity  in  each  minute  to  a  wheel  on  which  it  impinged. 
The  computation  of  the  power  to  produce  surh  an  effect,  allow- 
ing the  head  of  water  to  be  105-H  inehrs,  gave  2<>4'7  pounds  of 
•ater  descending  in  one  minute  through  the  space  of  15  inches, 
therefore  2017,  multiplied  by  15,  was  equal   to  3  070.     But  as 
that  power  will  raise  no  more  than  0*375  pounds  to  the  height 
of  135  inches,  it  was  manifest  that  tho  major  part  of  the  power 
was  lost ;  for  the  multiplication  of  these  two  sums  only  amount- 
ed to  l*2G6  i  of  course  the  friction  was  equal  to  three- fourths 
of  the  power.    According  to  Smeaton,  this  is  the  maximum 
angle  effect  of  water  upon  an  undcrshot-whecl,  where  the  fall 
u  fifteen  inches.    The  remainder  of  power,  it  is  plain,  must 
cqnal  that  of  the  velocity  of  the  wheel  itself,  multiplied  into  the 
weight  of  the  water,  which  in  this  case  brings  the  true  propor- 
tion between  the  power  and  the  effect  to  be  as  3-&40  to  1-2GG, 
«Ull  to  4. 


In  Undershot  mills,  the  float- boards  should  be  rather  nume- 
rous than  few.  Smeaton  found  when  he  reduced  them  from  34 
to  12,  that  the  efl'ect  was  reduced  one-half,  because  the  water 
escaped  between  the  floats  without  touching  them ;  but  when 
he  added  a  circular  sweep  of  such  length,  that  before  one  float 
board  quitted  it,  another  had  entered  it,  he  found  the  former  efl'ect 
nearly  restored.  This  mode  more  particularly  applies  to  breast 
wheels,  or  such  as  receive  the  water  immediately  below  the 
level  of  the  axis.  .  In  such,  the  float  boards  should  be  confined 
both  at  their  sides  and  at  their  extremities,  so  that  the  water 
may  accompany  them  all  the  way  from  the  head  down  to  the 
lowest  part  of  the  wheel,  whence  it  should  pass  off  with  suffi- 
cient readiness  to  allow  the  succeeding  fall  to  supply  its  place, 
without  being  in  the  least  retarded.  It  has  been  ascertained, 
that  a  very  sensible  advantage  is  gained  by  inclining  the  float- 
boards  to  the  radius  of  the  wheel,  so  that  each  float-board, 
when  lowest,  shall  have  its  edge  turned  up  the  stream  about 
twenty  degrees. 

The  Overshot  wheel  is  the  most  powerful,  giving  a  result 
equal  to  four-fifths  of  the  power. 

The  Breast  wheel,  well  constructed,  yields  a  half  or  3-5ths 
of  the  power.  But  often,  from  inattention  to  the  reduction  of 
friction,  and  inaccurate  workmanship,  the  power  not  only  of 
this,  but  of  the  preceding  forms  also,  is  greatly  reduced. 

The  teeth  of  wheels  ougJit  not  to  act  upon  each  other  before 
they  arrive  at  the  lino  which  joins  their  centres ;  and  though 
the  inner  or  under  side  of  the  teeth  may  be  of  any  form,  yet  it 
is  better  to  make  both  sides  alike,  that  the  wheels  may  admit 
of  being  revolved  either  way  with  equal  facility.  The  teoth 
should  be  made  as  fine  as  the  case  admits,  so  that  the  greatest 
number  possible  may  be  in  contact  at  once;  and  the  utmost 
care  should  be  taken  to  have  them  so  regularly  disposed  that 
they  may  not  inteifere  with  each  other  before  they  begin  to 
work  ;  and  they  should  be  so  formed  that  the  pressure  by  which 
one  of  them  urges  the  other  round  its  axis,  may  be  constantly 
the  same.  This  is  by  no  means  the  case,  when  the  common 
construction  of  a  spur  wheel,  noting  in  the  cylindrical  staves 
of  a  lantern  or  trundle,  is  used.  The  ends  of  teeth  should  never 
be  formed  of  parts  of  circles,  uuless  working  with  other  teeth, 
specifically  adapted  to  them. 

Method  of  Setting  out  Wheels. — For  a  Spur-wheel  and  Trundle, 
Lantern  or  Wallow cr,  draw  the  pitch  lines  A  1,  B  1,  A 2,  B 2, 
fig.  I,  plate  III.,  then  divide  the  number  of  teeth  or  cogs 
required,  as  a  be.  Divide  one  of  these  distances,  as  6  c,  into  7 
equal  parts,  as  1,  2,  3,  4,5,  0.  7 :  allow  3  for  the  thickness  of 
the  cogs,  as  1,  2,  3,  in  the  cog  a;  and  4  for  the  diameter  of  the 
stave  of  the  trundle,  as  1,  2,  3,  4.  in  the  stave  m,  fig.  2.  Three 
parts  are  allowed  for  the  cog,  and  4  for  the  stave,  the  wallower 
being  supposed  to  be  of  less  diameter  than  the  wheel,  thereforo 
subject  to  more  wear,  in  proportion  as  the  number  of  cogs 
exceed  the  number  of  staves  ;  but  if  in  any  case  the  number  of 
staves  and  cogs  be  the  same,  they  may  be  of  equal  thickness. 
The  height  of  the  cog  is  equal  to  4  p^rts ;  then  divide  its  height 
into  5  equal  parts,  as  1,2,  3,  4,  5  in  the  cog  c;  allow  3  for  the 
bottom  to  the  pitch  line  of  the  cog ;  the  other  2  for  the  curve 
which  must  be  given  it,  to  make  it  fit  and  bear  on  the  stave 
equally. 

In  common  practice,  the  millwrights  are  accustomed  to  put 
the  point  of  a  pair  of  compasses  in  the  dot  3  of  the  cog  c,  and 
strike  the  line  d  f  \  then  they  remo\e  the  point  of  the  compasses 
to  the  point  </.  and  strike  the  curve  3r,  by  which  means  they 
obtain  a  curve  which  they  consider  sufficiently  correct. 

For  a  face-wheel,  divide  the  pilch-line  A  B,  fig.  2,  into  tho 
number  of  cogs  intended,  as  abc;  divide  the  distance  be  into 
7  equal  parts;  allow  3  of  these  for  the  thickness  of  the  cogs, 
as  1,  2,  3,  in  the  cog  a,  4  for  tho  height,  ami  -1  for  the  width,  as 
f/t,  and  4  for  the  thickness  of  the  stave  m.  Draw  a  line  through 
the  centre  of  the  cog,  as  the  line  A  I,  at  S  ;  and  on  the  point  5 
describe  the  line  dc;  remove  the  compasses  to  the  point  A, 
and  draw  the  line///,  by  which  the  shape  of  the  cog  will  be 
determined. 

For  common  spur  nuts,  divide  the  pitch-line.  A,  fig.  3,  into 
twice  us  many  equal  parts  as  there  are  intended  to  be  teeth,  as 
a,b,c.d.  e;  with  a  pair  of  compasses  open  to  half  the  dis- 
tance of  any  of  these  divisions,  from  the  points  a  I,c3,  e  5,  draw 
the  semicircles  a,  c,  and  e,  which  will  form  the  ends  of  the 
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teeth,  From  the  points  2,  4,  and  6,  draw  the  semicircles $r,  A,  i, 
which  will  form  the  lower  parts  of  the  spaces.  Though  spar- 
nuts  are  usually  set  out  in  this  manner,  yet  in  good  work,  the 
ends  of  the  teeth  must  not  he  semicircles,  unless  working  with 
other  teeth  adapted  to  them,  but  epicycloids. 

Of  Bevel  Geer, — Bevelled  wheels,  commonly  called  bevel- 
geer,  which  have  nearly  superseded  the  spur  wheels  and  trun- 
dles, are,  in  effect,  truncated  cones,  rolling  on  the  surface  of 
each  other.  Suppose  the  cones  A  and  B,  revolving  on  their 
centres  a  p,ac,  fig.  4,  plate  III. ;  if  their  bases  are  equal,  they 
will  perform  their  revolutions  in  equal  times,  and  consequently 
any  two  points  equally  distant  from  the  centre  a  of  A,  as  «  6, 
m  c,  a  d,  a  e ,  will  revolve  in  the  same  time  as  af, «  g,  a  A,  a  t.  If 
one  of  the  cones,  as  in  fig.  6,  be  twice  the  diameter  of  the  other, 
the  base  of  the  larger  wilt  make  one  revolution,  while  that  of 
the  smaller  will  make  two  ;  and  all  tho  corresponding  parts  of 
the  conical  surfaces  will  observe  the  same  proportion ;  that  is, 
ab,a  c,  a  d,ae,  will  turn  only  once  round,  while  a/,  «^faA, 
m  t,  turn  twice  round ;  the  number  of  the  revolutions  of  all 
cones  revolving  in  this  manner,  being  to  each  othcT  as  their 
respective  diameters.  Let  two  cones  have  teeth  cut  in  them, 
as  represented  by  fig.  6 ;  they  will  become  bevel-geer.  These 
teeth  would  bo  broadest  at  the  base,  from  whence  they  would 
gradually  taper  with  the  lessening  circumference  of  the  cone, 
till  they  terminated  at  the  apex  c  in  a  point ;  but  as  such  an 
extent  of  teeth  would  be  unnecessary,  the  useless  parts  of  the 
teeth  are  cat  off,  as  at  B  and  F ;  that  is,  bevel-geer  is  composed 
of  wheels  made  in  the  form  of  truncated  cones,  as  shewn  by 
fig.  7,  where  the  upright  shaft  A  B,  with  the  bevel-wheel  C  D, 
turns  the  bevel-wheel  BF,  with  its  shaft  GH,  and  the  teeth 
work  freely  in  each  other. 

The  method  of  conveying  motion  in  any  direction,  and  of 
proportioning  or  shaping  the  wheels  accordingly,  is  as  follows : 
let  the  line  «©,  fig.  8,  plate  III:  represent  the  shaft  coming  from 
a  wheel ;  draw  the  line  cd  to  intersect  the  line  a  b  in  the  direc- 
tion intended  for  the  motion  to  be  conveyed,  and  this  line  cd 
will  represent  the  shaft  of  the  bevel-wheel  which  is  to  receive 
the  motion.  Suppose  then  the  shaft  e  d  is  to  revolve  three 
times,  whilst  the  shaft  a  b  revolves  once ;  draw  the  parallel  line 
it  at  any  moderate  distance,  (suppose  one  foot  by  a  scale,) 
then  draw  the  parallel  line  k  h,  at  three  feet  distance,  after 
which  draw  the  dotted  line  tox,  through  the  intersection  of  the 
shaft  a  6  and  c  rf,  and  likewise  through  the  intersection  of  the 
parallel  lines  ?t  and  k kt  in  the  points  x  and  y$  which  will  be 
the  pitch-line  of  the  two  bevel-wheels,  or  the  line  where  the 
teeth  of  the  two  wheels  act  on  each  other,  as  may  be  seen  by 
fig.  0,  where  it  is  obvious  to  inspection  that  the  motion  may  be 
conveyed  in  any  direction. 

In  crown  wheels  and  bevelled  geer,  the  faces  of  the  teeth 
must  be  all  tapered,  as  if  they  proceeded  from  a  common 
centre.  The  pinion  may  be  considered  as  a  portion  of  a  cone, 
which,  rolling  along  the  horizontal  rim  of  the  wheel,  traces  the 
contour  of  the  teeth,  by  describing  a  modified  epicycloid.  The 
same  general  principles  indicate  all  the  variations.  It  is  of 
practical  consequence  that  the  teeth  of  wheels  should  all  be 
equally  worn.  In  their  mutual  congress,  therefore,  they  ought 
to  produce  a  series  of  the  most  diversified  contacts.  To  effect 
this  object,  the  number  of  teeth  in  the  pinion  and  the  wheel 
must  be  as  discordant  as  possible.  If  the  one  were  any  aliquot 
part  of  the  other,  the  same  incessant  coincidence  would  soon 
recur,-  occasioning  a  partial  and  disproportionate  attrition. 
Prime  numbers  should  be  preferred,  and  the  larger  they  are, 
the  smoother  will  the  wheels  work.  The  odd  tooth  in  the 
pinion  is  by  our  mill-wrights  very  appositely  called  the  hunt- 
ing cog. 

The  effects  produced  by  machines  are  extremely  diversified. 
To  extend  action  to  a  distance,  or  to  divert  its  direction,  to 
reduce  or  multiply  the  celerity  impressed  ;  to  modify  an  uni- 
form progression  into  an  accelerating  or  retarding  one;  to 
maintain  a  parallel  motion ;  to  change  a  rectilineal  into  a  cir- 
cular motion,  and  the  reverse ;  to  convert  a  reciprocating  play 
in*o  a  constant  circulation  or  equable  rectilineal  flow;— these 
are  a  few  of  the  objects  generally  aimed  at.  Pressure  is  con- 
veyed to  any  distance,  by  a  system  of  parallel  levers,  sup- 
ported at  certain  intervals,  the  extremities  of  their  arms  being 
connected  by  a  train  of  beams.    The  direction  of  any  power  is 


easily  changed,  by  means  of  a  crank  or  bent  lever.  The  sine 
contrivance,  aided  by  the  action  of  a  fly,  converts  a  recipro- 
cating into  a  circular  motion.  This  effect  is  likewise  produced 
by  a  rack,  working  alternately  on  the  opposite  sides  of  a  toothed 
wheel.  The  celerity  is  modified  at  pleasure,  by  affixing  to  the 
axle  solid  blocks,  sometimes  called  heart  wheels,  and  fashioned 
like  spiral  or  eccentric  corves.  These  lines  may  be  traced 
with  such  accuracy  as  to  evolve  the  precise  succession  of  im- 
pulse required.  But  all  the  transitions  should,  if  possible,  be 
gradual,  any  sudden  change  occasioning  a  concussion  which 
wastes  the  force,  and  tends  to  disjoint  and  shatter  the  parts  of 
the  machine. 

The  most  elegant  mode  of  transmitting  force  in  any  direc- 
tion, is  by  a  contrivance  termed  the  Universal  Joint,  (see  the 
Plate,  fig.  10.)  Instead  of  the  cross,  a  ring  or  a  ball  is  often 
preferred.  But  the  angular  motion  communicated  in  this  way 
is  not  quite  equable,  and  becomes  even  irregular  in  the  case  of 
great  obliquity.  By  doubling,  however,  the  combination  of 
axes,  the  impression  may  be  turned  aside  almost  into  an  op- 
posite direction,  and  may  be  rendered  uniform  by  a  compen- 
sation of  irregularities. 

An  alternate  motion  is  beautifully  converted  into  a  revolving 
one,  by  a  vertical  rod  which  carries  affixed  to  it  a  wheel  in- 
dented to  another  wheel  of  the  same  size.  The  central  wheel, 
describing  at  each  reciprocation  a  double  circumference,  must 
turn  twice  round.  This  mechanism  is,  from  a  vague  analogy, 
called  the  Sun  and  Planet  Wheel.  A  reciprocating  beam  can 
be  made  to  raise  and  depress  a  rod  very  nearly  in  a  vertical  Hue, 
by  means  of  a  regulated  parallelogram.  Thus,  asin  the  figure,  C 
being  the  centre  of  the  beam,  let  an  arm  B  £  turn  about  the 


firm  joint  B,  and  guide  the  end  E  of  the  parallelogram  A  DBF; 
if  C  D  be  taken  a  mean  proportional  to  A  D  and  u  E,  the  other 
end  F,  carrying  the  rod  of  a  piston,  will  travel  in  a  path  which 
is  very  nearly  rectilineal  and  perpendicular.  These  two  fide 
contrivances  were  happily  combined  in  Watt's  Steam  Engine* 

Mechanical  Surgery ,  is  a  branch  of  the  profession,  the 
object  of  which  is,  by  mechanical  means,  to  relieve  or  to 
remedy  certain  deformities  or  injuries  to  which  some  persons 
are  subject  from  their  birth,  but  which  in  many  cases  are  the 
result  of  accident. 

MEDAL  denotes  a  piece  of  metal  in  the  form  of  coin,  such 
as  was  either  current  money  among  the  ancients,  or  struek  od 
any  particular  occasion,  to  preserve  the  portrait  of  some  great 
person,  or  the  memory  of  some  illustrious  action,  to  posterity. 
As  historical  documents,  they  form  the  principal  evidence  "we 
can  have  of  the  troth  of  the  old  historians.  In  some  few  in? 
stances  they  correct  the  names  of  sovereigns ;  and  in  a  great 
many,  illustrate  the  chronology  of  reigns.  Bv  their  assistance 
the  geographer  has  sometimes  been  enabled  to  determine  the 
situation  of  a  town  whose  name  alone  has  reached  us.  To  the 
naturalist  they  afford  the  only  proofs  of  the  knowledge  which 
the  ancients  had  of  certain  plants  and  animals ;  and  they  some* 
times  preserve  delineations  of  buildings  for  the  architect,  o| 
which  not  even  a  ruin  is  at  this  day  standing. 

MEDALLION,  or  Medalion,  a  medal  of  an  extraordinary 
size,  supposed  to  be  anciently  struck  by  the  emperors  tor  their 
friends,  and  for  foreign  princes  and  ambassadors.  But,  that 
the  smallncss  of  their  number  might  not  endanger  the  Ipsa  of 
the  devices  they  bore,  the  Romans  generally  took  care  tit 
stamp  the  subject  of  them  upon  their  ordinary  coin.  Medal-", 
lions,  in  respect  of  the  other  coins,  were  the  same  as  modem 
medals  in  respect  of  modern  money :  they  were  exempted 
from  all  commerce,  and  had  no  other  value  than  what  Was  se^ 
upon  them  bv  the  fancy  of  the  owner.  Medallions  are  $6. 
scarce,  that  there  cannot  be  any  set  made  of  (hem,  even  ttyopglj^ 
the  metals  and  sizes  should  be  mixed  promiscuously. 

MEDEOLA,  Climbing  African  Asparagus,  a  geuu's  of  plants 
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belonging  to  the  hexandria  class,  and  in  the  natural  method 
ranking  under  the  llth  order,  sarmeutaceae. 

MEDIAN  A,  the  name  of  a  vein  or  little  vessel,  made  by  the 
anion  of  the  cephalic  and  basilic  in  the  bend  of  the  elbow. 

MEDIASTINUM,  in  Anatomy,  a  double  membrane,  formed 
by  a  dnplicatnre  of  the  pleura;  serving  to  divide  the  thorax 
and  the  lungs  into  two  parts,  and  to  sustain  the  viscera,  and 
prevent  their  falling  from  one  side  of  the  thorax  to  the  other. 
&m  Anatomy. 

MEDIATE,  or  Intermediate,  something  that  stands  betwixt 
and  connects  two  or  more  terms  considered  as  extremes ;  in 
which  sense  it  stands  opposed  to  immediate. 

MEDIATOR,  a  person  that  manages  or  transacts  between 
two  parties  at  variance,  in  order  to  reconcile  them.  The  word, 
in  scripture,  is  applied,  1.  To  Jesus  Christ,  who  is  the  only 
intercessor  and  peace-maker  between  God  and  man,  (1  Tim. 
ii.  5.)  3.  To  Moses,  who  interposed  between  the  Lord  and 
his  people,  to  declare  nnto  them  his  word,  (Deut.  v.  5.  iii.  19.) 

MEDICAGO  FALCATA.  Yellow  Medic. -U  nearly  allied 
to  lucerne,  and  is  equally  good  for  fodder ;  it  will  grow  on 
land  that  is  very  dry,  and  hence  is  likely  to  become  a  most  use- 
ful plant;  its  culture  has,  however,  been  tried  but  partially. 
Some  experiments  wero  made  with  this  plant  by  Thomas  Le 
Blanc,  Esq.,  in  Suffolk,  which  are  recorded  by  Professor 
Martyn. 

Medicago  Poltmorpha.  Variable  Medic—This  is  also  a 
plant  much  relished  by  cattle,  bnt  is  not  in  cultivation :  it  is 
an  annual,  and  perhaps  inferior  in  many  respects  to  the  Non- 
such, which  it  in  some  measure  resembles.  There  arc  many 
varieties  of  this  plant  cultivated  in  flower  gardens  on  account 
of  the  curious  shapes  of  the  seed-pods,  some  having  a  distant 
resemblance  to  snails'  horns,  caterpillars,  &c.  under  which 
names  they  are  sold  in  the  seed-shops.  It  grows  in  sandy 
hilly  soils ;  the  wild  kind  has  flat  pods. 

Medicago  Sativa.  Lucerne. — Too  much  cannot  be  said  in 
praise  of  this  most  useful  perennial  plant:  it  is  every  thing  the 
fanner  can  wish  for,  excepting  that  it  will  not  grow  without 
proper  eultnre.  It  should  be  drilled  at  eighteen  inches  dis- 
tance, and  kept  constantly  hoed  all  summer,  have  a  large  coat 
of  manure  in  winter,  and  be  dog  into  the  ground  between  the 
drills.  Six  or  seven  pounds  of  seed  will  sow  an  acre  in  this 
mode.  Lucerne  is  sometimes  sown  with  grass  and  clover  for 
forming  meadow  land;  but  as  it  does  not  thrive  well  when  en- 
cumbered with  other  plants,  no  good  can  be  derived  from  the 
practice.  No  plant  requires,  or  in  fact  deserves,  better  culti- 
vation than  this,  and  few  plants  yield  less  if  badly  managed. 

Medic  ago  Lupulina.  Trefoil,  or  Nonsuch. — A  biennial 
plant,  very  usefully  cultivated  with  rye-grass  and  clover  for 
forming  artificial  meadows.  Trefoil  when  left  ou  the  ground 
will  seed,  and  these  will  readily  grow  and  renew  the  plant  suc- 
cessively ;  which  has  caused  some  persons  to  suppose  it  to  be 
perennial.  About  eight  or  ten  pounds  of  seed  are  usually  sown 
a  1th  six  or  eight  pecks  of  rye-grass  for  an  acre,  under  a  crop 
of  barley  or  oats. 

Medicago,  Snail  Trefoil,  a  genus  of  plants  belonging  to  the 
diadelphia  class,  and  in  the  natural  method  rauking  under  the 
33d  order,  papilionaceae.  See  Greens  Botanical  Dictionary. 
For  the  properties  and  culture  of  Lucerne,  a  species  of  this 
genos,  see  Agriculture. 

MEDICINAL,  any  thing  belonging  to  medicine. 

Medicinal  Springs,  a  general  name  for  any  fountain,  the 
waters  of  which  are  of  use  for  removing  certain  disorders. 
They  are  commonly  either  chalybeate  or  sulphureous.  See 
SraiNGS  and  Water. 

MEDICINE,  the  art  of  preventing,  curing,  or  alleviating 
those  diseases  to  which  the  human  body  is  subject,  is  of  very 
great  antiquity,  for  we  find  that  the  sacred  historian  styles 
those  servants  to  Joseph,  who  embalmed  the  body  of  the  patri- 
arch Jacob,  "  physicians."  Joseph  was  then  in  Egypt,  the 
cradle  of  science,  where  Hioth,  the  inventor  of  the  art,  shared 
divine  honours  with  Osiris  and  Isi*.  Esculapius  was  the  most 
tavjaent  practitioner  among  the  Greeks,  and  the  writings  of 
Hippocrates  are  the  most  ancient  on  this  art,  since  they  were 
stnned  400  Tears  before  Christ.  This  sage  judged  of  diseases 
■obs  the  look,  posture  of  the  patient  in  bed,  from  respiration, 
the  excrementitious  discharges,  expectoration,  sweat,  and  the 
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pulse.  His  maxims  for  the  preservation  of  health  are,  tem- 
perance, exercise,  and  labour.  Hi*  maxims  for  the  cure  of 
diseases  are,  that  evacuations  cure  those  diseases  which  come 
from  repletion,  and  repletion  those  caused  by  evacuations. 
The  first  physician  of  eminence  who  differed  considerably  in 
his  practice  from  Hippocrates  was  Praxagoras.  Ccelius  Aure- 
lianus  acquaints  us,  that  he  made  great  use  of  vomits  in  his 
practice,  insomuch  as  to  exhibit  them  in  the  iliac  passion  till 
the  excrements  were  discharged  by  the  mouth.  In  this  distem- 
per he  also  advised,  when  all  other  methods  failed,  to  open  the 
belly,  cut  the  intestine,  take  out  the  indurated  ficccs,  and  then 
to  sew  up  all  again  ;  but  this  practice  has  not  probably  been 
followed  by  any  subsequent  physician.  This  man  had  for  a 
disciple  the  famous  Herophilus,  who  was  contemporary  with 
Erasistratos,  a  physician  of  great  eminence,  who  flourished  in 
the  time  of  Seleucus,  one  of  the  successors  of  Alexander  the 
Great. 

Celsus,  who  lived  in  the  time  of  Tiberius,  ranks  next  to 
Hippocrates  as  a  medical  writer  and  physician.  Galen,  a 
native  of  Peigaraus,  made  a  great  figure  as  a  writer  and  prac- 
titioner in  this  art  during  the  reign  of  Adrian.  Time  would 
fail  us  to  name  all  the  useful  and  empiric  physicians  who 
flourished  from  that  period  till  the  downfall  of  the  Roman 
empire,  when  the  inundation  of  Goths  and  Vandals  had  almost 
completely  exterminated  literature  of  every  kiud  in  Europe, 
and  medicine,  though  a  practical  art,  shared  the  same  fate 
with  more  abstract  sciences.  Learning  in  general,  banished 
from  the  seat  of  arms,  took  refuge  among  the  eastern  nations, 
where  the  arts  of  peace  still  continued  to  be  cultivated.  To 
the  Arabian  physicians,  as  they  have  been  called,  we  are 
indebted  both  for  the  preservation  of  medical  science,  as  it 
subsisted  among  the  Greeks  and  Romans,  and  likewise  for  tho 
description  of  some  new  diseases,  particularly  the  small  pox. 
Among  the  most  eminent  of  the  Arabians,  we  may  mention 
Rhases,  Avicenna,  Albucasis,  and  Avenzoar.  But  of  their 
writings  it  would  be  tedious,  and  is  unnecessary,  to  give  any 
particular  account.  They  were  for  the  most  part,  indeed,  only 
copiers  of  the  Greeks.  We  are,  however,  indebted  to  them 
for  some  improvements.  They  were  the  first  who  introduced 
chemical  remedies,  though  of  these  they  used  but  few,  nor  did 
they  make  any  considerable  progress  in  the  chemical  art. 
Anatomy  was  not  in  the  least  improved  by  them,  nor  did 
surgery  receive  any  advancement  till  the  time  of  Albucasis, 
who  lived  probably  iu  the  12th  century.  They  added  a  great 
deal  to  botany  and  the  materia  medica,  by  the  introduction  of 
new  drugs,  of  the  aromatio  kind  especially,  from  the  East, 
many  of  which  are  of  considerable  use.  They  also  found  out 
the  way  of  making  sugar;  and  by  help  of  that,  syrups;  which 
two  new  materials  are  of  great  use  in  mixing  up  compound 
medicines. 

In  the  beginning  of  the  16th  century,  the  famous  chemist 
Paracelsus  introduced  a  new  system  into  medicine,  founded  on 
the  principles  of  chemistry.  The  Galenical  system  bad  pre- 
vailed till  his  time ;  but  the  practice  had  greatly  degenerated, 
and  was  become  quite  trifling  and  frivolous.  The  physicians 
in  general  rejected  the  use  of  opium,  mercury,  and  other  effica- 
cious remedies.  Paracelsus,  who  made  use  of  them,  had 
therefore  greatly  the  advantage  over  them;  and  now  all  things 
relating  to  medicine  were  explained  on  imaginary  chemical 
principles.  It  will  easily  be  conceived,  that  a  practice  founded 
in  this  manner  could  be  no  other  than  the  most  dangerous 
quackery.  The  discovery  of  the  circulation  of  the  blood  in  the 
year  1528.  opened  a  new  era  in  medicine,  which  the  abilities 
of  Slalil,  Hoffman,  Boerhaave,  Cullen,  and  Dr.  James  Gregory, 
have  further  extended. 

Medicine,  in  examining  the  functions  of  the  human  body, 
considers  those  that  relate  to  itself  only,  and  others  to  external 
thint^.  To  the  latter  class  belong  those  which,  by  physicians, 
are  called  the  animal  functions ;  to  which  are  to  be  referred  all 
our  senses,  as  well  as  the  power  of  voluntary  motion,  by  which 
we  become  acquainted  with  the  universe,  and  enjoy  this  earth. 
Among  the  functions  which  relate  to  the  body,  some  have  been 
named  vital,  such  as  the  circulation  of  the  blood  and  respira- 
tion ;  because,  without  the  constant  continuance  of  these,  life 
cannot  subsist;  others,  intended  for  repairing  the  waste  of 
the  system,  have  been  termed  the  natural  functions ;  for  by  the 
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constant  attrition  of  the  solids  and  the  evaporation  of  the  fluid 
parts  of  the  body,  we  stand  in  need  of  nourishment  to  supply 
the  waste;  after  which  the  putrid  and  excrementitious  parts 
must  be  thrown  oat  by  the  proper  passages.  The  digestion  of 
the  food,  secretion  of  the  humours,  and  excretion  of  the  putrid 
parts  of  the  food,  are  referred  to  this  class;  which,  though 
necessary  to  life,  may  yet  be  interrupted  for  a  considerable 
time  without  danger.  This  division  of  the  functions  into  ani- 
mal, vital,  and  natural,  is  of  very  ancient  date,  and  is  perhaps 
one  of  the  best  that  has  yet  been  proposed. 

Distinction  of  Diseases  into  Simple  and  Compound,  A  disease 
takes  place  when  the  body  has  so  far  declined  from  a  sound  state, 
that  its  functions  are  cither  quite  impeded,  or  performed  with 
difficulty.  A  disease  therefore  may  happen  to  any  part  of  the  body 
either  solid  or  fluid,  or  to  any  one  of  the  functions ;  and  those  may 
occur  either  singly,  or  several  of  them  may  be  diseased  at  the 
same  time  ;  whence  the  distinction  of  diseases  into  simple  and 
compound.  We  have  examples  of  the  most  simple  kinds  of 
diseases,  in  the  rupture  or  other  injury  of  any  of  the  corporeal 
organs,  by  which  means  they  become  less  fit  for  performing 
their  offices ;  or,  though  the  organs  themselves  should  remain 
sound,  if  the  solids  or  fluids  have  degenerated  from  a  healthy 
state;  or  if,  having  lost  their  proper  qualities,  they  have 
acquired  others  of  a  different,  perhaps  of  a  noxious  nature ;  or, 
lastly,  if  the  moving  powers  shall  become  too  weak  or  too 
strong,  or  direct  their  force  in  a  way  contrary  to  what  nature 
requires. 

Symptoms.  The  most  simple  diseases  arc  either  productive 
of  others,  or  of  symptoms,  by  which  alone  they  become  known 
to  us.  Every  thing  in  which  a  sick  person  is  observed  to  differ 
from  one  in  health  is  called  a  symptom ;  and  the  most  remark- 
able of  these  symptoms,  which  most  commonly  appear,  define 
and  constitute  the  disease. 

Predisponent  Cause.  The  causes  of  diseases  are  various ; 
often  obscure,  and  sometimes  totally  unknown.  The  most 
full  and  perfect  proximate  cause  is  that  which,  when  preseot, 
produces  a  disease ;  when  taken  away,  removes  it ;  and  when 
changed,  changes  it — There  are  also  remote  causes,  which 
physicians  have  been  accustomed  to  divide  into  tho  predispo- 
nent  and  exciting  ones.  The  former  arc  those  which  only 
render  the  body  fit  for  a  disease,  or  which  put  it  into  such  a 
state  that  it  will  readily  receive  one.  The  exciting  cause  is  that 
which  immediately  produces  the  disease  in  a  body  already 
disposed  to  receive  it. 

Exciting  Cause.  The  predisponent  cause  is  always  inherent 
in  the  body  itself,  though  perhaps  it  originally  came  from  with- 
out ;  thus  heat  or  cold,  a  very  sparing  or  a  very  luxurious  diet, 
and  many  other  particulars,  may  operate  as  causes  of  predis- 
position, inducing  plethora,  inanition,  or  the  like:  but  the 
exciting  cause  may  either  come  from  within  or  without. 

Proximate  Cause.  From  the  combined  action  of  the  predis- 
ponent and  exciting  causes  comes  the  proximate  cause,  which 
neither  of  the  two  taken  singly  is  often  able  to  produce.  A 
body  predisposed  to  disease  therefore*  has  already  declined 
»omewhat  from  a  state  of  perfect  health,  although  none  of  its 
functions  arc  impeded  in  such  a  manner  that  we  can  truly  say 
the  person  is  diseased.  Yet  sometimes  the  predisponent 
cause,  by  continuing  long,  may  arrive  at  such  a  height,  that  it 
alone,  without  the  addition  of  any  exciting  cause,  may  produce 
a  real  disease.  The  exciting  cause  also,  though  it  should  not 
be  able  immediately  to  bring  on  a  disease ;  yet  if  it  continues 
long,  will  by  degrees  destroy  the  strongest  consitution,  and 
render  it  liable  to  various  diseases ;  because  it  either  produces 
a  predisponent  cause,  or  is  converted  into  it,  so  that  the  same 
thing  may  sometimes  be  an  exciting  cause,  sometimes  a  pre- 
disponent one,  or  rather  a  cause  of  predisposition ;  of  which  the 
inclemencies  of  the  weather,  sloth,  luxury,  &c.  are  examples. 

Hereditary  Diseaees.  Diseases,  however,  seem  to  have  their 
origin  from  tho  very  constitution  of  the  animal  machine ;  and 
hence  many  diseases  are  common  to  every  body  when  a -proper 
exciting  cause  occurs,  though  some  people  arc  much  more 
liable  to  certain  diseases  than  others.  Some  arc  hereditary; 
for  as  healthy  parents  naturally  produce  healthy  children,  so 
diseased  parents  as  naturally  produce  a  diseased  offspring. 
Some  of  these  diseases  appear  in  the  earliest  infancy  ;  others 
occur  equally  at  all  ages ;  nor  are  there  wanting  some  which 


lurk  unsuspected  even  to  the  latest  old  age,  at  last  breaking 
out  with  the  utmost  violence  Some  diseases  are  bora  with 
us,  even  though  they  have  no  proper  foundation  in  our  ooosti* 
tution,  as  when  a  foetus  receives  some  hurt  by  an  injury  done 
to  the  mother  ;  while  others,  neither  born  with  us,  nor  having 
any  foundation  in  tl>e  constitution,  are  suckled  in  with  the 
nurse's  milk. 

Diseases  from  Aye  and  Sex,  Many  diseases  accompany  the 
different  stages  of  life ;  and  hence  some  are  proper  to  i  a  fenny, 
youth,  and  old  age.  Some  also  are  proper  to  each  of  the 
&tx»s ;  especially  the  female  sex,  proceeding,  no  doubt,  from 
the  general  constitution  of  the  body,  but  particularly  front 
the  state  of  the  parts  subservient  to  generation.  Hence  the 
diseases  peculiar  to  virgins,  to  menstruating  women*  to  women 
with  child,  to  lying-in  women,  to  nurses,  and  to  old  women. 

Diseases  from  Climate.  The  climate  itself,  under  which 
people  live,  produces  some  diseases ;  and  every  climate  has  a 
tendency  to  produce  particular  diseases,  either  from  its  excess 
of  heat  or  cold,  or  from  the  mutability  of  the  weather.  An 
immense  number  of  diseases  also  may  be  produced  by  impure 
air,  or  such  as  is  loaded  with  putrid,  marshy,  and  other  noxious 
vapours.  The  same  thing  may  happen  likewise  from  cor- 
rupted aliment,  whether  meat  or  drink ;  though  even  the  best 
and  most  nutritious  aliment  will  hurt  if  taken  in  too  great  quan- 
tity ;  not  to  mention  poisons,  which  are  endowed  with  saeh 
pernicious  qualities,  that  even  when  taken  in  a  very  small 
quantity  they  produce  the  most  grievous  diseases,  or  perhaps 
even  death  itself.  Lastly,  from  innumerable  accidents  and 
dangers  to  which  mankind  are  exposed,  they  frequently  cots* 
off  with  broken  limbs,  wounds,  and  contusions,  sometimes 
quite  incurable;  and  these  misfortunes,  though  proceeding 
from  an  external  cause,  often  terminate  in  internal  diseases. 

Diseases  from  Passions  of  the  Mintl.  Besides  the  dangers 
arising  from  those  actions  of  the  body  and  mind  which  are  hi 
our  own  power,  there  are  others  arising  from  those  which  are 
quite  involuntary.  Thus,  passions  of  the  mind,  either  when 
carried  to  too  great  excess,  or  when  long  continued,  equally 
destroy  the  health ;  nay,  will  even  sometimes  bring  on  sudden 
death.  Sleep  also,  which  is  of  the  greatest  service  in  restoring 
the  exhausted  strength  of  the  body,  proves  noxious  either  from 
its  too  great  or  too  little  quantity.  In  the  most  healthy  body 
also,  many  things  always  require  to  be  evacuated.  The  reten- 
tion of  these  is  hurtful,  as  well  as  too  profuse  an  evacuation, 
or  the  excretion  of  those  things  either  spontaneously  or  arti- 
ficially, which  nature  directs  to  be  retained.  As  the  solid  parts 
sometimes  become  flabby,  soft,  almost  dissolved,  and  unfit  for 
their  proper  offices ;  so  the  fluids  are  sometimes  inspissated, 
and  formed  even  into  the  hardest  solid  masses.  Hence  im- 
peded action  of  the  organs,  vehement  pain,-  various  and 
grievous  diseases.  Lastly,  some  animals  are  to  be  reckoned 
among  the  .causes  of  diseases ;  such,  particularly,  as  support 
their  life  at  the  expense  of  others;  and  these  either  invade  us 
from  without,  or  take  up  their  residence  within  the  body, 
gnawing  the  bowels  while  the  person  is  yet  alive,  with  great 
danger  and  distress. 

It  would  be  foreign  to  our  purpose  to  enter  upon  any 
analysis  of  the  animal  solids,  their  qualities,  &o. ;  nor  can  we 
do  more  than  enumerate  the  vital  solids,  or  those  which  enjoy 
sense  and  mobility,  as  feeling,  pain,  anxiety,  itching,  taste, 
smell,  bearing,  sight,  vertigo ;  memory,  delirium,  melancholy, 
and  idiotism,  which  four  last  are  properly  internal  senses. 
The  disorders  in  the  muscular  power  arise  from  too  great 
mobility,  vigour,  torpor,  debility,  palsy,  spasm;— sleep,  the 
circulation  of  the  blood,  the  pulsation  of  the  arteries,  palpita- 
tion, syncope,  are  all  different  disorders  from  the  former;  and 
diseases  of  the  blood  arise  from  plethora,  inanition,  morbid 
thinness,  thickness,  and  acrimony  ;— the  disorders  of  respira- 
tion arc,  coughs  and  sneezings ;  those  of  digestion  embrace 
costiveness  and  looseness;  such  as  proceed  from  the  disorgani- 
zation of  the  alimentary  canal,  are,  dysentery,  tenesmus, 
nausea,  iliac  passion,  vomiting,  cholera ;  from  disorders  in  the 
secretory  organs  proceed  excessive  perspiration,  suppression 
of  urine,  dysuria,  strangury,  urinary  calculi,  and  scirrhus. 

MEDIETAS  Lingua,  a  jury  or  inquest,  whereof  the  one-half 
consists  of  denizens,  the  other  strangers,  in  pleas,  wherein  the' 
one  party  is  a  stranger.  < 
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MEDIUM,  in  Logic,  the  mean  or  middle  term  of  a  syllogism, 
being  an  argument,  reason,  or  consideration  for  which  we  affirm 
or  deny  any  thins; :  or,  it  is  the  caose  why  the  greater  extreme 
is  affirmed  or  denied  of  the  less,  in  the  conclusion. 

Medium,  in  Arithmetic,  or  Arithmetical  Medium  or  Mean, 
that  uhieh  it  equally  distant  from  each  extreme,  or  which  ex- 
ceeds the  lesser  extreme  as  much  as  it  is  exceeded  by  the 
greater,  in  respeet  of  quantity,  not  of  proportion ;  thus,  9  is  a 
medium  between  6  and  12. 

Mldii'M,  Geometrical*  is  that  where  the  same  ratio  is  preserv- 
ed between  the  first  and  second,  as  between  the  second  and 
third  terms,  or  that  which  exceeds  the  same  ratio,  or  quota  of 
itself,  as  it  is  exeeeded :  thus,  6  is  a  geometrical  medium  be- 
tween 4  and  9. 

Medium,  in  Philosophy,  that  space  or  region  through  which 
a  body  in  motion  passes  to  any  point :  thus,  aUlier  is  supposed 
to  be  the  medium  through  which  the  heavenly  bodies  move. 

Medium,  Subtile  or  JEtkereaL  Sir  Isaac  Newton  makes  it 
probable,  that  besides  the  particular  aerial  medium,  wherein  we 
live  and  breathe,  there  is  another  more  universal  one,  which  he 
calls  ao  sstbereal  medium,  vastly  more  rare,  subtile,  elastic,  and 
active  than  air,  and  by  that  means  freely  permeating  the  pores 
and  interstices  of  all  other  mediums,  and  diffusing  itself 
through  the  whole  creation ;  and  by  the  intervention  hereof,  he 
thinks  H  is,  that  most  of  the  great  phenomena  of  nature  are 
elected. 

MEDUSA,  io  Natural  History,  a  genus  of  the  vermes  mol- 
loaea  class  and  order.  They  consist  of  a  tender  gelatinous 
mas*  of  different  figure,  with  arms  proceeding  from  the  lower 
surface  i  the  larger  species,  when  touched,  cause  a  slight  ting- 
ling and  redness,  and  are  usually  denominated  sea-nettles; 
they  are  supposed  to  constitute  the  chief  food  of  cetaceous  fish. 
Most  of  them  shine  with  great  splendour  in  the  water. 

M  BLANC  HOLY,  a  species  of  insanity*  supposed  to  arise 
from  a  redundancy  of  bile,  which  from  disease  becomes  of  a 
dark  eoloar.    See  Medicine. 

3IBLASIC  ACID,  found  in  molasses,  supposed  to  be  the 
same  as  the  acetic  acid. 

MBLEAGRIS,  in  Natural  History,  the  turkey,  a  genus  of 
birds  of  toe  order  gallinae.  The  wild  turkey  Is  a  native  of 
America,  the  presumed  origin  of  every  species  under  the  genus. 
In  the  northern  parts  of  that  continent  these  birds  arc  found  in 
fioeka  of  several  hundreds,  whieh  during  the  day-time  resort 
to  the  woods,  feeding  principally  upon  acorns,  returning  by 
night  to  some  swampy  grounds,  where  they  roost  upon  the  high- 
est trees.  In  Carolina  they  occasionally  grow  to  the  weight  of 
thirty  pounds.  Turkeys  breed  only  once  in  a  year,  but  will 
produee  a  great  number  at  a  time,  sometimes  seventeen.  The 
feaaale  sits  with  extreme  closeness,  and  is  very  assiduous  in 
maternal  duties.  The  young,  however,  are  wery  susceptible  of 
injary,  from  almost  innumerable  causes,  from  cold  and  wet, 
and  even  sunshine  itself. 

MELISSA  OFFICINALIS.  Balm.— This  herb,  in  its  recent 
state,  has  a  weak,  roughisb,  aromatic  taste,  and  a  pleasant 
smell,  somewhat  of  the  lemon  kind.  On  distilling  the  fresh 
herb  with  water,  it  impregnates  the  first  runnings  pretty 
strongly  with  its  gratefnl  flavour.  Prepared  as  tea,  however, 
it  makes  a  gratefnl  diluent  drink  in  fevers  ;  and  in  this  way  it 
is  commonly  nscd,  either  by  itself,  or  acidulated  with  the  juice 
of  lemons. 

MELITTIS  MELISSOPRYLLUM,  and  Melittis  Grandi- 
plora.  Baetard  bah*.— Both  these  plants  are  very  beautiful, 
■ad  are  deserving  a  place  in  the  flower  garden :  they  arc  of 
easy  col  tare,  and  will  grow  well  under  the  shade  of  trees,  a 
property  that  will  always  recommend  them  to  the  notice  of  the 
cartons. 

MBLLATB8,  in  Chemistry,  a  genus  of  salts  formed  from  the 
awJIitie  acid. 

MELLITE,  or  Honey  Stone,  in  Mineralogy,  takes  its  name 
frasa  its  yellow  eoloar  like  that  of  honey.  Its  primitive  figure 
is  an  octahedron.  The  crystals  are  small,  their  surface  is  com- 

■only  smooth  and  shining.    Internally  it  is  splendent.    It  Is 


transparent,  passing  into  the  opaque,  and  possesses  a  double 
refraction.  It  is  softer  than  amber,  and  brittle.  Specific  gra- 
iny is  from  about  1*6  to  1*7.  It  becomes  electric  by  friction, 
eat  continues  so  only  a  short  time.    This  '^mineral  occurs  on 


bituminous  wood,  an  earthy  coal,  and  is  commonly  accompanied 
with  sulphur. 

MELL1TIC  ACTD,  is  procured  from  mcllite  reduced  to  pow- 
der, and  boiled  with  about  seventy-two  times  its  weight  of 
water,  the  alumina  is  precipitated  in  the  form  of  flakes,  and  the 
acid  combines  with  the  water.  By  filtration  and  evaporation, 
crystals  are  deposited  in  the  form  of  fine  needles,  or  in  small 
short  prisms.  The  acid  is  not  very  soluble  in  water ;  its  con- 
stituent parts  are  carbon,  hydrogen,  and  oxygen.  In  combina- 
tion with  the  earths,  alkalies,  and  metallic  oxides,  it  forms 
compounds  denominated  mellatcs. 

MELODRAME.  See  Drama.  A  modern  word  for  dramatic 
performances  in  which  songs  are  intermixed. 

MELODY,  in  Music,  the  agreeable  effect  of  different  sounds, 
ranged  and  disposed  in  succession,  so  that  melody  is  the  effect 
of  a  single  voice  or  Instrument,  by  which  it  is  distinguished 
from  harmony. 

MELOE,  a  genus  of  insects  of  the  order  coleoptern.  Thirty- 
five  species  have  been  described.  The  oil  beetle,  entirely  blue- 
black  or  dark  violet,  is  found  in  the  advanced  state  of  spring, 
in  fields  and  pastures,  creeping  slowly,  the  body  appearing 
so  distended  with  eggs  as  to  cause  the  insect  to  move  with 
difficulty.  On  being  roughly  touched,  it  suddenly  exudes' a 
moisture  from  the  pores,  of  a  yellow  colour,  and  of  a  very 
penetrating  and  peculiar  smell.  The  female  of  this  spe- 
cies deposits  her  tg^s  in  a  heap  beneath  the  surface  of  the 
ground ;  from  these  are  hatched  the  larvae,  which  find  subsist- 
ence by  attaching  themselves  to  other  insects,  and  absorbing 
their  juices.  The  blister-fly,  or  Spanish-fly,  found  chiefly  in 
Spain,  is  an  insect  of  great  beauty,  being  entirely  of  tlie  richest 
gilded  grass  green,  with  black  antennae.  This  is  the  cantharis 
of  the  shops,  and  the  safest  and  most  efficacious  application  for 
a  blister  plaster. 

MENDICANTS,  several  orders  of  friars,  who  having  no  set- 
tled revenue,  are  supported  by  charitable  contributions. 

MENISCUS,  a  little  moon,  or  rather  a  half-moon.  A  glass, 
concave  on  one  side  and  convex  on  the  other ;  as  a  watch 
glass. 

MENTSPERMIC  ACID,  supposed  to  be  found  in  the  me- 
nispermuin  cocculus. 

MENNONITES,  a  sect  who  believe  that  the  New  Testament 
is  the  only  rule  of  faith ;  that  the  terms  person  and  trinity  arc 
not  to  be  used  when  speaking  of  the  rather,  Son,  and  Holy 
Ghost ;  that  the  first  man  was  not  created  perfect ;  that  it  is  un- 
lawful to  swear  or  to  wage  war  upon  any  occasion  ;  that  infant* 
arc  not  the  proper  subjects  of  baptism  ;  and  that  ministers  of 
the  gospel  ought  to  receive  no  salary. 

MENSTRUUM,  Solvent  or  Dissolvent,  any  fluid  that  pos- 
sesses the  property  of  dissolving  or  separating  the  parts  of 
solid  bodies. 

MENSUR  ABILITY,  capacity  or  being  measured. 

MENSURATION,  that  branch  of  Mathematics  which  treats 
of  the  measurement  of  the  extensions,  capacities,  solidities,  See. 
of  bodies;  and  which,  in  consequence  of  its  very  extensive 
applications  to  the  various  purposes  of  life,  may  he  justly  con- 
sidered as  one  of  the  most  important  of  mathematical  sciences. 
It  is  highly  probable,  that  this  science  in  its  more  simple  state 
may  be  traced  to  the  origin  of  human  society.  When  men 
began  to  multiply,  and  turn  their  attention  to  the  cultivation  of 
the  earth,  it  became  necessary  to  have  some  means  of  dis- 
tinguishing the  portions  belonging  to  each  individual  or  family, 
both  as  to  situation  and  quantity.  The  same  necessity  dictated 
some  means  for  enumerating  their  flocks  and  herds.  Hence, 
the  former  gave  rise  to  mensuration,  and  the  latter  to  arith- 
metic. But  although  the  invention  of  mensuration  cannot  he 
attributed  to  any  one  person  or  nation,  its  existence  may  he 
traced  to  Egypt  at  a  very  early  age,  where,  though  in  its  in- 
fancy, it  assumed  a  scientific  form, immediately  connected  with 
the  overflowing  of  the  Nile.  After  the  Egyptians,  the  Greeks 
embodied  this  science  into  something  like  a  regular  system, 
and  to  them  we  arc  indebted  for  its  elementary  principles.  In 
some  of.  its  kindred  departments,  Euclid,  Archimedes,  and 
Cavalerius  have  gained  immortality ;  and  nntil  this  science 
shall  be  lost,  the  names  of  Bonnyrastle  and  Ifutton  cannot  be 
forgotten.  It  is  not  consistent  with  the  plan  of  this  work  to 
enter  into  details,  but  the  clearness,  simplicity,  and  rationality 


&o2 


H  K  N 


DICTIOHARY    OP    .MECHANICAL  SOIBKCS. 


UGH 


i 

=tt 

of  its  simple  principles,  may  be  gathered  from  the  following 
observations: — Every  quantity  ii  measured  by  aoroc  other 
qunntity  of  the  same  kind  ;  as  a  line  by  a  line,  a  surface  by  a 
surface,  and  a  solid  by  a  solid  ;  and  the  number  which  shews 
how  often  the  leaser,  called  the  measuring  unit,  Is  contained  in 
Uie  greater,  or  quantity  measured,  is  called  the  content  of  the 
quantity  to  measured.  Thus,  if  the  quantity  to  be  measured 
be  the  reotangle  ABCD,  and  the  little  r  „ 

square  E,  whose  aide  ia  one  inch,  be  the 
measuring  unit,  then,  as  often  as  the  said 
little  square  is  contained  in  the  rectangle, 
so  many  square  inches  the  rectangle  is 
tiiid  to  contain:  so  that  if  the  length  DC 
be  supposed  6  inane*,  and  the  breadth   . 

A  D  3  Inches,  the  content  of  the  reotangle  A 

will  be  3  limes  5,  or  16  square  inches:      I  e  [ 
because,  if  lines  be  drawn  parallel  to  the 

sides,  at  an  inch  distance  one  from  another,  Ihey  will  divide 
the  whole  reclanglo  ABCD  into  3  times  5,  or  15  equal  parts, 
of  one  inch  each.  And,  generally,  whatever  the  measures  of 
the  two  sides  may  be,  it  Is  evident  that  the  rectangle  will  con- 
tain the  square  B,  as  many  times  as  the  base  A  B  contains  the 
base  of  the  square,  repeated  as  often  as  the  altitude  A  I>  con- 
tains lie  altitude  of  the  square.  Hence  we  hate  the  following 
rule  for  any  parallelogram  whatever:— To  find  the  area  or  a 
parallelogram,  whether  it  be  a  squire,  a  rectangle,  a  rhombus, 
or  a  rhomboides.  Multiply  the  length  by  the  perpendicular 
) night,  and  the  product  will  be  the  area. 

MENTHA  VIUIDIS.  Spear-mint.— The  virtues  of  mint  are 
those  of  a  warm  stomachic  and  carminative :  in  loss  of  appe- 
tite, nausea,  continual  retohiors  to  vomit,  and  (as  Boerlioave 
expresses  it)  almost  paralytic  weaknesses  of  the  stomach,  there 
are  few  simples  perhaps  of  equal  efficacy.  In  colicky  pains, 
th*  gripes  to  which  children  nre  subject,  lienteries,  and  other 
kinds  of  immoderate  fluxes,  this  plant  frequently  does  good 
service.  II  likewise  proves  beneficial  In  sundry  hysteric  cases, 
and  affords  an  useful  cordial  In  languors  and  other  weaknesses 
consequent  upon  delivery.  The  beat  preparations  for  these 
purposes  are,  a  strong  infusion  made  from  the  dry  leaves  is 
water  (which  is  much  superior  to  one  from  the  green  herb)  or 
rather  a  tincture  or  extract  prepared  with  rectified  Spirit  '  The 
essential  oil,  a  simple  and  spirituous  water,  and  a  conserve; 
are  kept  in  the  shops :  the  Edinburgh  College  directs  an  infu- 
sion of  the  leaves  In  the  distilled  water.  This  herb  is  an  ingre- 
dient also  in  the  three  alexiterial  waters ;  and  its  essential 
oil,  in  the  stomach  plaster  and  stomachic  pills. 

Mkntha  Piperita.  Pepper-mint.— The  leaves  have  a  more 
penetration  smell  thnn  any  of  the  other  mints,  and  a  much 
warmer,  pungent,  glowing  taste  like  pepper,  sinking  as  It  were 
into  the  tongue.  The  principal  use  of  this  herb  is  in  flatulent 
colics,  languors,  and  other  like  disorders;  it  seems  (P  act  as 
soon  as  taken,  and  extends  its  e  flee  is  through  the  whole  sys- 
tem. Instantly  communicating  a  glowing  warmth.  Water 
extracts  the  whole  of  the  pungency  of  this  herb  l>y  infusion, 
and  elevates  it  in  distillation.  Its  officinal  preparations  arc 
au  essential  oil,  aud  a  simple  and  spirituous  water. 

Mentha  POLEOIUlf.  Pennyroyal—  Fenny  royal  Is  a  warn; 
pungent  herb  of  the  aromatic  kind,  similar  to  mint,  bat  more 
aarkl  and  less  agreeable.  It  has  long  been  held  in  great 
esteem,  and  not  undeservedly,  as  an  aperient  and  deobstruent. 
particularly  in  hysteric  complaints,  nnd  suppressions  of  tbe 
uterine  pin-gnlioM.  For  tbese  purposes,  the  distilled  water  Is 
generally  made  use  of,  or,  what  is  of  equal  efficacy,  an  infusion 
of  the  leaves.  It  la  observable,  that  both  water  and  reclined 
spirit  extract  tbe  virtues  of  this  herb  by  Infusion,  and  likewise 
elevate  greatest  part  of  them  in  distillation. 

MBNYANTHES  TRIFOL1ATA.  fl«c*-ir<m.-Tbe  leaves 
of  ibis  plant  jield  an  efficacious  aperient  and  deobstruent;  Ii 
promotes  the  fluid  secretions,  and.  iT  liberally  taken,  gen tlj 
loosens  the  belly.  It  has  of  late  gained  great  reputation  in 
■corfkou'e  and  scrofulous  disorders;  and  Its  good  effects  in 
these  cues  have  heea  warranted  by  experience:  Inveterate 
cntaaeoua  diseases  have  been  removed  by  an  Infusion  of  th* 
leavea,  drunk  to  the  quantity  of  a  pint  a  day.  at  proper  inter- 
vals,and  continued  some  weeks.  Boerhaave  relates,  that  he  was 
relieved  of  the  goat  by  drinking  the  juice  mixed  with  wliev. 


Menyaxthes  Nvuphoides. 
is  a  beautiful  aquatic,  and  clai 
pieces  of  water. 

MURCATOK,  Gerard,  bo  eminent  geographer  arHj  mataav 
malician,  was  born  ia  the  Low  Countries  in  1612;  to  whom  we 
are  indebted  for  the  construction  of  those  sea-charts  catted 
after  him  Mcrcator's  chart*,  as  also  for  that  part  of  ■avigetioa 
which  ia  after  Itim  called  Mcroator  sailing.  He  died  at  Jlahv 
bourg  in  1504. 

Mercator,  KichoUi,  a  celebrated  mathematician  and  astro- 
nomer, was  born  at  Holstein  in  1840;  but  spent  alt  the  latter 
San  of  his  life  in  England,  and  was  admitted  a  fellow  of  the 
loyal  Society.  He  is  said  to  have  possessed  considers  14* 
talents,  but  was  not  of  a  very  liberal  turn  of  mind.  Having 
made  himself  master  of  the  analogy  between  a  scale  of  loga- 
rithmic tangents  aod  Wright's  protraction  of  the  nautical  nteri- 
dial  line,  which  consisted  of  the  sums  of  the  sonants,  though  it 
did  not  appear  by  whom  this  analogy  was  first  discovered,  and 
being  desirous  of  making  tlie  moat  advantage  of  teas  and 
another  invention  in  navigation,  he,  by  a  paper  in  the  Phil. 
Trans,  for  June,  1666,  invited  the  public  to  enter  into  a>  wweev 
with  him  on  bis  ability  to  prove  tbe  truth  or  falsehood  of  la* 
supposed  analogy  I  This  proposal,  not  very  reputable  to  a 
man  of  science  and  literature,  was  sot  taken  np  by  any  one, 
and  Mereator  reserved  his  demonstration ;  be  however  disfJa. 
guished  himself  by  many  valuable  pieces  on  philosophy  and 
mathematical  subjects.  He  died  at  the  age  off*,  in  ib»  y«at 
1004. 

MERCHANT,  a  parson  who  boys  and  sella  commodities  *a 
gross,  or  deals  in  exchanges  ;  or  that  VsSqs  in  the  way  of  eoat- 
merce,  either  by  importation  or  exportation.  . 

MERCURIAMS  ANNUA.  A  *  n  tut  D^'t  Afrrwwrj.— Per- 
sons who  are  In  the  habit  of  gathering  wild  berk*  to  aboh, 
should  be  careful  or  this.  It  grows  plentifully  isr  all  rich 
grounds,  and  is  common  with  fat-ben  aad  the  other  herbs 
usually  collected  for  such  purpose*  in  the  spring,  and  fetal 
which  tt  is  not  readily  distinguished :  at  least,  we  oaaoot  de- 
scribe a  difference  that  a  person,  ignorant  of  botany,  east  ant* 
linguish  it  by. 

MERCURY,  is  a  metal,  which  io  our  climate  is  elwaya  laid, 
but  in  intense  cold  it  becomes  solid,  and  then  resembles  silver 
in  appearance,  and  is  malleable.— It  is  sometimes  found  native, 
l>ut  much  more  frequently  com biood  with  sulphur,  when  it  ft 
denominated  cinnabar.  It  is  separated  from  the  sulphur  by 
distillation  with  quick-lime  or  iron  firings.  Mercury  ia  oh  trial* 
abundantly  in  tbe  Austrian  territories,  and  in  South  Aineri**. 
Mercury  has  a  great  affinity  to  other  metals.  Dip  a  ahilttag-ia 
mercury,  it  will  be  on  crusted  over,  and  will  require  to  ho  rub- 
bed very  much  before  the  mercury  is  got  off.  Tbe  swan  etc 
cumstance  will  occur  if  any  other  metal  be  pot  in  mercury. 
Rub  some  quicksilver  and  tinfoil  together,  and  they  wit  *~ 
info  one  mass.  Snob  a  composition  I*  called  Mef" 
Mercury  and  lead  will  also  combine.  If  lead,  bismwin,  mm 
mercury,  are  united  together,  the  amalgam  will  be  equally  flute 
with  the  simple  mercury  Uself— From  this  drcasnatarate,  disho- 
nourable dealers  frequently  impose  on  tbe  pubHe  this  iaa**sf 
composition,  and,  when  the  metal  ia  to  be  ased  medically,  awn-" 
gerous  consequence*  are  thereeoll.  Memory  is  uaod  ia  baro- 
meters, thermometers,  in  silvering  leoUtur^iaaaeat  aad  fcras- 
ing  amalgam*  for  gilding  and  silvering  metals:  aleo  ia  the 
making  ot  vermilion.  In  countries  when  there  are  gold 'Bad 
silver  mines,  it  is  employed  in  acpnratiaathe  praaloua  awasahj 
from  extraneous  matter.  Mercury  Is  nearly  fourteen  times  the 
weight  of  water,  and  is  the  heaviest  of  all  metals  aAer-goMaad 
platinum.  In  consequence  of  its  great  weight,  if  a  pieaa  af 
atone,  iron,  lead,  or  silver,  be  put  in  a  cup  of  mercury,  h-wfat 
float  in  the- same  manner,  and  for  exactly  the  same  reason,  a* 
a  piece  of  wood  in  water.  Mercury  ia  readily  soluble  fa  adds.' 
as  may  easily  be  ascertained,  and  from  itsvory  exvanataa.  as* 
:  In  medicine,  there  are  innumerable  preparation*  of  k,  by  whs**- 
it  may  be  exhibited  in  powders,  pills,  or  drop*  la  the  aatissK 
The  most  usual  is  calomel,  which.  U  a  preparation  of  ■staunry 
and  mnriuttc  acid.  On*  preparation  of  moronry,  nested  oar— 
roaive  sublimate,  is  a  most  deadly  poison.  ^  Memory  writ  rea- 
dily unite  with  sulphur.  Melt  some  sulphur  la  a  oruelb**  an 
tbe  lire,  aad  then  add  a  lime  mercury,  and  stir  the  whole  tag*- 
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II*!  ems  aUvlfmUrel  Wwetwury,  or  etnas  bar,  will  bo  formed, 
VcrabboB  is  a  beautiful  scarlet  pigment,  prepared  from  mer- 
cury and  sulphur,  and  is  called  by  chemist*  lite  red  sulphuret- 
ted oxide  of  mtMuiji,  The  property  or  mercury  dissolving  a 
certain  portion  of  gold  and  silver,  enabled  nlchyuiists  to  impose 
ape-n  mankind,  end  make  it  appear  as  if  they  had  succeeded  in 
a  smalt  drsrru  in  discovering  the  secret  Of  turning  metal*  into 
«old  mad  ariier-  In  llietr  operations  they  employed  mercury, 
M  which  small  portions  of  these  metals  had  heen  dissolved: 
and  a*  the  mercury  was  evaporated  by  great  heat,  and  left  tbe 
gold  and  silver  behind,  the  bystanders  were  made  to  believe 
thai  thoao  metals  bad  actually  been  produced  in  operation  by 
Ihe  ikiil  of  the  experimentalist.  Calomel  is  now  called,  in  the 
nomenclature  of  iheday,  the  prolochloride  of  mercury,  and  cor- 
losiie  aobJimate  is  culled  the  deutoehluride,  Mercury  freeze? 
at  »F below  Zero,  and  boilt  at  fi3fl,J  Fahrenheit. —Mercury  being 
habitually  lluid,  very  readily  combines  witb  most  of  the  metals, 
U»  which  ii  communicates  more  oi  less  of  its  fusibility.  When 
thcf  e  metallic  mixtures  contain  a  sufficient  quantity  of  mercury 
to  render  diem  soft  at  a  mean  temperature,  they  are  called 
amalgam*.  It  very  readily  combines  with  gold,  silver,  lead, 
law,  bi -.inula,  and  cine ;  more  diffieohly  with  copper,  arseulc, 
and  antimony;  and  soareely  nt  all  with  platina  or  iron.  Look' 
in*-.gbwsee  are  covered  on  the  back  surface  with  an  amalgam 
uauo.  Some  of  thu  uses  rtf  mercury  have  already  been  men- 
uoord  in  the  present  article.  The  amalgainaiion  of  the  noble 
aactata,  water-gildings,  (he  making  of  vermilion,  tho  silvering 
of  looking-glasses,  the  making  of  barometers  and  thermoiue- 
'  i  preparation  of  several  powerful  biedicines,  are 
In4ee  it i  which  the  metal  is  applied.  — Scarcely  any 
so  liable  te  (.dotterel loo  as  mercury,  owing  to  the 
p«ire«ly  which'  it  poisesses  of  dlisWi  lug  completely  some  of 
the  baser  aaetals.  This  union  Is  so  strong,  that  llicy  even  rise 
stung  wit*  tb*  quicksilver  when  distilled.  The  imparity  of 
Binmry  is  gear  rally  indicated  by  its  dull  aspect;  by  its  tor- 
asahlngveud  becoming  covered  With  a  coat  uif  oxide,  on  long 
rvt>u*uic  h>  tbe  air ;  by  its  adhesion  to  the  surface  of  glass; 
and  when  shaken  with  water  in  a  bottle,  by  the  speedy  forma- 
tion of  a  black  powder.  Lead  and  tin  are  frequently  impurities, 
and  tbe  meacary  kccnmcH  capable  of  taking  up  more  of  these  if 
amae*bs*motb  be-previously  added; 

Mnn.Jiiar,  in  Astrounmv,  is  the  nearest  plr.net  to  the 
eeeoiemhy  the- character  5  :  its  mean  distance  being  :W7,  that 
atVtm*  eereb  seine  considered  as  twfty  ;  which  makes  that  dis- 
wamemVjverM  million*  of  miles.  He'perforrns  his  sidereal 
iiiiamtieii  la  If  "I1-  I  irn.  mil  his  mean  synodicst  rcvolu, 
oeeUtahoelilCdays.  The  eccentricity  of  Ms  orbit  >■ -2Q5A: 
bale  nse-'Snajott ante  beta*.  Oaken  eq«at  to  unity.  His  mean 
loMftihado,  at  Ae  oautnaneement  of  the  present  century,  was  in 
>B»4»"li(r,t'-  Taw  longitude  of  his  perihelion  was,  at  the 
an  daae.  in  t>>  MP  SI'  «f-9  ;  but  I  be  line  of  the  apsides  has  a 
udeeens  so  onion,  according  to  the  order  of  Ihe  signs,  equal  lo 
¥  «*fl  in  a  century.  \\  bich  motinn,  if  referred  to  the  ecliptic, 
till  ((twins,  i-i  the  precession  of  Ihe  equinoctial  points)  be  equal 
U UfH  ia  w  veer  1  ov  to  l-;i3'  IS" 'ft  in  a  century.  The  orbit  of 
aViwi  i«  inclined  in  the  plane  of  tile  ecliptic  in  an  angle  of 
f-Wfl'-i  t  bat  this  angle  l«  subject  to  a  small  increase  of  about 
14*-*  la  b  century,  His  orbit,  nl  lire  eom  men  cement  of  the  pre- 
Hwt  ecanary.  aroaacdvbo  acllpllo  id  1»16D67',  30*-91  having  a 
Mderaal  motion  10  she  westward)  every1  century,  of  ffW;  but 
dmfrMcd  10  the  ecliptic,  the  pln*eof  the  node!  will  (on  account 
■■'  lac  procession  of  the  equinoxes)  fall  more  to  ihe  eastward  h) 

■Tlainiin  Jim   in  I^ITT — " ir  in  a  "century.    The  rotation  on 
nn.ua  i.  ■ccomplnhcd  in  I"  w*  .V 3K*-fl,  hut  the  Inclination  or 
Ka  <\<t  is  ■<■)  knonrt.    The  diameter  Of  MerctJrf  it  about  3rM 
■awes  nrbtcfa,  compared  wtlb  Ihe  earth's  diameter  considered 
<m  vw.lv.  1 «   aboin  -JVH;   his    apparent  diameter  being  **•». 
1  haa  —si    I'M  1  11  f  il  with  lliut  of  {he  sun  considered  us  unity, 
>wkavnr-)  the  proportion  of  light  and  heat  received  from  the 
bHtwaWiai  *-<M  tiutea  greater  than  on  our  planet.    As  ■< 
Irms  law  earth.  Mercury  ntver  appears  at  any  grVnt  tttsie 
inwi  dna  no ;  miner  In  llie  morning  or  the  evening;  hi"  el 
vwsen.  as  origami  distance'.1  varying  only  from  lO"  W  to**0 ■18'. 
:       WftinMivuHT.     Hi*  course  sometimes  appears  retrograde. 
L      *•  wan   arc,  arhtah  it  deserihes  hi  this"  case,   being   about 
I      **■* i 'add  iu'mcwn  doratiou  ia  about  XV  rjitjs  ;  but  there  is 


great  dllTerence  in  this  respect.  This  mtrogradatioai  eatn- 
mences  01  noisbci  when  he  is  about  Hi"  dialfuit  from  Ihoaan. 
Mercury  changes  bia  phases,  like  the  moon,  according  ha  hi* 
various  positions  with  regard  to  ton  aarth  and  saa:  but  tUa 
cannot  be  discovered  without  t tie  aid  of  a  taleacopo  This 
planet  is  sometimes  seen  to  pass  otertne  lun'adiao:  whinh  oaa 
only  happen  when  he  is  in  bis  nodes,  and  when  tho  earth  ts  in' 
the  same  longitude:  cuuscqui  nily  tail  pbenomanoa  nan  take 
place  only  in  the  month  of  May  or  November.  The  Hist  abacs' 
cation  of  this  kind  was  made  by  Gaasendi.in.NDiember  l(Bl  1 
since  which  peiiod  they  have  been  frequent ;  tbe  last  ocoanedV 
in  1823.  1  ....,■ 

Mencuav,  ia  the  sei  once  of  II  oral  dry,  a  tores,  used  in  bhuon- 
int  by  planets,  for  the  purple  ookrar  used  in  the  aims  of  sove- 
reign princes. 

MERGER,  in  Law,  U  nberaalsM  estate  in  lands,  ens. -is 
drowned  in  the  greater. 

MERCU5.  iu  Ornithology,  a  genu  of  birds  of  the  cede*  aa> 
seres.  There  are  ten  species:  M.  mergaoser,  the  goosander, 
weighs  about  four  pounds,  and  ii,tweaty-eighi  inches  long.  It 
is  common  in  the  uurtbtru  rvgiuueoiBysope  and  Asia,  and  is' 
found  in  the  Orkneys  during  ihs  whole  year,  it  builds  gene- 
r all>  in  the  boles  and  iissurcs  of  roekj,  and  reeds  on  fish.  Its 
flesh  is  strong,  and  seldom  used  Ear  Send.  The  •new-  is  shoot- 
18  inches  long,  the  head  is  adorned  villi  a  long  creel,  white 
above  and  black  beneath,  the  tail  of  a  deep  asn-corour.  ■  Tan 
legs  bluisb'gray  ;  tbe  rest  of  the  body  while.  The  red. breasted 
goosander,  considerably  less  than  tbe  fortMrv  h  found  aho 
in  ibe  same  latitudes,  aud  breeds  In  the  north  of  SneUaad.  It 
dives  excellently,  anilis  extremely  alert  on  tha  water.  These 
birds,  like  the  other  species  of  the  genus,  subsist  in  a  great 
degree  on  fish.  They  fly  near  the  surfnoa  of  ties  water  witb 
great  vigour,  and  their  bills. ore  admirably  adapted  lo  secure 
their  prev,  ' ' 

MERIDIAN*,  in  Astronomy,  {from  tea  Latin  wteriA'ei,  mid- 
day.) is  a  great  circle  af  the  celestial, sphere, paaainf  tavougti 
the  poles  of  the  world  and  lenita-and  aaeir, croaaing  tn* eqna- 
tot  at  right  angle*,  and  dividing  ibe  sphere  into  en  easier* 
and  western  hemisphere.  Whuaibe  mm  is  sooth  oftbie  drein 
it  U  noon,  or  mid-day,  to  all  planes  situated  nader  that  ateri- 
dian,  whence  the  derivation  of  the  word  as  above  stated.     - 

M  i  :..■.■■■.■..  iri  Geography,  a  coriesponding  terrestrial  circle 
in  the  plane  of  Ihe  former,  and  weigh  therefore  pasaes  through 
the  poles  of  the  earth.  All  places  situs  ted  under  the  sense 
meridian  have  their  nooo  or  midnight  at  the  same  time ;  but 
under  different  meridians,  it  n  ill  ariiee  sooner  or  later,  accord- 
ing as  they  arc  situated  to  the  eastward  or  westward  of  each 
other,  vi:.  the  tun  will  be  upon  that  meridian  soonest  whinh  n? 
most  to  the  eastward]  arid  that  it  the  rale  of  an  hoar  for  every 
15  degrees, 

-FiiM  MciudiaS',  is  that  from  which  all  the  olhcra  are  roefc. 
onetl,  which  being  totally  arbitrary,  has  been  variously  ohosen 
by  different  geographers,  l'lolamj  makes  his  first  meridian 
pass  through  tbe  most  western  of  the  Canary  Islands,  othsrs 
have  chosen  CapeVctd,  some  the  Peak  of  Tenerine,  others 
the  island  of  Fero.  &o.  :  but  most  nations  now  oonsidrr  that 
the  first  meridian  which  passes  over  their  metropolis,  or  their 
principal  observatory.  Thus  Ibe  English  reckon  from  tha 
meridian  of  London,  or  rather  u(  Greenwich;  the  French  from 
that  of  Paris ;  the  Spanish  from  Madrid,  tie, 

Mejiipian  of  a  (J  <<■<■■  the  hrascn  ei/clo  in  wbioh  it  toins, 
and  by  which  it  is  suppoited- 

Thc,    firajen  Mlk:i-i  is    divided   into  360  eqcal   parte, 

called  degrees.  In  the  upper  semicircle  of  the  brass  meridian: 
these  degrees  are  numbered  from  0  to  M,  er  from  tbe  equator 
towards  tbe  poles,  and  arc  nsed  for  Boding-  the  raiitudea  of 
places.  On  the  lower  scmiciiulo  of  the  brass  meridian  they 
arc  numbered  front  0  10  sw;  from  Hie  poles  towards  the  eon  a* 
tor,  and  arc  used  in  the  elevation  of  ibe  poles. 

Mi.s.iii'  ■■ ..  Line,  is  a  north  and  south  hoe,  the  enact  eeMn. 
miaatiou  of  which  is  of  the  gieatast  » 
relating  lo  astronomy,  geography,  diaJH  _ 
all  the  other  parts  have  their  dependenne.  The  moot  oeh> 
brated  meridian  line  is  that  on  tbe  pavement  of  the  church  of 
Si.  Petrouiuin  Bologna,  which  mas  drawn  so  tbe  length  of  one 
Lundred  aud  twenty  feci  by  the  celebrated  Cassini, 
Bit 
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To  J) rnu>  a  Meridian  Line. — Know- 
ing the  sooth  quarter  pretty  nearly, 
observe  the  altitude  FB  of  soma  star 
on  the  enslern  side  thereof,  not  far 
from  the  meridian  II  Z  It  N  ;  then 
keeping:  the  quadrant  firm  on  111  axis, 
SO  as  the  plummet  ma;  Mill  out  the 
lino  degree,  only  directing  it  In  tbe 
western  tide  of  the  meridian,  wait  till 
you  find  the  star  has  the  same  altitude 
as  before/,  t.    Lastly,  bisect  the  angle 

E  e,  formed  by  the  intersection  of  the  two  planes  wherein  (he 
quadrant  is  placed  at  the  time  of  the  two  observations,  by  tbe 
right  line  Hit.    This  II  R  lsa  meridian  line.    Or  thus:  On  the 
horizontal    plane,    from    the   same 
centre  C,  describe    several    arcs  of  * 

circles  B  A,  i  a  and  t,  and  on  the 
Mme  centre  G  erect  a  stile,  or 
gnomon,  perpendicular  to  the  plane 
A  C  It,  a  foot  or  half  a  foot  Ions;. 
About  the  21  st  of  Jane,  between  Hie 
hoars  of  nine  and  eleven  in  the 
morning,  and  between  one  and  three 
in  the  afternoon,  observe  (he  points 
B,6,  &c.  A,  a,  wherein  the  shadow 
of  the  stile  terminates.  Itisect  the 
arcs  AD,  ab,  fcc.  in  D.rf,  &c.      If 

then  the  same  right  line  DE  bisect  atl  the  ares  A  B,  eft,  tie.  it 
will  be  the  meridian  line  sought.  As  It  is  difficult  to  determine 
tbe  extremity  of  the  shadow  exactly,  it  is  best  to  bare  the 
aille  flat  at  top,  and  to  drill  a  Utile  bole,  noting  the  Incid  spot 
projected  by  it  on  the  arcs  A  8,  and  a  b,  instead  of  the  extre- 
mity of  the  shadow.  Otherwise,  the  circles  may  be  made  with 
yellow,  instead  of  black,  Stc.  Several  authors  have  invented 
particular  instruments  and  methods  for  the  describing  of 
meridian  lines,  or  rather  for  determining  equal  altitudes  of  the 
sun  in  the  eastern  and  western  parts  of  the  heavens  ;  but  as 
the  former  of  the  methods  above  delivered  .•  unices  for  astrono- 
mical observations,  and  the  latter  for  more  ordinary  occasions, 
we  shall  omit  giving  any  descriptions  of  Ihem. 

Mlbidian  Line,  on  a  dial,  is  the  same  as  the  12  o'clock 
honr  tine.  Meridian  Line,  on  the  Gunter's  scale,  is  a  line 
divided  unequally  towards  87°,  corresponding  to  the  meridian 
iu  M ercator'jt  chart. 

Magnetic  MERIDIAN,  a  great  circle  paaiing  through  tbe 
magnetic  poles. 

M  pridian  Attitude,  the  altitude  of  any  of  tbe  heavenly  bodies 
when  they  are  upon  (he  meridian. 

MERIDIONAL  Distance,  in  Navigation,  is  of  the  same 
import  as  Departure,  or  distance  between  the  meridians  of 
-two  places. 

Mumm os * l  Paris,  M ilei , or  Minulei,  in  Navigation,  are  the 
parts  of  the  increased  meridians  according  to  the  Mercator 
vhart.  The  parts  of  the  enlarged  meridians  in  tbe  Mercator 
chart  increase  in  proportion  to  tbe  cosines  of  tbe  latitudes  to 
radius,  or  as  the  radius  to  the  secant*,  or  ainoe  the  radius  is 
-constant,  they  increase  simply  as  the  secants  ;  and  therefore 
tbe  whole  enlarged  meridian  for  any  parallel  of  latitude  will  be 
proportional  to  the  sum  of  all  the  secant*  to  that  place,  which, 
for  common  purposes,  are  found  near  enough  by  adding  toge- 
ther the  secants  of  every  angle  in  minutes  ;  that  is, 
the  meridional  parts 

for  I'    —  see.  I' 
for  V   =  ten.  1'  +  mo.  *. 
for  V"  =  see.  1'  +  sec.  X  +  sec.  tf. 
fee.  to. 

and  this  way  they  were  fret  computed  by  Wright.  But  it  is  obvi- 
ous, that  this  is  merely  an  approximation,  and  at  tbe  same  time 
attended  with  considerable  labour  :  other  methods  have  there- 
fore been  invented  for  this  purpose  by  Bond,  Gregory,  U  alley, 
.Robertson.  &e.  See  tbe  latter  ant  hoe's  Treatise  en  Navigation, 
vol.  ii.  book  H.  But  if  the  earth  be  considered  as  a  Spheroid, 
the  method  of  computation  I*  a  little  more  varied,  though  it  is 
attended  with  the  tame  aeoaraey  aa  in  tbe  former  case.  See 
Dr.  JamicHMt's  Treatise  on  the  Construction  of  Haps. 

MERLIN.   Stt  Falco. 


MT3ROPS,  a  genus  of  birds  offhe  order  pleat,  Gmelrn  no- 
tices twenty-six  speoles,  and  Latham  twenty.  The  oommea 
bee-cater,  is  about  ten  inches  long,  and  found  in  many  oeQatries 
of  Europe,  though  never  observed  In  Great  Britain.  It  is  psnv 
ticulsrly  fond  of  bees,  but  will  eat  various  other  tnseoia  ;  many 
of  which  it  seines,  like  the  swallow,  on  the  wlnf.  When  insert* 
are  with  dilBooJly  to  be  found,  It  feeds  on  many  speoles  of 

MBS  NB,  he  who  Is  lord  of  a  manor,  and  has  tenants  holding 
of  him,  yet  himself  holds  of  a  superior  lord. 

Mesne  Proem,  an  intermediate  process  whic*i  issues  pend- 
ing the  suit,  upon  some  collateral  interlocutory  matter.  Boas* 
times  it  is  put  in  contradistinction  to  final  process,  or  process 
of  execution ;  and  then  it  signifies  all  such  process  us  Inter- 
venes between  the  beginning  and  end  Of  a  soft 

MESPILUS,  in  Botany,  a  genus  of  the  ieoaandrla  pentagynfo 
class  and  order. — Natural  order  of  pomacen-  There  Me  nine 
species.  The  Dutch  or  common  medlar  never  rlin  wMh  an 
upright  trunk,  bat  sends  oat  crooked  deformed  branch**,  not 
far  from  the  ground ;  leaves  large,  entire,  downy,  on  their 
under  side:  flowers  very  large,  as  also  the  fruit,  which  ap- 
proaches to  the  shape  of  an  apple-  TbiS  tree,  bearing  the  larg- 
est fruit,  is  now  generally  cultivated :  the  Nottingham  medlar 
has  a  more  poignant  taste,  but  the  fruit  is  considerably  less; 

MESSENGERS,  are  certain  officers  chiefly  employed  wader 
tbe  direction  of  tbe  secretaries  of  state,  and  always  in  readiness 
to  be  sent  with  all  kinds  or  despatches,  foreign  and  rtomeotk. 
They  also,  by  virtue  of  the  secretaries'  warrants,  take  nap  par- 
sons for  high  treason,  or  other  offences  against  the  stale.  - 

METALLURGY,  comprehends  the  whole  art  of  working 
metals,  from  the  slate  of  ore  to  the  utensil ;  hence,  assaying, 
gilding,  refining,  smelting,  be.  are  only  branches «f  tnetaMatgy. 
In  a  more  limited  sense,  it  includes  only  the  operations  which 
are  followed  in  separating  metals  from  thetr  orea. 

METALS.  Gold  occurs  in  a  metallic  state,  alloyed  wM  a 
little  silver  or  copper,  in  the  mines  of  Germany,  Hungary,  and 
America,  In  veins,  and  disseminated  m  granite,  gneiss,  por- 
phyry, and  schist ;  In  flakes,  massive,  analin  grains,  of  a  yel- 
low colour,  shining,  opakc,  and  of  a  metallic  lustre.  Pure  gold, 
chemically  obtained,  is  of  a  deep  yellow  colour ;  it  melts  at  a 
bright  red  heat,  and,  in  fusion,  appears  of  a  brilliant  green: 
and  it  forms  compounds  with  most  of  the  gaseous  mad  simple 
combinations. 

Silver  occurs  In  nature  pure,  and  alloyed  with  gold,  anti- 
mony, arsenic,  and  bismutb.  Common  nntlve  silver  ooenrs  in 
veins,  in  the  middle  or  upper  parts  when  t  rat  erring  granite, 


ache,  in  transition  ores  in  Cornwall,  Saxony,  Hungary,  and 
Mexico;  in  crystals,  massive,  and  in  leaves;  of  a  Whitish 
splendent  metallic  lustre,  and  opakc.  Auriferous  native  silver, 
containing  a  portion  of  gold,  was  formerly  fonni  in  tbe  Manet 
of  Konigsberg,  in  Norway,  and  at  present  In  those  of  Be  Mas- 
geuberg  in  Siberia,  It  melts  at  a  cherry- red  beat,  in  fusion  i* 
very  brilliant,  and  is  not  oxidised  by  exposure  to  air.    - 

Platinum  is  found  in  small  grains  and  rolled  pieces,  fa  alia- 
vial  sail,  along  with  gold,  silver,  osmium,  iridium,  snrcoolun, 
and  quarts,  in  New  Grenada  and  Braail,  of  a  steel  gray 
colour  and  shining  lustre.  This  substance  fs  dissolved  ia 
nitro- muriatic  add,  then  precipitated  by  a  solndor*  of  saanfale 
of  ammonia ;  this  is  repealed,  and  the  second  preri  pi  late  wealed 
while  hot,  leaves  pure  platinum, — a  white  metal  very  anteah 
of  fusion,  and  unaltered  by  the  joint  action  of  beat  and  all. 

Palladium,  Rhodium,  Iridium,  and  Ostrrinm,  hare  nswak  re- 
semblance in  lustre,  and  all  are  obtained  from  erode  prtrtJttnw : 
but  ooly  the  first  is  malleable.  '' 

Msrcnry  occurs  rarely  in  primitive  and  transition  Teaks; 
mora  frequently  in  those  of  the  coal  formation ;  in  DeoVPsau, 
Idria,  and  other  European  mining  districts.  The  principal  ore 
ia  native  cinnabar,  whence  the  mercury  ts  rfiemtealiy  atpi ■ 
rated.  It  is  a  brilliant  tin-while  metal,  with  a  «ue  thsl/opake, 
splendent,  and  metallic ;  liquid  at  all  common  lemporaWMb. 

Capper  is  found  native,  and  in  various  states  of  com  sanation. 
It  occurs  ia  crystals,  and  massive,  in  granite,  gneiss,'  mica 
slate,  clay  slate,  primitive  limestone,  and  serpentine ;  Men  ia 
small  veins,  also  in  grains,  and  some  Sales  in  Moofc*  many 
pounds  weight,  in  alluvial  district*;  in  terpentine  ia  Shetland, 
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end  in  the  Cocnjah  copper  mines*  Large  masses  occur  io  the 
worthem  port  of  North  America.  It  has  a  fine  red  colour, 
JariUieney,  ia  very*  malleable  and  ductile,  has  a  peculiar 
ill  wfcea  wanned  or.  robbed,  and  melts  at  a  cherry-red  or 
doH  white  beat. 

Tellarium  occurs  in  wacke  in  Transylvania,  and  also  In 
Tdlasaark  ia  Norway,  granular,  massive,  and  disseminated,  of 
a  tin-white  colour,  shining  metallic  Instre,  rather  brittle,  and 
easily  frangible,  fusible,  and  very  volatile. 

Iron  ia  of  a  bluest; hjte  colour,  very  malleable  and  ductile, 
and  fusible  at  a  white  heat.  The  most  important  native  com- 
bination*, whenoe  are  drawn  the  immense  supplies  for  the  arts 
wf  lift,  are  the  asides.  It  is  combined  with  sulphur,  and  seve- 
ral acada;  also  some  vegetable  and  animal  bodies,  and  is  so 
abundant  that  few  fossils  are  devoid  of  it. '  The  different  ores 
are  fennel  often  in  thick,  bods  in  the  primitive  rocks,  gneiss, 
hornblende  slate,  sjraniie,  fco.  leu  in  transition  rocks,  In  veins, 
beds,  and  aaasaea  m  porphyry. 

Tib  baa  a  silt ery-whitc  colour,  is  malleable,  but  sparingly 
dnetile ;  it  ia  obtained  by  heating  red  with  charcoal  the  native 
<wr,  weieh  in  all  its  varieties  occurs  in  granite,  gneiss,  por- 
payry*  and  alia  vial  deposits,  in  the  Cornish  mines,  in  crystals, 
and  eonetetions,  ef  various  colours,  splendent,  adamantine  lus* 
Ue;  semi  transparent  to  opake. 

Zinc  U  a  blaeis^wbite  metal*  malleable,  but  very  brittle 
the  point  of  fusion,  (680* ;)  th6  ore  occurs  in  New  Jersey 
fineaex,  North  America,  of  a  red  colour,  massive,  trans- 
Issoeat,  and  onako.  The  oxide  occurs  In  veins  of  galena,  and 
day  swats*  and  ia  beds  in  masses,  In  the  mines  of  Flint  and 
ltfweatershiras;  Id  crystals,  and  concretions,  dull  Instre, 
>i  whaa  the. metal  is  red,  it  Inflames,  burns  bright,  and  is 
rorted  Into  a  white  tasteless  floccnlent  substance,  soluble  in 
oaUod  philosopher's  wool: 

Manganesa  ia  of  a  blucish-white  colour,  very  brittle,  and 
wJswssjlt  ef  fusion;  and  becomes  an  oxide  when  esposed  to  the 
air*  The  are  is  found  native  in  great  abundance,  in  veins  in 
svisaitive  rack*;  in  crystals  and  concretions  of  a  grayish-Mack 
oosoaw,  massive,  stammering, opake.  Maganese ora  brown  and 
aval  aalaor  ocoars  at  JfLapuic,  in  Transylvania,  and  at  Cathe- 
siaeberg,  in  Siberia;  and  in  Sweden,  in  beds  of  raagnetie  iron 
,  ia  gnaiss,  manganese  spar  occurs  massive,  of  a  bright  rose- 


Potassium  is  a  white  metal  of  great  lustre ;  (obtained  by 
posing,  by  the  action  of  iron  at  a  white  heat,  the  sub- 
oalasd  caustic  potash.)  on  exposure  to  air  it  instantly 
„^HW;  it  is  ductile,  and  of  the  consistency  of  soft  wax ; 
srboaeojd  it  U  bard  ana  brittle ;  it  easily  fuses  ;  heated  in  air, 
it  barns  with  a  brilliant  w.bite  flame,  and  at  bright  red  heat 
jinaa  in  vapour, 

•  Sadiaja  (obtained  irom  soda  by  a  method  analogous  to  that 
set  obtaining  potassium)  in  colour  resembles  lead,  easily  fuses, 
■As  eolntila  at  a  white  heat,  burns  when  heated  in  contact  with 
sjsv  and  thrown. on  water  produces  violent  action,  but  the 
sswtal  does  not  oAea  inflame. 

Barinmis  obteiuec)  from  an  amalgam  of  the  earth  baryta  and 
sajsswafjr  negatively  electrised ;  and  the  mercury  then  expelled 
ky  Jaaajt,  leases  tjie  metal,  of  a  dark  gray  colour,  more  than 
■wine  taw  weight  of  water ;  it  greedily  absorbs  oxygen,  and 
gentry  heated  boras  with  a  deep  red  light 
.  Irnrnd  ocaars  in  galena  veins  at  Leadhills,  Wanlockhead,  and 
saw  Paris  mine  io  Anglesea,  in  crystals,  granular  and  mas- 
sive* of  a  blueisb-white  colour  mostly,  adamantine  lustre,  from 
snseadeat  to  shining,  and  translucent;  and  convertible  into  an 
aarir  by  the  united  action  of  heat  and  air. 

Nickel  occurs  native  in  Scotland,  at  Leadhllls,  and  Wanlock- 

jbeed,aed  la  the  Coal-field  of  West  Lothian ;  fit  occurs  In  silver 

es*1  eeeelt  veins  in  gneiss,  mica  slate,  clay  slate,  and  sienite  ; 

•Jen  is*  aitpnilnons  marl  sJate,  granular,  massive ;  brittle,  cop- 

;  pasa  iroe,  .sjyianng,  and  metallio  lustre. 

■i .  susenie  enist*  ia  nature  nearly  pore,  in  the  mines  of  Ger- 
sswwl.  Nofway,  Russia,  and  France,  and  frequently  oeeurs, 
wasvSwiwd  vita  other  metallio  substances,  In  metalliferous  veins, 
slaey.afoas  each  other,  in  gneiss,  mica  state,  clay  slate, 
yfrjrvjnassive,  ia  plates,  of  a  tin-white  colour,  soon 
:*, glistening  metallio  Instre;  it  is  very  inlannaable, 
"  aofs^ila  |lfand  highly  poisonous. 


Molybdenum  is  of  a  whitish-gray  colour,  and  with  extreme 
difficulty  fuaed. 

Chrome  ore  occurs  in  veins  and  bads  in  serpentine  and  trap* 
in  Scotland  and  Shetland,  in  crystals  and  granular,  grayish, 
shining,  and  opake ;  the  metal  is  white,  brittle,  and  of  very 
difficult  fusion. 

Tungsten  is  a  native  tnng  state  of  lime,  and  Wolfram  is  the 
same  of  tungstio  acid,  iron,  and  manganese.  They  occur  iu 
Cornwall,  sometimes  in  crystals,  granular,  massive ;  of  a  white, 
brown,  and  yellow  colour,  shining  and  splendent,  resinous, 
translucent ;  the  metals  in  colour  resemble  iron,  are  hard  and 
brittle. 

Columbium  was  first  discovered  by  Mr.  Hatchett  In  a  mioeral 
from  North  America.    Little  is  yet  known  of  ita  properties. 

Strontian  is  procured  from  the  earth  strontia,  by  the  same 
process  as  Barium ;  which  metal  it  much  resembles ;  but  it  is 
not  poisonous. 

Uranium.  The  oxide  of  solpbnret  occurs  native  in  the 
mines  of  Cornwall,  in  crystals,  green,  splendent,  and  trans* 
lucent;  hence  the  metal  is  obtained  of  a  gray  colour,  and  with 
difficulty  fused. 

Cerium  is  obtained  from  a  mineral  named  Cesite,  whioh 
occurs  in  a  bed  of  copper  at  Ridderhy  ttan,  in  Sweden. 

Cobalt  is  of  a  gray  colour,  brittle,  and  difficult  of  fusion,  oh* 
tained  by  a  very  complex  process  from  the  ores,  which  occur  at 
various  places  in  Norway,  Sweden,  and  Britain. 

Bismuth  is  a  brittle,  brilliant  white  metal,  with  a  alight  tint  of 
red;  not  easily  fused,  aod  on  cooling  always  crystallises;  is 
affected  by  heat  aod  air.  With  gold,  platinum,  and  tin,  it 
forms  brittle  compounds. 

Calcium  is  a  white  metal,  obtained  (like  Barium,)  from  lime ; 
which,  exposed  to  air,  and  gently  heated,  burns  in  a  whitish 
flame. 

Of  numerous  new  minerals  we  seleot  the  following  from 
Dr.  Brewster's  Edinburgh  Journal  of  Science  for  1836 : 

Roeelite,  a  new  mineral,  of  a  doep  red  rose  colour,  contains 
water,  oxide  of  cobalt,  lime,  arsenic  acid,  and  magnesia. 

Columbite,  from  America,  contains  30  per  cent,  of  man- 
ganese. 

Broehantile,  of  an  emerald  green  colour,  is  met  with  in  mas* 
sivc  red  copper,  from  the  Bank  mine,  Ekatherineburg,  Siberia. 

Fluellite,  compounded  of  alumina  and  fluoric  acid,  is  whitish 
and  prismatic. 

Torrelite,  from  America,  is  composed  of  silica,  lime,  and  iron. 

Hyalosiderite,  a  new  mineral,  occurs  in  small  crystals,  some- 
times imperfectly  formed,  in  a  basaltic  amygdaloid  of  a  reddish* 
brown  colour,  at  Breisgaw,  in  Germany.  This  is  a  species  of 
volcanic  iron  glass;  magnetic  if  gently  heated,  and  fusible  in  a 
high  temperature.    Specifio  gravity  =:  2*876. 

Hopeite,  a  new  mineral,  prismatic  in  form,  grayish-white  in 
eolonr,  and  traasluoent  Specific  gravity  z=.  276.  It  is  soluble 
in  acids,  without  effervescence.  It  is  found  near  Aix-la- 
Chapelle. 

Cbildreuite,  a  new  mineral,  whose  hardness  is  so  great  that 
it  seratebes  glass,  and  is  found  near  Tavistock  in  Devonshire, 
on  the  surface  of  quarts.  Its  constituent  parts  are  iron  and 
alumina,  and  it  resembles  in  appearance  sparry  iron  ore  and 
heavy  spar. 

Somervillite,  a  new  mineral,  of  a  pale  yellow,  bard  and  fusi- 
ble into  greenish  globules.    It  is  found  about  Vesuvius. 

Nuttaiite,  a  new  mineral,  found  imbedded  in  calcareous  spar, 
soft,  and  glassy  in  its  fracture*    Of  American  origin. 

Babingtonite,  a  new  mineral,  brilliant,  black,  scratches  glass, 
and  is  composed  of  iron,  silica,  and  manganese. 

Sillimanite,  a  new  mineral,  occurs  crystaliaed,  dark-gray 
colour,  brilliant  upon  the  single  face  of  olearage,  harder  than 
topaa,  brittle  aod  easily  reduced  to  powder ;  specific  gravity 
;=  8*410.    It  is  met  with  in  Connecticut 

Baryto-Caloite,  a  new  mineral,  of  a  grayish  ting**. ;  specific 
gravity  =2  3*66;  it  consists  of  carbonate  of  barytes  and  car- 
bonate of  lime,  with  traces  of  iron  and  manganese. 

METAMORPHOSIS,  the  change  of  a  person  or  thins  inlo 
another  form.  Most  of  the  ancient  metamorphoses  include 
some  allegorical  meaning,  relating  either  to  physics  or  morality. 
Some  authors  are  of  opinion,  that  a  great  part  of  the  ancient 
philosophy  is  couched  under  them. 
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METAPHOR,  the  application  of  a  word  to  a  use  to  which 
In  it*  original  import  it  cannot  be  put,  u  "be  bridles  his 
utter."  ■'  tbo  golden  harvest." 

METAPHYSICS,  the  science  which  considers  beings  as 
abstracted  from  all  matter,  particularly  beings  purely  spiritual, 
as  God,  angels,  the  human  soul ;  or  it  nay  be  defined,  the 
science  of  the  principles  and  causes  of  all  thing*  existing. 
Hence  it  is,  that  mind  or  Intelligence,  and  especially  the 
supremo  intelligence,  wbioh  is  the  cause  of  the  universe,  and 
of  every  thing  which  H  contains,  is  the  principal  subject  of  this 
sciene*.  The  word  originated  with  Aristotle,  who  baa  termed 
h  treatise  which  chiefly  relates  to  the  intellectual  world,  and 
which  is  placed  after  his  physios,  (sec  Physics,)  Met*  ta 
mum.  So  that  it  may  mean  either  something  "  beyond  phy- 
sics," or  merely  "  an  appendix  to  physics,"  or  natural  history. 

METEMPSYCHOSIS,  from  met;  again, em,  in,  and  nrucftr, 
the  soul.  Transmigration,  or  the  supposed  passage  of  the 
soul  from  one  body  to  another.  Pythagoras  and  his  followers 
believed  thai  after  death  mes'i  aoali  passed  Into  other  bodies, 
of  this  or  that  kind,  according  to  the  manner  of  life  they  had 
led.  If  tbey  had  bees  vicious,  they  were  Imprisoned  in  the 
bodies  of  miserable  beasts,  there  to  do  penance  for  several 
ages,  at  the  expiration  whereof  they  returned  afresh  to  ani- 
mate men.  But  If  they  lived  virtuously,  some  happier  brute, 
or  even  a  human  creature,  was  to  ho  their  let  Pythagoras  is 
supposed  to  hare  borrowed  this  from  the  ancient  Brachmans, 
(oar tain  inhabitants  of  India.)  The  notion  still  makes  the  prin- 
cipal foundation  of  their  religion.  Many  uot  only  forbear  eat- 
ins;  any  thing  which  has  life,  but  even  refuse  to  defend  them- 
selras  From  wild  beasts. 

METEOR.  This  term  is  by  some  writers  made  to  compre- 
hend all  the  visible  phenomena  of  meteorology,  bat  it  is  more 
generally  confined  to  luminous  bodies,  appearing  suddenly  at 
uncertain  times,  and  with  more  or  less  or  motion  In  the  atmo- 
sphere. Theae  may  be  reduced  under  three  classes,  vtr.  fire 
balls,  falling  or  ahooting  stars,  said  fgnes  fatui.  In  tropical 
climates  these  meteors  are  mote  common  and  more  stupendous 
than  in  these  more  temperate  regions,  (lot  they  sometimes 
also  visit  the  more  genial  regions  of  Europe.  Two  of  them 
appeared  in  England  in  the  year  1783,  tbo  first  of  them  was 
seen  on  tbo  ISth  of  August,  Bud  ass,  in  appearance,  a  luminous 
ball,  wbioh  rose  in  the  N.  N.  W.  neatly  round;  it  however 
soon  became  elliptical,  and  gradually  assomed  a  tail  suit  as- 
cended, nod  in  a  certain  part  or  its  course,  seemed  to  burst, 
after  which  it  proceeded  no  longer  as  an  entire  mass,  but  was 
apparently  divided  into  n  cluster  of  balls  of  df fierent  magni- 
tudes, and  all  carrying  or  leaving  a  train  behind,  till  having 
passed  the  oast,  and  verging  considerably  to  the  south,  it  gra- 
dually descended,  and  was  lost  out  of  sight.  The  lime  of  its 
appearance  was  about  sixteen  mlnntes  past  nine  in  the  evening, 
and  it  was  visible  about  half  a  minute.  It  was  seen  Id  all 
parts  of  Great  Britain,  at  Paris,  at  Nulls,  in  Burgundy,  and 
even  at  Rome;  and  is  supposed  to  have  described  a;  tract  of 
1000  miles  at  least  over  the  surface  of  the  earth.  The  illumi- 
nation of  theae  meteors  Is  often  so  great  as  to  totally  obliterate 
the  stars,  to  make  the  moon  look  dull,  and  even  to  effect  the 
spectators  like  the  sun  itself.  The  body  of  the  fire  ball,  even 
before  it  bursts,  did  not  appear  of  a  uniform  brightness,  but 
consisted  of  lucid  and  dull  parts,  which  were  constantly  chang- 
ing their  respective  positions,  so  that  the  whole  effect  was  Kite 
an  internal  agitation  or  boiling  of  the  matter.  Its  height  seems 
to  have  varied  from  AS  to  00  miles.  '  A  report  was  beard  same 
lime  after  the  meteor  disappeared,  and  this  report  was  loudest 
iu  Lincolnshire  and  the  adjacent  parts,  and  again  la  the  eastern 
parts  of  Kent.  Judging  from  the  height  of  the  meteor,  its  bulk 
is  conjectured  to  have  been  not  less  than  half  a ntlle  in  diame- 
ter ;  and  when  wo  consider  Ibis  balk,  its  velocity  cannot  fail  to 
astonish  as,  which  is  supposed  to  bo  at  the  rate  of  more  than 
40  miles  in  ■  second. 

Dr.  Blagdon  is  of  opinion,  that  the  general  cause  of  these 
phenomena  is  electricity ;  but  wo  cannot  subscribe  to  this  opt 
"iim.  The  duration  of  the  fire-ball,  the  unequal  consistency  of 
(he  mass,  and  several  other  points  in  the  narration,  seem  to 
indicate  that  its  materials  wore  of  a  leas  rare  and  evanescent 
nature  than  the  electric  ore. 

The  shooting  or  falling  star  is  a  eoMtnon  phenomenon ;  but 


though  so  frequently  observed,  the  great  distance  and  tran- 
sient nature  of  these  meteors  have  hitherto  frustrated  ovary 
attempt  to  ascertain  their  cause.  The  connexion  of  theae  with 
an  active  state  of  the  atmospheric  electricity,  is,.bovre«fr,  cur- 
tain from  observation;  and  we  hare  more  reason  in  nnisrHsr 
them  as  electric  scintilla]  than  as  solid.  «r  fluid  matter  in  Use 
"  of  combustion.     They  precede  a  change  of  wind.     Concern- 


beiug  agreed,  that  it  is  caused  by  some  volatile  vapour  of  is* 
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phosphoric  kind,    probably   the  phc-sp banned  hydrogen  , 
The  light  from  putrescent  substances.  oartinuurTv  putrid  Sskv 
and  tbosesj.aikj  emitted  from  the  sea  or  sen,  water  when  agi- 
tated, In  tb    dark,  CMrcspaodli)  appearance  with  this  meteor. 

METEOltIC  Sreui.    S«  Ataoi,iTU,    . 

METEOROLOGY,  the  application,  of  natural  philosophy  to 
the  constant  or  variable  phenomena  going  on  in  the  uiass  of  the- 
atmosphere,  oral  (he  surface  of  the  earth,  by  the  general  action 
of  natural  agents,  such  as  heat,  electricity,  and  magnetism.  In 
it  are  comprehended  the  unequal  distribution  of  heat  upon  the 
earth,  the  laws  of  its  variations  in  lire  different  seasons  of  the 
year,  the  decrease  of  density,  and  the  fall  jog  of  the  temperature 
of  the  atmospheric  strata  at  different  height*, , winds,  clouds, 
fogs,  rain,  suow,  hail,  thunder,  and  v ate r- spouts. 

The  lead  iig  facts  respecting  Meteorology  are  summed  up  by 
Mr.  Daniels  in  the.  following  propositions.— I.  Tht  mean  height 
of  the  barometer  at  the  lerel  of  the  sea  is  the  same  in  evsrj 
part  of  the  ..:  i.  %  The  barometer  constantly  descend*  in  a 
geometrical  progression,  for  equal  ascents  in.  the  atmosphere 
■object  to  a  correction  for  the  decreasing  temperature  of  tbo 
deration.  3.  The  mean  temperature  of  the  earth's  sun  net 
increases  gradual!)  from  the  poles  (o  the  equator. ,  4.  The  mean 
temperature  of  the  atmosphere  decreases  front  below  upwards 
ft)  a  regular  gradation.  The  Tact  is  sufficiently  established  by  . 
numerous  observations.  Mr.  Datum  was  the  first  to  demon- 
strate the  natural  equilibrium  of  heat  in  an  atmosphere,  is  when 
an  atotd  of  air,  in  the  same  perpendicular  column,  is  possessed 
of  the  same  quantity  of  heat,  and  consequently  that  an  equili- 
brium results -when  (he  temperature  gradually,  diminishes  in 
ascending.  This  is  the  natural  consequence  of  the  increased 
capacity  for  heat  derived  Tram  rarefaction ;  when  the  quantity 
of  heat  is  limited,  the  temperature  must  be  regulated  by  the 
density. . '  .     . 

S-  The  barometer  at  the  level  oT  the  sea  U  but  very  slightly, 
affected  by  the  annual  or  diurnal  fluctuations  of  temperature. 
0.  The  barometer  in  the  higher  regions  of  the  atmosphere  U 
greatly  affected  by  the  annual   or  diurnal  fluctuations  of  tarn-- 

E  era  to  re.  This  observation  la  easily  confirmed  in  various  waji*, 
ut  It  is  sufficient  to  refer  for  its  correctness  to  those  valuable, 
registers  which  are  simultaneously  kept  at  Geneva,  and  the 
summit  of  Mount  St.  Bernard. 

7.  The  healing  and  cooling  of  the  atmosphere  by  the  changes 
•f  day  and  night  take  place  equally  throughout  iu  mass.  Tbk  ■ 
is  ferity  established  by  Hie  same  scries  of  observations.  8.  The 
average  quantity  of  vapour  in  the  atmosphere  decreases  from 
below  upwards,  and  from  the  equator  to  the  poles.  This  mo- 
sequence  Is  obvioosly  derivable  from  the  preceding  laws  of 
temperature,  arid  is  moreover  amply  confirmed  by  experiment. 
9.  The  condensation  or  elastic  vapour  into  cloud  raises  the. 
temperature  of  the  air.  In  confirmation  of  this  theoretical  and 
practical  conclusion,  the  observation  of  M.  de  Luc  may  bs 
adduced. 

10.  Another  remarkable  phenomenon  is,  that  there  exists  a  % 
general  tendencv  in  the  wind  to  blow  from  north  to  east,  and- 
sotlth.eurttowBi-ds  the  equator  io  latitudes  below  30°.   11.  While 
the  trade  wind  blows  upon  the  surface  of  the  earth,  a  current  ■ 
Sows  in  the  contrary  directional  a  great  elevation  iu  the  atrocv 
Sphere.    This  necessary  consequence  or  the  theory  of  the  trade  < 
winds,  rested  for  a  long  lime  upon  theoretical  conclusions  only; 
the  eruption,  however,  of  the   volcano  in  the  island  of  St,  Via-  ,i 
cent,  in  tht  year  1812,  placed  the  fact  beyond  dispute.    Ta* 
island  of  Barbudoes   is   situated  considerably   to  the  ca<i  i>i 
St.  Tincent,  and  between  the  two  the   trade  wind  continually 
blows,  and  with  such  force  that  it  is  with  considerable  difficulty   . 
and  only  by  making  a  very  long  circuit,  that  a  ship  can,  sail  fium 
the  Utter  to  tho  former ;  notwithstanding  this,  during  thecrup- 
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liMi  at  PJt.  Vtaeent,  dense  clouds  were  formed  at  a  great  height 
in  ibe  atmosphere  booto  Barbados*,  and  a  vast  profusion  of 
ashes  Ml  upon  Ore  Island!  Tbti  apparent  transportation  of 
matter  again!  the  wind  earned  tbe  utmost  astonishment  amongst 
the  inhabitants  and  the  certainty  of  the  fact  cannot  bm  be 
considered  aa  of  the  utmost  interest  to  the  science  of  mete- 
urolfnry. 

i*  The  mean  height  of  the  barometer  Is  not  affected  bj  tbe 
trade  wind*.  This  is  a  proof  that  the  quantity  of  air  which 
pa— <■  below  from  tbe  poles  to  ibe  equator,  mast  be  exactly 
bafnared  by  aa  eqaal  qolintity  flowing  above  In  tbe  opposite 
drreetioa.  It.  Between  the  latitudes  30°  and  40°  both  in  the 
northern1  hod  southern  hemispheres,  westerly  winds  prevail. 
14.  The  western  coasts  of  Ibe  eatra tropical  continents  havo  a 
much  higher. mean  temperature  than  the  eastern  coasts.  This 
dlffunswu  It  extremely  striking  between  the  western  coasts  of 
North  Asneriea,  sad  the  opposite  eastern  coast  of  Asia.  It  is 
captained  by  tbe  beat  evolved  io  the  condensation  or  vapour 
swept  froa*  the  serf  nee  of  tbe  ocean  by  the  western  winds. 
This  general  Current  la  its  passage  over  the  land  deposits  more 
andftaoreof  iw  aqoeous  pattides,  andby  tbe  lime  that  it  arrives 
upon  tbe  eastern  coasts  Is  extremely  dry  ;  as  it  mores  onwards 
h  hear*  before/it  the  humid  atmosphere  of  the  intermediate  seas, 
and  arrives  open  tbe-  opposite  shores  in  a  state  of  saturation. 
Greel  part  of  the  vapour  Is  there  at  once  precipitated,  and  the 
leaaperatare'oftaeellmatn  raised  by  the  evolution  of  ■'-  '-•--* 
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1*.  A  wtel  generally  sets  from  the  sea  to  tbe  land  during  tbe 
day,  aad  from  thejaud  fo  the  sea  during  tbe  night,  especially 
iafcot  cHhJates.  The  land  and  sea  breezes  are  amongst  the 
aaaat  HBaajiaatoT  the  phenomena  of  the  Inconstant  subject  with 
■Mi*  -we  are  occupied  ;  the  laud  becomes  much  more  heated 
by  fan  aethu  of  the  sun's  rays  than  the  adjacent  water ;  and 
tw  iiseambeftt  atmosphere  is  proportion  ably  rarefied  ;  during 
tatrWry,  therefore,  the  dome  air  of  the  ocean  rushes  to  displace 
taH  of  tbe  hutd ;  at  night,  on  the  contrary,  tbe  deep  water 
costs  ench  (nore  slowly  than  the  laud,  and  the  reverse  action 
tanW'MasMaa'  these  changes  proceed  gradually.  The  bright 
sf  th*  nexonreier  is  not  affected  by  them. 

M^IW  trade  Winds  in  the  neighbourhood  of  the  western 
oaeirt**)f  the  Jarre  continents,  io  their  course  have  tlieir  direc- 
tion cwatsged.  This  is  an  effect  of  tbe  same  nature  as  that  of 
the  lead  and  seabreeees-  Those  parts  of  Africa  and  Amerioa 
■Itch-tie  between  the  tropics,  become  intensely  heated  by  the 
aaaaM  of  s'vertfeel  iron  :  the  columns  of  the  atmosphere  which 
reat  UfMal  them  must  therefore  be  highly  rarefied,  and  the 
no iW temperate  air  of  tbe  surrounding  seas  will  press  upon 
tbasa. ''  This  Vol)  uence  is  so  decided  as  to  overcome  the  tenden- 
cy of  the  east  wind;  and  on  tbe  western  coasts  of  both  conti- 
oneaht  a  wrHcf  from  the  west  prevails.  This  is  again  aa  instance 
of  a  e '  ' "  L      "-   "--■  -    ■■     ■  ■ 


*  of  tire  Tmfian  ocean,  and  other  periodical  winds  ; 

o*y">are  occasioned  by  a  particular  distribution  of  land  and 
watch  safhro  npon  by  the  periodica!  changes  of  the  sun's  decli- 
atlia  rVhirotbe  sun  is  vertical  to  the  place  where  they 
■eanr.lhe  Hod  becomes  bea  ted,  and  the  air  expanded,  and  the 
v/haf  BoWatowards  die  coasts  as  the  sun  retires  towards  the 
tsartsltt  point  of  lu  course  ;  the  land  ooola  Taster  than  the  sur- 
iiSsHias!  sens.andtha  course  of  the  wind  is  westward,  the  sim- 
■Ml  wrny  of  regarding  tbe  intra  motion  In  declination,  as  af- 
fcetisuc  the  temperature  of  tbe  various  latitudes,  ia  to  suppose 
s sjgsjanf af the  whole  system;  by  which  tbe  line  or  greatest 
sshl/aW'the  two  points  of  greatest  cold,  maintaining  their 
runUsWdSstaneW,  vibrate  on  either  side  of  the  earth's  equator 
nsd  poiev     *Jone  of  tbc«o  changes  atfect  the  barometer. 

17.  R.iTi  .riiimi  occurs  in  the  constant  trade-winds,  bat 
•'wwsianilv  and  constantly  in  the  adjoining  latitudes.  Between 
iW'tfwpfn  thr  elatrtici  >■'  »f  tbe  aqueous  vapour  reaches  its 
tmaiitntto  Amount,  and  uithtn  these  limits  only,  rises  to  aaj 
'i»»ai  iMoifcr  upper  <-i  rent  of  the  atmosphere,  Itsawn  force 
•aVh  it  Uirmlly  exerted,  la  assisted  by  tbe  equatorial  wind, 
■■a  M  flows  (rjHie  tmrtti  and  south  aa  fast  as  it  rises  within  tbe 
iwej  no  ■cMinnilntlnn  om  therefore  be  formed,  and  the  tent- 
rratBrebernr.  remarkably  Iteftdy,  seldom  varying  more  than 
ivo  m  three  degree*,  p:      pttallod  Can  bot  seldom  occur.    Tbe 


continental  parts,  bowover.  of  tbe  same  regions  being;  liable  to 
greater  vicissitudes  of  bent,  are  subject  to  raidy  seasons,  which 
are  periodical,  like  the  monsoons  of  the  same  climates,  and  are 
governed  as  they  are  by  the  progress  of  tho  sun  in  declination. 
The  condensation,  while  it  lasts,  is  ia  proportion  to  the  density 
of  tbe  vapours,  and  is  violent  beyond  any  thing  that  is  known 
in  temperate  climates.  The  alternate  seasons  of  Due  weather 
are  distinguished  by  cloudless  skies  and  perfect  serenity.  Tbe 
extra  tropical  latitudes,  on  the  contrary,  beyond  tbe  bounds  of 
the  trade  winds,  are  at  all  ti  men  exposed  to  great  precipitation; 
the  vapour  in  its  course  is  subjected  to  a  rapidly  decreasing 
temperature,  and  the  condensation  is  fed  by  a  constant  supply. 
We  are  thus  led  to  the  consideration  of  a  temperate  aone  and  a 
variable  climate.  .   . 

18.  Between  the  tropica  tbe  fluctuations  of  the  barometer  do 
not  much  exceed  (of  an  inch,  while  beyond  this  ipsbe  they 
reach  to  three  inches,  IB.  In  the  temperate  climates  the  rains 
and  the  winds  are  variable,  30.  As  we  advance  towards  tbe 
polar  regions  we  find  the  irregularities  of  the  wind  increased; 
and  storms  and  onlms  repeatedly  alternate,  witboat  warning  or 
progression.     Tbe  extremes  of  bent  and  cold  will  sometimes 

Ercvail  within  a  vory  limited  compos*  i  and  forcible  winds  will 
low  in  one  place,  when  at  tbe  distance  of  a  few  leaguea  gentle 
breezes  prevail.  Ships  within  the  circle  Of  tbe  horizon  may  bo 
seen  enduring  every  variety  of  wind  and  weather  at  the  same 
moment ;  some  under  close-reefed  lop-sails  labouring  under  the 
force  of  a  storm;  some  becalmed,  and  tossing  about  by  the  vio- 
lence of  tbe  waves,  and  others  fly  lag  nndergontle  breeaes,  from 
quartets  as  diverse  as  the  cardinal  points.  The  fluctuations  of 
the  barometer  ere  also  great  and  sudden,  proving  that  theory 
would  have  induced  us  to  conclude  that  the  irregularities  of 
those  regions  extend  to  tlie  higher  strata  of  the  atmosphere. 
21.  In  the  extra  tropical  climates,  a  lall  in  the  barometer 
almost  always  precedes  a  fall  of  rain,  and  indicates  aa  accele- 
ration or  change  of  tbe  aerial  currents.  33,  Barometers  situa- 
ted at  g  reat  distances  from  each  other  often  rise  nad  fall  toge-' 
tlier  with  great  regularity.  33.  More  than  two  currents  may 
often  be  traced  In  tbe.  atmosphere  at  one  time  by  tho  motions- 
of  tbe  clouds,  &©■  34,  The  force  of  tho  winds  does  not  always 
decrease  aa  the  elevation  increases,  hut  on  the  contrary  Is  often 
found  to  augment  rapidly.  Stf.  The  variations  of  tho  barometer 
are  less  io  high  situations  than  in.  those  at  tho  level  of  the  tea. 
36.  In  Great  Britain,  upon  aa  average,  of  ten  years,  westerly 
winds  exceed  the  easterly  in  tbe  proportion  of  IRA  to  140.  Of 
those  from  tbe  east,  the  northerly  exceed  the  southerly  in  the 
proportion  of  about  74  to  64 1  leaving  but  a  very  small  propor- 
tion indeed  which  blow  from  tbe  most  irregular  point,  *u.  the 

27.  Upon  the  satue  average  tbe  northerly  winds  are  to  the 
southerly,  IS3  to  173.  38.  Northerly  winds  almost  In verisbly  rai « 
the  barometer,  while  southerly  aa  constantly  depress  it  ail. 
The  most  permanent  rains  of  this  climate  some  from  the  south- 
ern regions.  30.  Tbe  mean  height  of  the  barometer  varies 
but  little  with  the  changes  of  the  seasons.  31.  The  elasticity 
of  the  aqueous  vapour  does  not  decrease  gradually  aa  we  as- 
cend in  the  atmosphere,  in  proportion  to  tho  gradual  decrease 
of  the  temperature  and  density  of  air  i  but  the  dew  point 
remains  stationary  to  great  heights,  and  then  suddenly  falls  to 
a  large  amount.  33.  The  tension  of  vapour  given  off  In  tlio 
process  of  evaporation  is  determined,  not  by  the  temperatureof 
the  evaporating  surface,  bi«  by  the  elasticity  of  the  aqueous  at- 
mosphere already  existing,  33.  The  apparent  permanency  and 
stationary  aspect  of  aoloudisofteaan  Optical  deception  ■rising 
from  the  solution  of  moisture  en  one  side  of  n  given  point,  as 


on  the  surface  of  tbe  earth,  and  near  tha  level  of  the  sea,)  fal- 
lows the  progress  of  the  mean  temperature.  3»-  The  pressure  of 
theoqaeeusiUnaspbeteseparatedrfrom  that  of  the  aerial,  gene- 
rally exhibits  changes  directly  opposite  to  the  latter.    38.  Great 


below  the  same.  That  tho  different  phases  of  tbe  moon  have 
some  connexion  with  changes  in  the  atmosphere,  is  an  opinion 
so  universal  and  popular,  as  to  be  on  that  account  alone  entitled 
to  attention.    No  observation  is  more  general,  and  on  no  occa- 
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4*.i  or 

f  v*  v.     *'>f*  »vtt  t*  fcv&r^  x»/>C*;  of  ^>>a^*r.i0ix,  ia  iv.rL  tLere 

SA>  •.:'.:.  ,u  i's,A*r.y,  it  *  lazX*  of  \rt\u%to*:ul  U'*tL.  ttrtkim 
tfi**':  +.t. U  ot  «ii'>v»i *4«v^«  v<  t *%*n»\n* w.  %.    Tbetz  ate  two  . 

it  v.^i  »M<fc,  i*  iu  4.%u%\mUt*utitU\m  ail  tbe  oaUiraJcUMes;  j 
fv»  w^U^m  flMrth+4  I*  «t*t,  Uvt  o^Mf  *f  irfakb  Art  OKit  oata- 
/*  .   f^«%4it4  Uk|  «//i:^t  UatiUf  fteteml  (eo*»  of  pianU  | 
•  ***  f#  */*.  '^  ^/T./M^u4  by  Mi»e/out  reltaioAt,  alihooxh  tAej 
*/;•<:  i/«  IV,  A*4f«t/.U;ratio  surit  juiifocd  to  tJul  cUai  to 

M^nMOl;l>lrt  7Vc  Urm  Metbodut  «m  fini  pven  to 
fi.*mf>u.  i)i*  f'fjr/jfef  of  *  %*';t  of  pb)Mu»u*  at  Koset  which 
p.;'iiUh'4  i»Kout  \\tt+.*  fiundrH  J^irt,  *nd  bad  »oom  of  the 
(M.«i*tt  prK;«f.uo»  ol  Uie  njie  *m<>n%  it*  members.  Id  the 
»'  >«'»i*«,fitj»  6*wfijr)  U««r/:  ftprunx  up  a  oe»  vf^cies  of  polemic- 
rivl/,'>,  »H'/  »«f:  'it thrift n±U<i  MethoduU9  and  distiofuiih- 
«<}  0i« «,«*!>♦»  r>>  tb^if  x^:al  and  dexterity  in  defending  the 
'l.'jfK  of  Jf'/rr.'-,  *t*\u%\  \\\*-.  utiairk*  of  the  Frot^MaoU.  This 
»#«  t  |t  WW  r«/#  «»/*/'; ,  mr.d  lh«  af/peUalioa  Urnade  to  deiippiate 
fi,«  1'M't*'  i»  ol  f^r;  l*f:  John  aiMl  f'faiirleft  Wenlej,  aod  tbeso- 
i;f«fi'«j  hiHH'l"\  Uy  \Ur,  IUv.  i'»*MJ%t  W  hi  Ufa- W-  They  are 
dm 'I'd  info  Whii«:h'ldikri  and  Wt»k)»n  MetfaodiiU-  The 
mi  «••#'  rnfff  th+  U>i nt»r  <lm»ion  emhracctbediM;trineiof  Calvin ; 
I  Ik.  Lifiw,  **•  fur  n%  ff\4U»  to  itccm'M,  aro  Arminians. 

MI'/I  lUM'OMH,  fiom  me/r/f  mother,  and  poiis,  a  city.  The 
iIih/  « iiy  of  m  "itjrilry, 

MJ'/ION,!!  fi:l»-hftolr,d  rrmllieinttician  of  Athens,  who  floa- 
fl«h«iri  nhoui  4;K>  >f.ar«  heforc  Christ,  and  to  whom  we  owe  the 
Me  r ii*ii«  f  y# I*. 

MKTO.Sl<:  Cr'U.    .Wr  C\<lh. 

MKMfN  YM  V,  U  a  tropn  in  wliiehone  name  is  put  lor  an- 
olh*f .  «m  m;roorii  u(  Uio  iirsr  relation  there  is  between  them. 

MI'/f KK,  In  I'oi  iry,  a  system  of  feet  of  a  jast  length.  The 
rilfl'iff  ni  mriif  •  In  poetry  arc  the  ditferent  manners  of  ordering 
ami  i  oinbiiiifjK  ihfi  «|uantitl^st  or  the  long  and  short  syllables ; 
i  l»u «.  In  kiiiimI  r  r ,  o<;flUnirt<°r,  fandiio,  sanphic  verses,  Ice.  con- 
■i«l  nf  il)ll«r< -ni  mitre*  or  mrs'iirc*.  In  English  verses  the 
on  Im  ■  hii'  •■■  I irmely  vaiious  and  arbitrary,  every  poet  being 
hi  IiIm  tiy  l«i  liiiio«lin:e  any  new  form  that  he  pleases.  The  most 
iivmil  nn  iln-  lii-folr,  K(,ni'ially  consisting  of  five  long  and  five 
slim  i  «)llulilrMf  mill  v<  tnri  of  four  feat,  and  of  throe  feet,  and  a 
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cz'Tizei  o=!j,  t&ea  w:A  a  scraper  scrape  osT  the  Sghta  ia  every 
pirt  of  fee  plate,  dean  and  smooth,  ia  propoftssm  to'  lbs 
iZit^gb  of  the  lights  ia  joox  drawiag,  taking  caxw  mat  to  hurt 
joor  ou'Jiaes.  Tbe  bunusber  is  used  to  soflesj  or  rwb  djovn  tne 
extreme  Cgbt  parts  after  the  icraper  bas  beesi  applied ;  saeh 
as  the  tip  of  tbe  nose,  fovebead,  fioeo,  Ac  wbicb  caigM  otter- 
wise,  wben  proved,  appear  rather  misty  tban  dear.  Another 
method  used  bv  mesxotinto  serapen  is,  to  etcb  the  osrfBnea  of 
(be  original,  as  also  the  folds  in  drapery,  making  toe  breadth 
of  the  shadows  bj  dots,  wbicb  bating  bit  to  a  proper  depth 
with  acua  fortis.  take  off  tbe  ground  used  in  etching,  mad  hav- 
ing laid  the  mexsotinto  ground,  proceed  to  scrape  ae  above. 
When  theplate  is  ready  for  a  proof,  bate  one  polled  by  tbt 
printer,  when  this  proof  is  dry,  tooeh  it  with  white  chalk 
where  it  should  be  lighter,  and  with  black  chalk  where  it 
should  be  darker ;  and  when  the  print  is  retouched,  proceed  as 
before  for  the  lights ;  and  for  tbe  dark  colours,  use,  as  much  as 
you  judge  necessary,  a  small  grounding  tool,  to  bring  it  to  a 
proper  colour;  and  when  you  have  done  as  much  as  you  think 
expedient,  prove  it  again;  and  proceed  in  this  manner  it 
prove  and  touch,  till  it  is  entirely  to  your  minuV 

MIASM,  or  Miasma,  from  miarao,  to  infect,  denotes,  among 
physicians,  those  atoms  or  particles  which  arise  from  distem- 
pered or  putrefying  poisonous  bodies,  and  wbicb  become  the 
contagious  cfluvia  of  pestilential  diseases,  whereby  they  are 
communicated  to  people  at  a  distance. 

MICA.  This  stone  forms  an  essential  part  of  many  saoub- 
tains,  and  has  beea  long  known  under  tbe  names  of  s^aoies 
Marias,  and  Muscovy  glass.  It  consists  of  a  great  nammer  of 
thin  laminse  adhering  to  each  other,  sometimes  ef  a  very  large 
sine.  Specimens  have  been  found  in  Siberia  nearly  9}  voids 
square.  Its  texture  is  foliated ;  its  fragments  flat ;  tbe  bv 
mellae  flexible,  and  somewhat  elastic;  very  tough.  It  has  sang 
been  employed  as  a  substitute  for  glass,  as  it  is  not  so  liases)  la 
be  broken  by  tbe  agitation  of  the  ship. 

MICROMETER,  is  an  instrument  fitted  to  teJesoopeon  the 
focus  of  the  object-glass,  for  measuriag  small  angina  or  dis- 
tances, as  the  apparent  diameters  of  the  planets,  Ice.  Various 
forms  have  been  given  to  this  instrument  by  different  asrtbors, 
and  various  claims  have  been  urged  for  the  honour  of  the 
invention.  It  seems,  however,  to  belong  lo  Gescoigne,  on 
Englishman,  though  it  is  doubtful  whether  Hoygens  did  not 
also  invent  the  one  which  he  used,  without  any  knmriedno  ef 
that  of  the  former.  Under  all  tbe  forms  of  this  instrument,  the 
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.  ■*»■*  of  the  piotare  of  an 
object,  Ibnud  In  tba  foooa  af  the  teleceope  j  and  with  such 
mwny  a*  to  nsiHn  with  the  greatest  precision  iU  perpen- 
dicular asstano*  frees  *  fixed  win  in  the  md<  plane,  by  which 
■ran  the  apparent  diameter*  of  the  planet*,  and  other  una  1 1 
sjasnaw.  an  e&aotly  determined.  Tbia  a»j  bo  illustrated  as 
HNffi:- Lai  «  planet  bo  *  Sowed  through  a  telescope,  and 
whoa  Ike  parallel  wire*  ere  opened  to  aoob  a  distance  aa  to 
■■peat  to  teach  exactly  the  two  opposite  extremities  of  the 
disc  of  the  planet,  it  is  obvious  that  tbe  perpendicular  distune 
(Mtween  the  wire*  is  then  equal  to  tbe  diameter  of  the  object 
aa  the  Hew  of  the  objset-giaas. 


Let  this  distance,  whose  measure  la  given  bj  the  mechanism 
of  the  micrometer,  be  represented  by  the  line  p  g ;  then,  since 
fi*e  measure  of  the  focal  distance  e  L  may  be  also  known,  the 
/alio  of  e  L  to  p  a,  that  Is,  of  radios  to  the  tangent  of  the  angle 
«  La,  will  give  the  angle  itself  by  a  table  of  sines  and  tangents ; 
■ad  tkli  uncrla  It  equal  to  the  opposite  angle  PLQ,  whiob  the 
real  diameter  of  the  planet  subtends  at  L,  or  at  tbe  naked  eve. 
This  is  the  geucral  priuciplc  on  which  the  construction  of  this 
Unttumcnt  depends,  anil  Uie  different  forms  that  have  been 
(iico  in  ithavebeeo  more  directed  towards  an  improvement 
of  the  mechanism  than  to  any  other  object,  but  oar  limits  will 
not  allow  of  entering  into  a  detail  of  these  constructions,  and 
we  shall  therefore  confine  our  remarks  to  a  description  of  the 
■titldcd  object-glass  micrometer,  af  invented  by  Dollood,  and 
allowed  to  bn  tlic  most  aecurau  of  any  yet  discovered. 

Dviidrd  ObjrttGUit  Mukovetb*..  This  instrument  con- 
.  itsti  ol  a  convex  lens  divided  ir.to  two  equal  parts  C,  D,  by  a 
plane  which  passes  through  it*  axis;  and  the  segments  are 
taoi  eablc  oo  a  graduated  line  C  D,  perpendicular  to  that  axis. 
Lei  C,  D.bc  tbe  centre  of  the  segments  ,  and  P,Q,  two  remote 
object*.  Images  of  which  nil!  be  formed  in  the  lines  FCE, 
QDE,  no  J  also  in  the  prineipil  foci  of  the  segments.  Let 
tie  gUssta  be  moved  till  these  Image*  coincide  as  at  E  ;  then 


th*  snarl*  PHQ,  whack  the  objects  subtend  at  E  the  principal 
arena  of  C  or  D,  ia  equal  to  the  angle  which  C  D.  the-disttm-o 
af  tbe  centres,  subtends  at  the  aame  point  I  and  therefore,  by 
eahMlariasr  this  eagle,  wo  may  deUrmine  the  angular  distance 
af  the  bodies  P  aad  Q,  as  seen  from  E.  Draw  K  G  perpetini- 
renWt*  CD;  and,  because  the  triangle  CBD  la  Isosceles, 
DOS  OD,  and  tbe  L  CBU  =  the^OED:  alio,  G  I)  Is 
thai  aino  of  the  angle  «  ED,  to  the  radius  E  D ;  therefore, 
aaaasjwg  E  D  and  O  D,  tbe  angle  OED  may  be  found  by  the 
te*l**)*sid  consequently  3GBD,  orCBD,  may  be  deter. 
ansrasL  Th*  angle  C  B  D  is  in  general  so  small,  that  It  may, 
without  sensible  error,  be  considered  as  proportional  to  the' 
■MaatCB.''  And  being  dotennined  m  one  ease  by  obscrva- 
wasa,  it  «ay  be  (ooad  ia:  aay  other  by  a  single  proportion.  If 
aswawjoeUboat  ■  given  finite  distance,  the  angle  PEQ  will 
•alt  be  peoportional  to  CD  ;  for  on  this  supposition,  the  distance 
0n,*(  DM.  of  withes1  image  from  the  nor  rea  ponding  glass,  will 
ho  JavawiaMa ;  therefore  tba  angle  C  E  D  will  be  proportional 
ta  CO.  The  divided  object-glass  ia  applied  both  to  reflecting 
aat  laJmaaswg  telescope*  ;  and  thus  email  angular  distances  rn 
the  heaaaaa  era  meaaosed  with  great  aecuraey. 


MICROPHONICS,  the  seieaeo  or  magnifying  small  sound*. 

MICROSCOPE,  an  instrument  for  magnifying  snail  object* 
by  means  of  a  proper  adjustment  aad  combination  of  lenses  or 
mirror*.  The  invention  of  microscopes,  like  moat  other  id  se- 
nium discoveries,  ha*  beoa  claimed  for  different  author*. 
Huygena  informs  na,  that  tbe  arst  aileroeoope*  were  con- 
structed by  DrebeU,  a  Dutchman,  in  1631 ;  hot  F.  Footana,  a 
Neapolitan,  in  1646,  claims  the  inventioa  aa  his  own,  which  he 
dates  from  the  year  161a.  Microscopes  are  divided  into  tmgU, 
ooavmtnd,  refUcling,  nUt,  *tc. 

Single  or  SimpU  Microscope,  is  one  whiob  consist*  of  a 
single  lens. 

Thtory  qfSingU  J/irrorrapM.— If  the  angle  whioh  subtend* 
at  the  centre  of  the  eye,  when  at  a  proper  distance  for  distinct 
vision,  bo  lea*  than  n  certain  limit,  that  Is,  if  it  be  lea*  than  4', 
it  will  only  appear  to  the  eye  like  a  physical  point;  and  if  we 
endeavour  to  increase  the  image  by  bringing  it  nearer  to  the 
eye,  the  extreme  ray*  will  diverge  so  much  aa  to  render  the 
objeot  indistinct ;  and  if  the  extreme  ray)  be  sloped,  there  will 
then  be  too  little  light  to  make  the  object  distinctly  visible  ; 
the  microscope  ia,  therefore,  introduced  in  order  to  supply 
these  defect*  of  natural  vision,  whiob  is  elected  by  placing  the 
object  in  the  principal  foens  of  a  glass  spherule  or  lens,  whose 
focal  length  is  short  j  ia  whioh  case  it  may  be  dislinotly  seen, 
the  visual  angle,  a*  well  aa  tbe  quantity  of  light  admitted  into 
the  eye,  being  increased,  and  the  pasts  which  before  appeared 
only  aa  a  physical  point,  may  bow  be  subjected  to  examination  ; 
the  visual  angle  thn*  formed,  being  to  that  formed  at  the 
naked  eye,  at  the  least  distance  of  distinct  vision,  a*  that 
distance  j*  to  the  focal  length  of  the  glass. 


Let  Q  P  be  an  object  placed  in  the  principal  focus  of  tbe 
lens,  or  spherule  A  B,  whose  centre  Is  B ;  L  Q  the  least  dis- 
tance at  which  It  can  be  seen  distinctly  with  the  naked  eye; 
join  L  P,  P  E.  Then  the  angle  under  which  the  object  is  seen 
through  the  glass.  Is  equal  to  PCQ;  and  the  angle  under 
which  it  is  seen  with  the  naked  eye,  Is  Q  L  P.  Also,  when 
these  angles  are  small,  since  they  nave  a  common  subtense 
Q  P,  they  are  nearly  in  the  inverse  ratio  of  the  radii  E  Q,  L  Q ; 
that  is,  the  visual  angle,  when  the  object  Is  seen  through  the 
glass  :  the  visual  angle  when  It  Is  seen  with  the  naked  eye  at 
tbe  distance  LQ  ::  LQ  :  EQ. 

Example.  If  the  focal  length  or  the  glass  be  j,  of  as  inch, 
and  at  tbe  least  distance  of  distinct  vision  8  inches,  the  visual 
angle  of  the  object  when  viewed  through  the  glass  :  is  the 
visual  angle  when  It  Is  seen  with  tbe  naked  eye  ;:8ia:: 
400  i  1. 

Th*  Double  or  Compound  Microscope,  consists  of  two  lentca 
at  least,  bat  generally  of  three,  and  often  more.  We  shall 
first  describe  the  one  which  contains  two:— Th*  lens  DB, 
In  fig.  1,  (plate  Optics,)  Is  therefore  to  be  overlooked  in  com- 
paring this  description  with  tbe  figure.  The  first  or  smallest 
lens  C  is  placed  near  the  small  ohjeet  A  B.  at  a  little  more 
than  Its  focal  distance  from  it ;  a  large  image  of  the  ob- 
ject is  thus  formed,  which  will  be  as  much  larger  than  the 
object,  a*  the  distance  C  L  Is  greater  than  the  distance 
AC;  and  as  this  diilanee  may  be  made  greater  or  less  by 
placing  tbe  object  nearer  to  or  farther  from  the  lens  C,  the 
image  may  be  increased  or  diminished  at  plessnre.  And  as 
this  Image  may  be  distinctly  viewed,  and  still  further  magnified 
by  a  convex  In*  HN,  placed  at  Its  focal  distance  from  the 
image.  It  la  evident  that  small  objects  may  be  thus  magnified 
to  maoy  times  their  real  sixc.*  Suppose,  for  example,  that  the 
distance  of  the  object  CL  Is  12  time*  the  distance  of  the 
image  at  CA,  then  will  the  length  of  the  image  K  L  he  12  times 
the  length  of  the  object  A  B,  when  viewed  with  the  naked  eye  ; 
but  this  length  of  the  Image,  If  viewed  with  an  eye-glass  of  one 
inch  focal  distance,  will  appear  six  times  ns   large  a*  if  does 
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to  the  naked  eye,  and  therefore  ita  length  will  appear  12  times  6, 
or  72  times  larger  than  to  the  naked  eye ;  and,  as  its  breadth 
will  be  magnified  in  the  same  proportion,  its  surface  will  be 
72  times  72,  or  5184  times  larger  than  that  of  the  object  when 
viewed  with  the  naked  eye.  Though  the  magnifying  power  of 
this  microscope  be  very  considerable,  yet  the  extent  or  field  of 
view  is  very  small  and  confined  ;  therefore,  in  order  to  enlarge 
it,  and  to  increase  the  quantity  of  light,  another  large  leus 
DE,  is  placed  between  the  two  already  noticed,  (see  the 
figure,)  by  which  means  the  angfe  D  C  E  or  A  C  B,  under  which 
the  visible  part  of  the  object  appears,  may  be  considerably 
enlarged  ;  the  image  will  then  be  formed  again  at  F  G,  and  as 
the  image  thus  formed  is  now  contained  between  the  two 
extreme  parallel  rays  of  the  eye-glass  M  F  and  N  G,  is  wholly 
visible ;  whereas  before,  the  part  O  Q  could  only  be  seen. 
Hut  though  the  object  is  not  quite  so  much  magnified  on  the 
whole,  in  this  as  in  the  former  case,  yet  the  visible  surface  is 
very  much  increased  by  the  addition  of  this  third  glass.  The 
aiass  R  S  is  a  plain  mirror,  which  is  employed  to  reflect  the 
light  I,  in  order  to  illuminate  transparent  objects  uhen 
examined  by  this  instrument. 

The  Solar  Microscope,  invented  by  Dr.  Lieberkhun,  is  em- 
ployed to  represent  very  small  objects  on  a  very  large  scale, 
in  a  dark  room.  This  is  accomplished  in  the  following  manner : 
Let  AB,  fig.  2,  plate  Optics,  represent  a  beam  of  the  sun's 
light  falling  on.  a  small  mirror  or  looking-glass  D  C,  adjusted 
by  two  brass  wheels  to  such  an  inclination  as  shall  reflect  the 
rays  which  fall  upon  it  parallel  to  the  horizon,  to  a  large  con- 
vex lens  E  F,  which  converges  them  to  a  focus ;  near  this 
focus,  as  at  G  H,  is  placed  a  small  object,  which  is  by  this 
means  strongly  illuminated,  and  the  rays  which  flow  from  it 
through  a  small  convex  lens  I,  so  adjusted  by  a  slider  to  a 
little  more  than  its  focal  distance  from  the  object,  produce  a 
very  large  imago  KL,  which  being  received  upon  a  white 
table  cloth,  or  allowed  to  fall  on  the  opposite  wall  of  the 
darkened  room,  will  represent  the  object  magnified  in  propor- 
tion to  the  distance  of  the  picture  from  the  lens  I.*  Suppose 
that  the  small  lens  1  is  one-tenth  of  an  inch  distant  from  the 
object,  when  the  image  KL  is  duly  formed  on  a  aheet  or  table 
cloth,  at  the  distance  of  16  feet  from  the  small  lens  just 
mentioned ;  then  in  16  feet  there  are  192  inches,  and  conse- 
quently 1-920  tenths  of  an  inch;  therefore  the  image  is  1,920 
times  the  length  of  the  object,  and  as  many  times  its  breadth ; 
the  area  or  surface  of  the  image  is  therefore  1,920  times  1,920, 
or  3,086,400  times  that  of  the  object.  Such  is  the  prodigious 
magnifying  power  of  the  solar  microscope. 

Harris's  Improved  Botanic  Microscope.— This  compact  in- 
strument is  found  particularly  to  recommend  itself  to  the 
practical  botanist  aod  naturalist,  as  a  truly  able  assistant  in 
their  researches  through  the  animal,  vegetable,  and  mineral 
kingdoms,  and  more  especially  when  its  facility  of  management 
and  portability,  combined  with  its  extent  of  magnifying  power, 
arc  brought  into  consideration.  To  use  this  microscope,  fig.  3, 
plate  Optics,  take  its  parts  out  of  the  case,  unscrew  the  pillar  A 
on  the  top,  the  stage  B  has  a  stem  which  attaches  at  the  socket 
D.  The  three  lenses  at  E  screw  into  the  arm  C,  which  is  fixed 
by  the  milled  bead  F ;  that  lens  which  is  dotted  thus  ...  mag- 
nifies the  least,  and  the  lens  .  the  most ;  and  by  screwing  into 
each  other,  seven  different  magnifying  powers  are  obtained  by 
combination :  W  is  a j*et  stronger  power  than  those  at  £,  (which 
must  be  removed  while  W  is  in  use,)  being  for  the  purpose  of 
observing  objects  otherwise  too  minute  to  be  seen.  Transparent 
objects  similar  to  those  in  slide  Y,  are  examined  by  attaching 
them  to  the  stage  II,  and  by  varying  the  inclinations  of  the 
mirror  G,  (which  must  be  towards  the  light,)  the  objects  will 
have  more  or  less  light  reflected  on  them,  and  by  adjusting  the 
stage  B  up  or  down  by  the  rackwork  at  H,  the  objects  are  seen 
more  or  less  distinctly.  When  opaque  objects  are  to  be  ex- 
amined, remove  the  mirror  G  from  its  box,  and  screw  the 
lens  ...  into  the  back,  then  fixing  it  by  its  stem  to  the  stage 
B,  the  light  of  a  candle  is  concentrated  on  the  objects ;  this  is 

*  It  Is  iciror It  neeesiary  to  remtrk,  that  the  leaies  and  object  to  bo 
y  it  wed  are  placed  in  a  tube,  which  »  screwed  into  a  hole  ia  the  wiadow 
■hotter,  or  a  board  placed  in  the  window,  which  ae r? ei  at  the  same  tine  to 
wxcUtle  the  light. 


useless  by  day.  I  is  a  black  and  white  piece  on  which  opaquer 
objects  are  placed,  and  fits  the  stage  B.  J  is  a  screw  box  for 
confining  living  objects,  and  is  also  to  be  laid  on  the  Mage  0. 
K  a  pair  of  steel  nippers  that  attaches  to  the  stage  B  by  ita 
stem,  for  holding  small  insects,  leaves,  or  wings,  &e.  Lisa 
pair  of  forceps  for  taking  up  objects  too  small  for  the  touch. 
M  and  N  a  dissecting  knife  and  Joint  for  separating  the 
smaller  parts  of  flowers,  &c.  The  dotted  outlines  N  represent  a 
body  that  may  screwed  on  at  E,  making  it -an  improved  Com* 
pound  Microscope,  affording  a  much  larger  field  of  view,  and 
requires  a  larger  case. 

MICROSCOPIC  Objects,  those  things  which  are  too  small 
to  be  seen  distinctly  by  the  naked  eye. 

MIDDLE  Latitudk,  is  half  the  sum  of  two  given  latitude* 
when  they  are  both  in  the  same  hemisphere,  or  half  their 
difference  if  they  are  in  different  hemispheres;  in  which  latter 
case  it  will  always  be  of  the  same  name  as  the. greater. 

MIDWIFERY,  in  the  restricted  sense  of  the  Word,  is  the 
art  of  assisting  women  in  childbirth.  It  is  generally,  however, 
made  to  comprehend  the  management  of  women,  both  previous- 
ly to,  and  sometime  after,  delivery  ;  as  well  as  the  treatment  of 
the  infant  in  its  early  state. 

MIGRATION  of  Birds.  It  has  been  generally  believed,  that 
many  different  kinds  of  birds  annually  pass  from  one  country 
to  another,  and  spend  the  summer  or  the  winter  where  it  is 
most  agreeable  to  them;  and  that  even  the  birds  of  our  own 
island  will  seek  the  most  distant  southern  regions  of  Africa, 
when  directed  by  a  peculiar  instinct  to  leave  their  own  coun- 
try. It  has  long  been  an  opinion  pretty  generally  received, 
that  swallows  reside  during  the  winter  season  in- the  Warm 
southern  regions ;  and  Mr.  Adanson  particularly  relates  hi*  ha vi 
ing  seen  them  at  Senegal,  when  tbey  were  obliged  lev  lea  vtt  this 
country.  But  besides  the  swallows,  Mr;  Pennant  eaomevt 
many  other  birds  which  migrate  from  Britain  at  different  til 
of  the  year,  and  are  then  to  be  found  in  other  countries ; 
which  tbey  again  leave  these  countries,  and  return  to  Britahv 
The  reason  of  those  migrations  he  suppose*  to  be  a.  defiant  at 
food  at  certain  seasons  of  the  year*  or  the  want  of  a  scourer 
asylum  from  the  persecution  of  man  durirfg  the  time  of  court* 
ship,  incubation,  and  nutrition. 

Water  FowL—Ol  the  vast  variety  of  wator  fowl  that  freqaent 
Great  Britain,  it  is  amasing  to  reflect  how  few  are  known  a*1 
breed  here:  the  cause  that  principally  urges  them- to  leave  this - 
country  seems  to  be  not  merely  the  want  •£  food,  but  me 
desire  of  a  secure  retreat.    Out  country  is  too  populous -rot' 
birds  so  shy  and  so  timid  as  the  bulk  of  these  are:  when  jrreaf 
part  of  our  island  was  a  mere  waste,  a  tract  of  woods  and  fensli 
doubtless  many  species  of  birds  (which  at  this  thae  migrate)* 
remained  in  security  throughout  the  year.    Egrets; -a  species, 
of  heron,  now  scarcely  known  in  this  island,,  wet e  in  rentier 
times  in  prodigious  plenty;  and  the  crane,  that  haa  totally  foe* 
saken  this  country,  bred  familiarly  ia  oar  marshes  |*  their 
place  of  incubation,  as  well  as  of  all  other  cloven-footed  water 
fowl,  (the  heron  excepted,)  being  oa  the  ground,  and  exposed- 
to  every  one.    As  rural  economy  increased  ia  this  censOry* 
these  animals  were  more  and  more  disturbed  y  at  length;  bjr  a 
series  of  alarms,  they  were  necessitated-  to  seek,  during  the 
summer,  some  lonely  safe  habitation.    On  the  contrary,  those 
that  buiid  or  Jay  in  the  almost  inaccessible  ffOcka>that  impend 
over  the  British  seas,  breed  there  still  in  vast  fiossbers^havias^ 
little  to  fear  from  the  approach  of  mankind  r  the  only  distort" 
ance  they  meet,  in  general,  being  from  the  desperate  attempts * 
of  some  few  to  get  their  eggs.  •-,; 

MILDEW,  is  said  to  be  a  kind  of  thick,  clammy,  sweat 
juice,  exhaled  from  or  falling  down  upon  the  leaves  and  bJeev 
soms  of  plants.  By  its  thickness  and  clamminess  h  prevents 
perspiration,  and  hinders  the  growth  of  the  pleat.  ■■  It  some" 
times  rests  on  the  leaves  of  trees  in  form  of  a  fatty  juice,  mail 
sometimes  on  the  ears  of  corn.  It  is  naturally  very  soegh*  and1 
viscous,  and  becomes  still  more  so  by  the  sun's  beat  exhaling 
its  more  fluid  parts ;  by  which  means  the  young  ears  of  eorsr 
are  so  daubed  over,  that  tbey  can  never  arrive  at  'their  fust 
growth.  Bearded  whoat  is  less  subject  to  the  mildew  thaartaw 
common  sort ;  and  it  is  observed,  that  newly  dunged  landr  are 
more  liable  to  mildew  than  others.  The  best  remedy  Is  a  ' 
smart  shower  of  rain,  and  immediately  afterwards  a "  "  "     *  ' 
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or 

2200 

or 

2933 

or 

3666* 

or 

4400 

or 

4400 

or 

5028 

or 

686T> 

or 

7233 

or 

7233 

or 

8800 

If  wjemildeW  ifc  seen  before the  sun  has  much  powcT,ituaibeejk 
*eeoa>meaded  to  lend  two  men  into  the  ftrid  with  a  lone  cord, 
each  hoWieg  dno  end ;  and  drawing  this  along  the  field  through 
the  ear*,  the  dew  will  be  dislodged  from  them  before  the  heat 
of  the  son  ft  able  to  drt  it  to  that  tiscoos  state  in  which  it  does 
the  ttisettiet  Some  also  say,  that  lands  which  hare  lor  many 
y««r*been  subject  to  mildews,  have  been  cured  of  it  by  sowing 
soot  along  with  the  corn,  or  immediately  after  it. 

MIIJB,  (MfttE  Passvs,)  a  measure  of  length  or  distance, 
eowtaintog  eight  furlongs,  8cc.  See  MEisrat.  The  English  sta- 
tate  mile  is  fourscore  chains,  or  1760  yards ;  that  is,  5280  feet. 
See  Ciftafir,  Tato,  a*&  Foot.  We  shall  here  rite  a  table  of 
the  miles  in  use  among  the  principal  nations  of  Europe,  in  geo- 
metrical paces*  e^OOQrof  which  make  a  degree  of  the  equator. 

Geometrical  paces,     yards, 

HfuYoTKussia, 750    or    1100 

ofllaly, . 1000    or    1467 

of  England, ... . 1250    or    1700 

of  Scotland  and  Ireland, 1500 

The  small  league, ,... 2000 

The  mean  league .  •  •  2500 

The  great  league  of  France, 3000 

Mile  oTYdfod, , 3000 

of  Spain 3248 

.oftiermany,   ... 4000 

ofSwcdcn. 50U0 

offronmark, 5000 

ofJBungary, 6000 

MILIARY  Favan,  a  malignant  fever  so  oalled  from  the  ertrp- 

paotulesfesembUng  millet- seeds. 
JIUUlTAJtY  Tactics  teach  the  art  of  disposing  forces  in 
aaray,  and  performing  its  proper  motions  and  evora- 
TneQaeeka,  skilful  in  this  part  of  the  military  art,  had 
ptafaaasts  of  It,  called  Tactici,  who  taught  and  instnieted 
yonta.  Tattles  sigaifiea  also  the  art  of  intenting  and 
ssj  machines  for  throwing  darts,  arrows,  stones,  fire-balls, 
fafe'byenseans  of  slings,  bows,  and  counterpoises.  Naval  tac- 
ueaiBatouot  as  Is  the  arrangement  of  a  fleet  for  an  engage* 
meat  by  sea. 

.  Mausnav  Ower>to*#vor  the  training  of  the  soldiers,  and  the 
issmi  iifamiiat  nt  of  the  laws  and  regulations  instituted  by  ao- 
taetity,  may  be  considered  the  soul  of  all  armies  ;  uolesslt  be 
esmwlohed  with  at udeaee,  add  supported  with  resolution,  assem- 
blies***? Biased  soon  are  little  setter  than  a  rabble,  and  more 
oBmgmaaeito  a  state  than  its  enemies.  By  the  force  of  disci- 
pMoe;  tnetj -are  kept  in  obedience  to  command,  in  opposition  to 
taa'aamwlse>mf  their  passions,  sod  make  each  army,  as  it  were, 
a<o**nph0ated,ibdl  immense  and  energetic  machine. 

.  JsmtsVis  the  appoirirnaent  of  oflloers,  or  a  gradation  of  aotbo- 
rfay  webmiasrw  towards  the  establishment  of  discipline  and  sub* 
tiowj  An  awwy  ie  oommaaded  by  a  captain-general  or 
tader-in-chief,  and  general  and  staff  officers.  FicM-mar- 
lansj'ssisdaed  iu  the  British  army,  have  been  revived  in 
tbemaaaaas  of  their  Royal  Highnesses  the  Duke  of  York  and 
the  Aiawai  of  Oohoargr  tho  Duke  of  Wellington,  &o.  The  rank 
of  smasauuider»io«CBtef  correspond*  to  the  degree  of  field  mar- 
shal in.  /rho  French  service.  A  lieutenant,  or  even  a  major- 
faaarpt*  lsaaaamatimes  the  appointment  of  commander-in-chief. 
Warn  an  >aftay  is  eensiderabtc,  the  following  is  deemed  an 
siluiisati  staff,  esxloaive  of  the  oommaBder-in  chief:  a  general 
fiSJ  fa*  lawsomndone  fisr  the  foot,  or  a  general  for  eaeh  wing  of 
the  army  ;  a  major-general  for  every  t*  o  brigades  ;  and  nearlt 
halt  that  aamber  of  Hentenaat  generals.  But  the  duties  of  all 
lUStosaaob  the  seme;  the  terms  denoting  chiefly  the  gra- 
ft/ nam*  Oeaeial  officers  may  ooremand  any  number 
ftoatia  company  or  troop  to  several  regiments.  Gene- 
rate hasaaiT  pay,  except  when  employed ;  but  then  they  have 
fasaatstet* teapoamasji  day. 

Saansartiinnin  nhlrf  er  captain-general,  or  general,  com* 

naUaae  military  of  a  nation  or  army;  he  receives  hiru- 

■ms  the  king,  and  communicates  them  to  all 

najntsir  nran  distribute  them  through  aH  the  corps  of 

usjiajeeav.i  flsdoaels  command  .regiments— but  there  are  lieu- 

*  1,'Who  atd  tho  second  officers  in  regiments,  and 

asmaahilshslabatinnn  of  the  colonels.    The  major-general 
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acts  immediately  under  the  general,  receiving  his  orders,  and 
delivering  them  out  to  the  majors  of  brigades,  with  whom  he 
concerts  what  troops  are  for  duty  or  guard,  detachments,  con- 
voys, or  foraging  parties.  The  major  of  a  regiment  conveys  all 
orders  to  the  regiment  after  he  has  drawn  them  up,  sees  it 
march,  provides  quarters,  8co.  He  Is  the  only  officer  of  an  infan- 
try regiment  who  is  allowed  a  horse  In  service,  to  facilitate  com* 
munications.  In  a  regiment  of  horse,  the  major  commands  ia 
the  colonel's  absence.  A  brigadier  commands  a  brigade ;  and 
the  eldest  colonels  are  usually  such  as  are  advanced  to  this 
post  Whoever  is  upon  duty  is  brigadier  of  the  day.  He 
marches  at  the  head  of  his  own  brigade,  and  is  allowed  a  Ser- 
jeant and  ten  men  of  his  own  brigade,  for  his  guard.  The  rank 
of  a  brigadier  general  in  the  British  service  used  to  be  suppress- 
ed in  time  of  peace.  Brigadiers,  or  sub-brigadiers,  are  posts 
in  the  horse-guards.  The  brigadier,  or  brigadier-peneral,  ap- 
points an  officer  called  a  brigade  major,  to  assist  bim  in  all  the 
management  of  his  brigade.  Experienced  captains  are  appoint- 
ed to  this  post ;  and  act  in  the  brigade  as  major-generals  do  in 
the  army,  receiving  their  orders  from  their  commanders. 

Captains.  A  captain-general  it  he'  who  commands  in  ohief. 
A  captain  of  a  trotfp,  or  company,  commands  a  troop  of  horse, 
or  company  of  foot,  under  a  colonel.  His  duty  is,  to  be  careful 
to  keep  his  company  full  of  able-bodied  soldiers ;  to  visit  their 
tents  or  lodgings ;  to  see  what  is  wanting ;  to  pay  them  well ; 
and  keep  them  neat  and  clean.  He  has1  the  power,  in  his  own 
company,  of  making  sergeants  and  corporals.  Tn  the  horse  and 
foot  guards,  the  captains  have  the  tank  of  colonels.  The  com- 
missioned officers,  subordinate  to  the  captain,  are  the  lieute- 
nants and  ensigns,  commonly  called  subaltern  officers.  These, 
though  their  rank  is  not  the  same,  perform  duty  together  with- 
out distinction.  Their  ordinary  duties  are,  in  garrison,  guards, 
detachments,  courts  martial,  the  visiting  of  hospitals  and  bar- 
racks, fatigues  on  working  parties,  add  orderly  duties.  And  ho 
officer  can  exchange  his  duty  with  another,  except  by  permission 
of  the  commanding  officer.  Thus,  the  ensign  bears  the  colours, 
and  bus  charge  of  them  in  battle,  yet  Is  he  under  the  lieutenant 
The  adjutant  assists  the  major,  and  receives  bfs  orders  nightly 
from  the  brigade  major ;  these,  after  racing  submitted  to  the 
colonel,  he  deihers  to  the  sergeants.' '  Almost  all  duties  are  re- 
gulated by  the  adjutant  as  major's  assistant,  as  detachments, 
guards,  the  charge  of  ammunition,  the  prices  of  bread,  beer,  &c. 
The  quarter-master  Is  rather  a  civil  than  a  military  officer ;  and 
though  next  to  the  adjutant,  he  has  nothing  to  do  with  the  dis- 
cipline of  the  regiment  He  superintends  the  clothing,  quarters, 
ammunition,  firing,  &c.  The  surgeon,  a  commissioned  officer  oil 
the  staff  of  the  regiment,  requires  to  be  skilled  in  physic,  phar- 
macy, and  anatomy.  The  chaplain,  the  last  commissioned  offi- 
cer on  the  staff,  is  generally  allowed  to  act  by  deputy  when  bo 
thinks  proper.  Serjeant-major,  the  first,  and  properly  speaking 
the  only  non-commissioned  officer  on  the  staff,  bears  the  same 
subordinate  relation  to  the  adjutant,  as  the  adjutant  does  to 
the  commanding  officer  ;  and  as  the  adjutant  keeps  a  register 
of  the  officers,  mo  does  the  sergeant-major  of  the  sergeants  and 
corporals,  whom  he  warns  in  turn  for  duty,  and  orders  the 
quota  of  men  each  company  is  to  furrifsb.  Toe  sergeant-major 
attends  all  parades,  to  see  If  the  exact  number  of  men  are  there, 
and  that  they  are  clean  and  well  dressed. .  He  is  to  make  tho 
other  sergeants  and  corporals  responsible  for  neglect  in  any  of 
those  particulars.  Sergeants  and  corporals  are  also  non-com. 
missioned  officers,  and  superintend  the  private  men ;  tho  drum 
major,  the  drum  boys,  and  the  private 'men,  are  mighty  in  their 
collective  force  in  an  army. 

MILIUM,  Millet,  a  genus  of  the  dlgynia  order,  in  the  tri- 
andria  class  of  plants ;  and  in  the  natural  method  ranking 
under  the -fourth  order,  gramina.  There  are  twelve  species,  of 
which  the  most  remarkable  is  the  effusum,  or  common  millet. 

MILK,  a  well-known  fluid,  prepared  by  nature  in  the  breasts 
of  women,  and  the  udders  of  other  animals,  for  the  nourish- 
ment of  their  young.  Its  contents  are  of  three  kinds :  1st  An 
oily  part,  which,  whatever  may  be  said  concerning  the  origin 
of  othc.  oils  in  the  body,  Is  certainly  immediately  derived  from 
the  oil  of  the  vegetables  taken  In,  as  with  these  it  agrees  very 
exactly  In  its  nature,  and  would  entirely,  if  we  could  separato 
it  fully  from  the  coagulable  part.  Another  mark  of  agreement 
is  their  separability,  which  proves  that  the  mixture  has 
8F 
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been  lately  attempted,  but  not  fully  performed.  2dly.  Besides 
this  oily,  there  is  a  proper  coagulable  part :  And,  3dly,  Much 
water  accompanies  both,  in,  which  there  is  dissolved  a  saline 
saccharine  substance.  These  three  can  be  got  separate  in 
cheese,  butter,  and  whey ;  but  never  perfectly  so,  a  part  of 
each  being  always  blended  with  every  other  part.  Milk  by 
evaporation  yields  a  sweet  saline  matter,  of  which  Dr.  Lewis 
gives  the  following;  proportion : 


Twelve  euncw  of 

Left  of  dry  matter 

From  which  water  ex- 
tracted a  tweet  saline 
substance  amounting 

ta- 

Human milk  ..*•• 

13    drachms. 
12»   

li  drachms. 
i  j       . . .  • 
6         .... 
6        «... 

The  saline  substance  extracted  from  asses'  milk  was  white, 
and  sweet  as  sugar  ;  those  of  the  others  brown  or  yellow,  and 
considerably  less  sweet ;  that  from  cows'  milk  had  the  least 
sweetness  of  any.  On  distilling  12  quarts  of  milk  in  balneo 
marie,  at  least  9  quarts  of  pure  phlegm  were  obtained ;  the 
liquor  which  afterwards  arose  was  acidulous,  and  by  degrees 
grew  sensibly  more  and  more  acid  as  the  distillation  was  con- 
tinned.  After  this  came  over  a  little  spirit,  and  at  last  an 
empyreumatic  oil.  The  remaining  solid  matter  adhered  to  the 
bottom  of  the  retort,  in  the  form  of  elegant  shining  black  flowers, 
which  being  calcined  and  elixated,  yielded  a  portion  of  fixed 
alkaline  salt.  Milk  set  in  a  warm  place  throws  up  to  the  sur- 
face an  unctuous  cream,  from  which,  by  agitation,  the  butter 
is  easily  separated.  The  addition  of  alkaline  salts  prevents 
this  separation,  not  (as  some  have  supposed)  by  absorbing  an 
acid  from  the  milk,  but  by  virtue  of  their  property  of  intimately 
uniting  oily  bodies  with  watery  liquors.  Sugar,  another  grand 
intermedium  betwixt  oils  and  water,  has  this  effect  in  a  greater 
degree,  though  that  concrete  is  by  no  means  alkaline,  or  an 
absorbent  of  acids-  The  sweet  saccharine  part  of  the  milk 
remains  dissolved  in  the  whey  after  the  separation  of  the  curd 
or  cheesy  matter,  and  may  be  collected  from  it  in  a  white 
crystalline  form,  by  boiling  the  whey  till  all  remains  of  the 
curdled  substance  have  fallen  to  the  bottom;  then  filtering, 
evaporating  it  to  a  due  consistence,  setting  it  to  shoot,  and 
purifying  the  crystals  by  solution  in  water  and  a  second 
crystallization.  Much  has  been  said  of  the  medicinal  virtues 
of  this  sugar  of  milk,  bnt  it  does  not  seem  to  have  any  consi- 
derable ones :  it  is  from  cows'  milk  that  it  has  been  generally 
prepared;  and  the  crystals  obtained  from  this  kind  of  milk 
have  but  little  sweetness.  New  cows'  milk,  suffered  to  stand 
for  some  days  on  the  leaves  of  butter  wort  or  sundew,  becomes 
uniformly  thick,  slippery,  and  coherent,  and  of  an  agreeable 
sweet  taste,  without  any  separation  of  its  parts.  Fresh  milk 
added  to  this,  is  thickened  in  the  same  manner,  and  this  sue* 
cessively.  In  some  parts  of  Sweden,  as  we  arc  informed  in  the 
Swedish  Memoirs,  milk  is  thus  prepared  for  food. 

Milk,  in  the  Wine  Trade.  The  coopers  know  very  well  the 
use  of  skimmed  milk,  which  makes  an  innocent  and  efficacious 
forcing  for  the  fining  down  of  all  white  wines,  arracks,  and 
small  spirits ;  bnt  it  is  by  no  means  to  be  used  for  red  wines, 
because  it  discharges  their  colour.  Thus,  if  a  few  quarts  of 
well  skimmed  milk  be  put  into  a  hogshead  of  red  wine,  it  will 
soon  precipitate  the  greater  part  of  the  colour,  and  leave  the 
whole  nearly  white :  and  this  is  of  known  use  in  the  turning  of 
red  wines,  when  pricked,  into  white;  in  which  a  small  degree 
of  acidity  is  uot  so  much  perceived.  Milk  is,  from  this  quality 
of  discharging  colour  from  wines,  of  nsc  also  to  the  wine- 
coopers,  for  the  whitening  of  wines  that  have  acquired  a  brown 
colour  from  the  cask,  or  from  having  been  hastily  boiled  before 
fermenting ;  for  the  addition  of  a  little  skimmed  milk,  in  these 
cases,  precipitates  the  brown  colour,  and  leaves  the  wines 
almost  limpid,  or  of  what  they  call  a  water  whiteness,  which  is 
much  coveted  abroad  in  wines  as  well  as  in  brandies. 

Milk  of  Lime. — Milk  of  Sulphur.  The  name  of  milk  is 
given   to  substances  very  different   from   milk   properly  so 


called,  and  which  resemble  milk  only  in  colour.  Such  is  water 
in  which  quicklime  has  been  slaked,  which  acquires  a  whiteness 
from  the  small  particles  of  the  lime  being  suspended  in  it,  and 
has  hence  been  called  the  milk  of  lime.  Such  also  is  the  solu- 
tion of  liver  of  sulphur,  when  an  acid  is  mixed  with  it,  by  uhich 
white  particles  of  sulphur  are  made  to  Poat  in  the  liquor. 

Milk  of  Vegetables.  For  the  same  reason  that  milk  of  ani- 
mals may  be  considered  as  a  true  animal  emulsion,  the  emul- 
sive liquors  of  vegetables  may  be  called  vegetable  milks.  Ac- 
cordingly, emulsions  made  with  almonds,  are  commonly  called 
milk  of  almonds.  But  besides  this  vegetable  milk,  which  is  in 
some  measure  artificial,  many  plants  and  trees  contain  natu- 
rally a  large  quantity  of  emulsive  or  milky  juices.  Such  are 
lettuce,  spurge,  fig-tree,  and  the  tree  which  furnishes  the  elastic 
American  resin.  The  milky  juices  obtained  from  all  these 
vegetables,  derive  their  whiteness  from  an  oily  matter  mixed 
and  undissolved  in  a  watery  or  mucilaginous  liquor. 

Milk-Thistle.  Carduus  Marianus. — The  young  leaves  in 
the  spring,  cut  close  to  the  root  with  part  of  the  stalks  on,  are 
said  to  be  good  when  boiled. 

MILKY  Way.    See  Galaxy, 

MILL,  is  properly  an  engine  for  grinding  corn  and  other 
substances;  but  the  same  term  is  also  used  to  denote  a  variety 
of  machines,  particularly  if  the  first  mover  be  either  wind  or 
water. 

Bark  Mill,  a  mill  constructed  for  the  purpose  of  grinding 
and  preparing  bark,  till  it  is  fit  for  the  use  of  a  tanner.  Bark- 
mills,  like  most  other  mills,  are  worked  sometimes  by  means 
of  horses,  at  others  by  water,  and  at  others  by  wind.  One  of 
the  best  mills  we  have  seen  described  for  these  purposes,  is 
that  invented  by  Mr.  Bagnall,  of  Worsley,  in  Lancashire :  this 
machine  will  serve  not  only  to  chop  bark,  to  grind,  to  riddle, 
and  pound  it ;  but  to  beam  or  work  green  hides  and  skins  oat 
of  the  mastering  or  drench,  and  make  them  ready  for  the  onse 
or  bark  liquor ;  to  beam  sheepskins  and  other  skins  for  the 
skinner's  use ;  and  to  scour  and  take  off  the  bloom  from  tanned 
leather,  when  in  the  currying  state.  The  nature  and  connexion 
of  its  different  parts  may  be  understood  from  the  three  follow- 
ing figures,  Plate  II.,  Mechanics.  Fig.  4,  is  a  horizontal  phut 
of  the  mill.  Fig.  5,  longitudinal  section  of  it.  Fig.' 6,  trans- 
verse section  of  it.  A,  the  water-wheel,  bv  which  the  whole 
machinery  is  worked.  '  B,  the  shafts.  C,  the  pit-wheel,  which 
is  fixed  on  the  water-wheel  shaft  B,  and  turns  the  upright  shaft 
£,  by  the  wheel  F,  and  works  the  cutters  and  hammer  by  tapets. 
D,  the  spur  and  bevil-wheel  at  the  top 'of  upright  shafts.  E, 
the  upright  shaft  F,  the  crown-wheel,  which  works  in  the 
pit  wheel  C.  6,  the  spur-nut  to  turn  the  stones  I.  P,  the 
beam,  with  knives  or  cutters  fixed  at  the  end,  to  chop  or  cot  the 
bark  ;  which  bark  is  to  be  put  upon  the  cutters  or  grating  i,  on 
which  the  beam  is  to  fall.  Q,  the  tryal  that  receives  the  bark 
from  the  cutters  t,  and  conveys  it  into  the  hopper  H,"  by  which 
it  descends  through  the  shoe  J  to  the  stones  1,  where  it  is 
ground.  K,  the  spout,  which  receives  the  bark  from  (he  stones, 
and  conveys  it  into  the  tryal  L ;  which  tryal  is  wired  to  sift  or 
dress  the  bark,  as  it  descends  from  the  stones  I.  M,  the  trough 
to  receive  the  bark  that  passes  through  the  tryal  L.  R,  the 
hammer,  to  crush  of  bruise  the  bark  that  falls  into  the  dish  S, 
which  said  dish  is  on  the  incline,  so  that  the  hammer  keeps 
forcing  it  out  of  the  lower  side  of  the  said  dish,  when  braised. 
A,  a  trough  to  receive  the  dust  and  moss  that  passes  through 
the  tryal  Q.  T,  the  bevil-wheel,  that  works  in  the  wheel  D, 
which  works  the  beam-knife  by  a  crank  V  at  the  end  of  the 
shaft  u.  W,  the  penetrating  rod,  which  leads  from  the  crank 
V  to  the  start  x.  x,  the  start,  which  has  several  boles  in  H  to 
lengthen  or  shorten  the  stroke  of  the  beam-knife,  y,  the  shaft, 
to  which  the  slide  rods  A,  A,  are  fixed  by  the  starts  a,  w.  A,  the 
slide  rod,  on  which  the  knife/ is  fixed  ;  which  knife  is  to  work 
the  hides,  &c.  On  the  knife  are  two  springs  a,  a,  to  let  it  have 
a  little  play  as  it  makes  its  stroke  backwards  and  forwards,  so 
that  it  may  not  scratch  or  damage  the  hides,  &c.  r,  is  a  catch  in 
the  slide-rod  A,  which  catches  on  the  arch-bead  e ;  and  the  said 
arch-head  conveys  the  knife  back  without  touching  the  hide, 
and  then  falls  back  to  receive  the  catch  again.  /,  the  roller  to 
take  up  the  slide-rod  A,  while  the  hides  are  shifting  on  the  beam 
b  by  pulling' at  the  handle  m.  6,  the  beam  to  work:  the  hidei, 
6tc.  on.    Each  beam  has  four  wheels  p,p,  working  in  a  I  rough 
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road,  g9g9  and  removed  by  the  Ievera  *,  c.  When  the  knife  has 
worked  the  hide,  fee.  sufficiently  in  one  part,  the  beam  is  then 
shifted  bj  the  lever  e  as  far  as  is  wanted,  d,  a  press,  at  the 
upper  end  of  the  beam,  to  bold  the  hide  fast  on  the  beam  while 
working.  *,  an  arch-head,  on  wbioh  the  slide-rod  h  catches.  f% 
the  knife  fixed  on  the  slide-rod  A,  to  work  the  hides,  &c.  t, 
Cotters  or  prating  to  receive  the  bark  for  chopping.  The  beam 
P,  with  knives  or  cutters,  may  either  be  worked  by  tapers,  as 
described,  or  by  the  bevil-wheel  T,  with  a  crank,  as  V,  to  cat 
the  same  as  shears.  The  knife/ is  fixed  at  the  bottom  of  the 
start,  which  is  fixed  on  the  slide- rod  h ;  the  bottom  of  the  start 
is  split  open  to  admit  the  knife,  the  width  of  one  foot ;  the  knife 
should  have  a  gudgeon  at  each  end,  to  fix  in  the  open  part  of 
the  start;  and  the  two  springs  <*,«,  prevent  the  knife  from  giv- 
ing too  much  way  when  working ;  the  knife  should  be  one  foot 
Ions;  and  four  or  five  inches  broad.  The  arch-head  e  will  shift 
nearer  to,  or  further  from,  the  beam  A,  and  will  be  fixed  so  as 
to  carry  the  knife  back  as  far  as  is  wanted,  or  it  may  be  taken 
away  till  wanted.  The  roller  /  is  taken  np  by  pulling  at  the 
handle  m,  which  takes  up  the  slide-rod  so  high  as  to  give  head- 
room under  the  beam-knife.  The  handle  may  be  bung  upon  a 
hook  for  that  purpose.  The  slide-rod  will  keep  running  upon 
the  roller  all  the  time  the  hide  fs  shifting;  and  when  the  hide 
is  fixed  the  knife  is  put  on  the  beam  again  by  letting  it  down 
by  the  handle  m.  There  may  be  two  or  more  knives  at  work 
on  one  beam  at  the  same  time,  by  having  different  slide-rods. 
There  should  be  two  beams,  so  that  the  workmen  could  be 
shiflins;  one  bide,  &c.  while  the  other  was  working.  The  beam 
most  be  flat,  and  a  little  on  the  slope.  As  to  the  breadth,  it 
does  not  signify;  the  broader  it  is  the  less  shifting  of  the 
hides  will  be  wanted,  as  the  lever  c  will  shift  them  as  far  as 
the  width  of  the  hide,  if  required.  Mr.  Bagnall  has  formed  a 
kind  of  press  d,  to  let  down,  by  a  lever,  to  hold  the  hide  fast 
on  eaeh  side  of  the  knife  if  required,  so  that  it  will  suffer  the 
knife  to  make  its  baek  stroke  without  pulling  the  hide  up  as  it 
comes  back.  The  slide- rod  may  be  weighted,  to  cause  the 
knife  to  lay  stress  on  the  hide,  &e.  according  to  the  kind  and 
condition  of  the  goods  to  be  worked.  Hides  and  skins  for  the 
skinner's  use  are  worked  in  the  same  way  as  for  the  tanners. 
Scouring  of  tanned  leather  for  the  currier's  use  will  be  done 
on  the  beam,  the  same  as  working  green  hides.  It  is  only 
taking  the  knife  away,  and  fixing  a  stone  in  the  same  manner 
as  the  knife  by  the  said  ioint,  and  to  have  a  brush  fixed  to  go 
either  before  or  after  the  stone.  The  leather  will  be  better 
secured  this  way  than  by  band,  and  much  sooner.  The  whole 
saaohinery  may  be  worked  by  water,  wind,  steam,  or  any  other 

Cwer.    And  that  part  of  the  machinery  which  relates  to  the 
anting  part  of  the  bides  may  be  fixed  to  any  horse  bark-mill, 
or  may  be  worked  by  a  horse  or  other  power  separately. 

Barker's  Mill,  is  a  kind  of  water-mill,  invented  by  Dr. 
Barker,  which  without  wheel  or  trundle  performs  the  operation 
of  grinding  corn.  This  mill  is  represented  in  fig.  7,  Plate  II.  of 
Mechanics,  id  which  A  is  a  pipe  or  chaunel  that  brings  water 
from  a  reservoir  to  the  upright  tube.  The  water  runs  down 
the  tube,  and  thence  into  the  horizontal  trunk  C,  which  has 
equal  arms;  and  runs  out  through  holes  at  d  and  e,  open- 
jaf  on  contrary  sides  -  near  the  ends  of  those  arms.  These 
orifices  </,  e,  have  sliders  fitted  to  them,  so  that  their  magnitude 
may  be  increased  or  diminished  at  pleasure.  The  upright 
spindle  D  is  fixed  in  the  bottom  of  the  trunk,  and  screwed  to  it 
below  by  the  nut  a ;  and  it  fixed  into  the  trunk  by  two  cross 
bars/:  ao  that,  if  the  tube  B  and  trunk  C  be  turned  round, 
the  spindle  D  will  be  turned  also.  The  top  of  the  spindle  goes 
snaare  into  the  rynd  of  the  upper  mill- stone  H,  as  in  common 
mills;  and  as  the  trunk,  tube,  and  spindle,  turn  round,  the 
null-stone  is  turned  round  thereby.  The  lower  or  quiescent 
null-atone  is  represented  by  I ;  and  K  is  the  floor  on  which  it 
rests,  in  which  is  the  hole  L  to  let  the  meal  run  through,  and 
fall  down  into  a  trough  which  may  be  about  M.  The  hoop  or 
ease  that  goes  round  the  mill-stoue  rests  on  the  floor  K,  and 
supports  the  hopper,  in  the  common  way.  The  lower  end  of 
the  spindle  turns  in  a  hole  in  the  bridge-tree  G  F,  which  sup- 
ports the  mill-stone,  tube,  spindle,  and  trunk.  This  tree  is 
.  moveable  on  a  nio  at  A,  and  its  other  end  is  supported  by  an 
isou)  rod  V  fixed  into  it,  the  top  of  the  rod  going  through  the 
first  bracket  O,  and  having  a  screw-iuit  o  upon  it,  above  the 


bracket.  By  turning  this  nut  forward  or  backward,  the  mill- 
stone is  raised  or  lowered  at  pleasure.  Whilst  the  tube  B  it 
kept  full  of  water  from  the  pipe  A,  and  the  water  continues  to 
run  out  from  the  ends  of  the  trunk ;  the  upper  mill-stoae  H , 
together  with  the  trunk,  tube,  and  spindle,  turn  round.  But  if 
the  holes  in  the  trunk  were  stopped,  no  motion  would  ensue, 
even  though  the  trunk  and  tube  were  full  of  water.  For,  if 
there  were  no  hole  in  the  trunk,  the  pressure  of  the  water  would 
be  equal  against  all  parts  of  its  sides  within.  But  when  the 
water  has  free  egress  through  the  holes,  its  pressure  there  is 
entirely  removed :  and  the  pressure  against  the  parts  of  the 
sides  which  are  opposite  to  the  holes  turns  the  machine. 

Mr.  James  Humscy,  an  American  gentleman,  has  rather  im- 
proved this  machine,  by  conveying  the  water  from  the  reservoir, 
not  by  a  pipe  as  ADD,  in  great  part  of  which  the  spindhc 
turns,  but  by  a  pipe  which  descends  from  A,  without  the  frame 
L  N,  till  it  reaches  as  low,  or  lower,  than  G ;  and  then  to  be 
conveyed  by  a  curvilinear  neck  and  collar  from  G  tog,  where 
it  enters  the  arms,  as  is  shewn  by  the  dotted  lines  at  the  lower 
part  of  the  figure.  A  like  improvement  was  made  by  M.  Seg- 
ner,  a  German. 

Most  of  the  authors  who  have  attempted  to  lay  down  the 
theory  of  this  mill  have  fallen  into  error :  the  most  ingenious 
theory  we  have  yet  seen  is  by  Dr.  Gregory,  who  from  a  rigid 
investigation  of  the  modus  operandi,  deduces  the  following  easy 
practical  rules  for  the  construction  of  this  mill :— 1.  Make  each 
arm  of  the  horizontal  tube,  from  the  centre  of  motion  to  the 
centre  of  the  aperture,  of  any  convenient  length,  not  less  than 
I  of  the  perpendicular  height  of  the  water's  surface  above  these 
centres.  2.  Multiply  the  length  of  the  arm  in  feet,  by  -6136ft, 
and  take  the  square  root  of  the  product  for  the  proper  time  of 
a  revolution  in  seconds;  and  adapt  the  other  parts  of  the  ma- 
chinery to  this  velocity :  or,  3.  If  the  time  of  a  revolution  be 
given,  multiply  the  square  of  this  time  by  1*0296  for  the  pro- 
portional length  of  the  arm  in  feet.  4.  Multiply  together  the 
breadth,  depth,  and  velocity,  per  second,  of  the  race,  and  divide 
the  last  product  by  1427  times  the  square  root  of  the  height, 
for  the  area  of  either  aperture :  or,  multiply  the  continual  pro- 
duct of  the  breadth,  depth,  and  velocity,  of  the  race,  by  the 
square  root  of  the  height,  and  by  the  decimal  07 ;  the  last  pro- 
duct, divided  by  the  height,  will  ghc  the  area  of  the  aperture. 
5.  Multiply  the  area  of  either  aperture  by  the  height  of  the 
head  of  water,  and  the  product  by  56*775  (or  56  lbs.)  for  the 
moving  force,  estimated  at  the  centres  of  the  apertures  in 
pounds  avoirdupois.  6.  The  power  and  velocity  at  the  aper- 
tures may  be  easily  reduced  to  any  part  of  the  machinery,  by 
obvious  rules. 

Wind  Mill,  as  its  name  imports,  is  a  machine  or  mill  that 
receives  motion  from  the  impulse  of  the  wind.  Fig.  1,  in  the 
plate  represents  a  windmill,  whose  internal  structure  is  much 
the  same  as  a  water  mill,  but  the  external  surface  consists  of 
the  circular  building  M  N,  that  contains  the  machinery  ;  E  the 
extremity  of  the  wind  shaft,  or  chief  axis,  which  is  generally 
inclined  from  8  to  15  degrees  to  the  horizon;  and  EA,BB, 
BC.ED,  are  four  rectangular  frames,  upon  which  sails  of  cloth 
of  the  same  form  are  stretched.  At  the  extremity  G  of  tho 
sails,  their  surface  is  inclined  to  the  axis  72°,  and  at  their  fur- 
thest extremities  A  D,  &c.  the  inclination  of  the  sail  in  about 
83°.  Now  when  the  sails  are  adjusted  to  the  wind,  which  hap- 
pens when  the  wind  blows  in  the  direction  of  the  wind-shaft 
fe,  the  impulse  of  the  wind  upon  the  oblique  sails  may  be  re- 
solved into  two  forces,  one  of  which  acts  at  right  angles  to  the 
windshaft,  and  is  therefore  employed  solely  in  giving  a  motion 
of  rotation  to  the  sails  and  the  axis  upon  which  they  are  fixed. 
When  the  mill  is  used  for  grinding  corn,  a  crown  wheel,  fixed 
to  the  principal  axis  E,  gives  motion  to  a  lantern  or  trundle, 
whose  axis  carries  the  moveable  mill-stone. 

Method  of  Turning  the  Sails  to  the  Wind.— That  the  wind  may 
act  with  the  greatest  efficacy  upon  the  sails,  tho  windshaft  must 
have  the  same  direction  as  the  wind.  But  as  this  direction  is 
perpetually  changing,  some  apparatus  is  necessary  for  bringing 
the  windshaft  and  sails  into  their  proper  position.  This  is 
sometimes  effected  by  supporting  the  machinery  on  a  strong 
vertical  axis,  whose  pivot  moves  in  a  bra**s  socket  firmly  fixed 
into  the  ground,  so  that  the  whole  machine,  by  means  of  a  lever 
may  be  made  to  revolve  upon  this  axis,  and  bc'propcrly  adjust- 
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ed  to  the  direction  of  the  wind.  Moat  wind-mills,  however,  an 
forniahcd  with  a  moveable  roof,  which  revolves  upon  friction 
roller*  inserted  in  tbe  fixed  kerb  of  the  mill ;  and  the  ndjust- 
men  t  is  cITeeted  by  the  assistance  or  a  simple  lever.  As  both 
these  method*  of  adjustment  require  tbe  assistance  of  num.  rt 
would  be  very  desirable  that  the  Mne  effect  should  be  produ- 
ced solely  by  tbe  action  of  tbe  wind.  This  may  be  done  by 
fixing;  a  large  wooden  vane  or  weather-cock  at  tbe  extremity 
of  a  long  horizontal  arm  which  lies  in  the  same  vertical  plane 
with  the  windsbaft,  Br  tbi*  means,  when  the  surface  of  the 
vane,  and  it*  distance  from  tbe  centre  of  motion,  are  sufficiently 
great,  a  very  gentle  brcene  will  exert  a  aaSJcient  force  noon 
the  vane  to  tarn  the  machinery,  and  will  always  bring  tbe  sails 
and  windsbaft  to  their  proper  position.  This  weather-cook,  it 
is  evident,  may  be  applied  either  to  machines  which  have  a 
moveable  roof,  or  which  revolve  upon  a  vertical  arbor. 

On  the  Fmrm  and  Potilio*  of  rrrad  Mill  Sails.— It  appears 
from  the  Investigations  of  Parent,  that  a  maximum  effect  wilt 
be  produced  when  the  sails  are  inclined  o4f  degrees  to  the  axis 
of  rotation,  or  when  tbe  angle  of  weather  is  3&»  degrees." 
The  angle  of  inclination  assigned  by  Parent  is  certainly  the 
most  efficacious  for  giving  notion  to  tbe  sails  from  a  State  of 
rest,  and  for  preventing  them  from  stopping  when  in  motion  ; 
bnt  he  has  not  considered  that  tbe  action  of  tbe  wind  upon  a 
sail  at  rest  is  different  from  ins  action  upon  a  sail  in  motion ; 
for  since  the  extremities  of  the  sails  move  with  greater  rapidity 
than  tbe  parts  nearer  the  centre,  the  angle  of  weather  should 
be  greater  towards  the  oentre:thaa  attheextremity,  and  should 
vary  with  tbe  velocity  of  each  part  of  the  sail.  The  following 
table  exhibits  the  augle  of  tncli nation  and  weather  which  taunt 
be  given  to  different  parts  of  the  satis. 
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Rttultt  of  Smiaton'i  Exj/trimtntr.— Mr.Snteatonfbuudironia 
variety  of  experiments,  that  (be  common  practice  of  inclining' 
plane  sails  from  73?  to  ISP  to  the  axis,  was  much  more  cfliea- 
ciun*  tliso  tho  angle  assigned  by  Parent,  tbe  effect  being  as 
45to3l.  When  theeails  wese  weathered  In  the  Dutch  manner, 
that  is,  when  their  surfaces  were  cooeave  to  the  wind,  and  when 
tho  angle  of  inclination  increased  towards  their  extremities, 
they  produced  a  greater  effect  than  when  they  were- weathered 
cither  in  the  common  way,  or  according  to  Baler's  theoretn. ' 
But  when  the  sails  were  enlarged  at  their  en  tremi  ties  as -repre- 
sented at  afl,  in  ng.2,<so  that  afi  was  one  third  of  tbe  radius 
ED,  and  a  D  to  D0  as  6  to  a,  their  power  was  greatest  of  all, 
though  the  surras*  acted  opon  by  the  wind  retnaiced  the  same. 
If  the  sails  be  farther  enlarged,  taw  effect  Is  not  Increased  lh 
proportion  to  the  surface;  and  besides,  when  the  quantity  Of 
cloth  is  great,  the  machine  is  muoh  exposed  to  injury  by  sadden 
squalls  of  wind.    In  Mr.  amontun'a  aknttttaMnta,  the  ingle  of 
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weather  varied  wfth  the  distance  front  the  axis  ;  and  it  ap- 
peared from  several  trial*,  that  the  most  efficacious  angles  were 
those  In  the  following  table. 


Port*  of  the  Eadrat 

EA,  which  is  di- 
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Anglo  of  Weiitier. 

lidrd  iota  fi  port*. 

1 

72 

18 

2 

71 

19 

3 

73 

IS  middle 

4 

74 

16 

5 

77, 

«r 

. 

7- 

If  tbe  radio*)  ED  of  the  vail  be  90  (bet,  then  the  tail  wnt 
commence  at  1 B  D,  or  6  feet  from  the  axle,  where  '(be  angle  of 
inclination  will  be  72°.  At  |  E  D,  or  10  feel  from  the  axis,  the 
anglewfll  be7i",aadso  on. 

O*  tkt  IEffsrf  */  Wind  Kill  SW».— The  following  maxims,  de- 
duced by  Mr-  9mcaton  from  his  experiments,  contain  the  moat 
accurate  information  apoa  this  subject. 

Maxim  I.  The  velocity  of  wind-mill  sails,  whether  unloaded 
or  loaded,  so  an  to  prodeec  s  maximum  effect,  Is  nearly  as  the 
velocity  of  the  wind;  their  shape  and  positron  being  the  same, 
2.  The  load  at  the  maximum  is  nearly,  bnt  somewhat  leu  Than 
as  tbe  square  of  tbe  velocity  of  the  wind,  the  shape  and  posi- 
tion or  the  tails  being  the  same.  3.  The  effects  of  tbe  same 
sails  at  a  maximum,  are  nearly,  bat  somewhat  less  than,  as  the 
cubes  of  the  velocity  of  the  wind.  4.  The  load  ni  the  same  sails 
at  the  maximum  is  nearly  as  the  sqanres,  auil  their  effects  as 
the  cubes; of  tbelr  number  of  tnrns  in  a  pven  time.  5.  When 
sails  are  loaded;  no  as  to  ^rovJuce  a  maximum  at  a  given  veto* 
city,  find  the  velocity  of  tne  wind  increases,  the  loadcuiitiiiuiog 
•the  same ;  1st,  The  Increase  of  cHert,  when  the  Increase  or  the 
velocity  of  tbe  wind  Is  sntall.  will  be  nearh  ns  the  square  cf 
those  velocities;  Sdly.When  the  velocity  of  the  wind  is  double, 
the  effect  will  be  nearly  as  16  :  27J  :  But,  3dly,  When  the  ve- 
looitieB  compared  are  more  Than  double  of  that  where  [he 
given  load  produces  a  maximum,  the  effects  Increase  nearh  ia 
theaimple  ratio  of  (be  velocity  of  the  wind.  0.  In  sails  where 
rlbewgure  and  positrons  are  similar,  and  the  velocity  of  lha 
wind  the  same,  tbe  number  of  turns  in  a  (riven  lime  will  1*  re- 
ciprocally as  (be  radios  of '  leottli  of  the  sail.  7.  The  load  b(  t 
maninrom,  that  sails  of  a  stmiiar  figure  and  position  will  over- 
come at  a  given  distance  frotn  the  centre  of  motion,  w  ill  be  ax 
the  cube  eftbe  radius.  B.  The  effects  of  sails  of  similar  fijjuro 
and  position  are  as  the  square  of  the  radius.  9.  The  velocity 
of  the   extremities  df  Dutch  weft  as  of"  1  he  enlarged 

sails,  in  alltbtir  ustral  positions  when  unloaded,  or  even  loaded 
to  a  maximum,' an  considerably  quicker  titan  the  velocity  of 
the  wind. 

A  new  mode  of  constrocling  the  sails  of  windmills  lias  heen 
recently  pven  by  Mr.  Sutton,  and  fully  described  by  Mr.  He*- 
leden,  of  llsrton,  in  n  work  exclusively  devoted  to  the  subject. 
Mr.  Sntton  fiives  his  sails  the  form  represented  in  fig.  4.  and, 
makes  the  angle  of  weather  a(  the  point  M,  equidistaut  from  A 
and  B,  equal  to  22"  30',  The  inclination,  of  the  sail  at  any 
Other  point  N  of  the  sail,  is  an  nnyle  whose  sine  is  the  distance 
of  thai  point  from  the  cenlrc'of  motion  A,  the  radius  being  the  . 
breadth  of  the  sail  at  that  point.  Fig.  3,  shews  the  .ingle  at 
tbe  different  points  of  the  sail ;  and  the  apparent  and  absolute 
breadth  of  (he  sail  at  llicsc  points.  Mr.  Sutton's  mode  of  regu- 
lating the  velocity  of  the  sails,  and  of  bringing  them  to  a  state 
Of  rest,  is  parlrcuIaFly  ingenious. 

We  shall  now,  therefore,  proceed  to  describe  a  wind-null,' 
Tarring  in  many  respects  from  the  fcommoc  oonstroctioo.  This 
mill  was  invented  by  J  antes  Verrier,  of  North  Curry,  in  Somar- 
Jctahirr.  who  rercived  a  premium  from  (he  Society  of  Arts,  tot 
this  nxeful  specimen  of  his  ingenuity.  Ycrricr  lias  contrived  a  ■ 
rogister  or  reciilntor,  bj  which  the  varies  are  suffered  to  yield 
•Dd  give  way  to  the  impetus  of  lite  wind,  when  il  is  too  forcible; 
and  wti'.-n  il  is  too  languid,  it  brings  the  vanes  up  to  flic  wind, 
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»t,to(i»e  the  mill  a  proper  decree  ofve- 
by  this  contrivance,  the  wind  is  justly  proportioned  to 
iiranceor  — " ~J~    s  " ...=.. 


■rite  a 


till  its 

l«itjr.  .... 

the  resistance ut  nunlbe'r  of  stones  put  10  work,  and  (be 
leu  liable  to  be  let  on  fire,  or  destroyed  by  the  violence  of  its 
motion.  -  The  vartioal  abaft  of  this  mill  is  also  ranch  ihorter 
than  usual,  in  consequence  of  which  the  whole  building  (and 
especially  the  floor,  on  wbinh  the  atones  are  placed)  Is  consider- 
ably stronger,  and  leas  liable  to  vibrate  than  in  the  common 
mills.  - 

Tbismill,  which  has  eigbt  quadrant  sails,  is  represented  in  fig.5, 
plate  Windmills,  where  AAA  are  the  three  principal  posts,  20 
Met,  U  Inches  long,  Se|  Inohes  broad  at  their  lower  extremities, 
UkMMsMhsV  upper,  and  17  inches  thick.  The  column  B 
Is  II  feet  10(  laches  I*ng,  19  inches  in  diameter  at  its  lower 
extremity,  aid  M  inches  at  its  tipper ;  it  is  fixed  hi  the  centre 
"  "a  exlli,  passes  through  the  first  floor  S,  bavin?  its  upper 
dby  the  rails  G  G.  E  E  E  are  the  girder*  of  the 
If  which  is  only  leeu,  being  8  feet  3  inches  long, 
.  J,  and  &  thick  .  they  are  mortised  into*  the  prin- 
\  V  A  and  the  colamn  B,  sad  are  about  8  fret  3 
abovv  tLe  ground  floor.  D  D  D  are  three  posts,  8  feet 
41  tucbci  long,  »  inches  broad,  and  6  inohes  thick ;  they  are 
4  mo' titcd  into  the  girders  E  F  of  the  Brat  and  second  floor,  3 
fed  t  Inthej  distant  from  the  posts.  A,  Sua.  F  F  F  are  the 
'  jrJrrJTet*  of  the  second  floor.  0  leet  long.  II  inohes  broad,  and  0 
thick:  luey  arc  roorliseil  into  the  poata  A,  be.  and  rest  open 
tie  upper  end]  of  (he  pons  D,  be.  The  three  rails  GO  O  are 
3  ic-.i  l|  inch  loiig,  7  inches  broad,  and  3  thick:  they  are 
oi'n ijicl  into  the  posts  D  and  the  upper  eod  of  the  column  B, 
t  feet  3  inches  above  the  floor  to  their  upper  edges.  P  is  one 
it  tlie  arms  which  support  tin  extremities  of  the  bray-tree*  i 
its  le ruth  U  3  feel  4  inches,  its  breadth  8  inches,  and  its  thick- 
nc*»  1  inches.  1  is  our  of  the  lirar-treca  inlo  which  the  extra* 
mill  or  uup  of  the  urid-e-Uec*  K.  Is  mortised.  Each,  bray-tree 
is  1  feci  9  inches  lour,  ''i  inches  broad,  and  seven  thick  i  and 
each  bridge-tree  is  1  feet  0  inches  long,  8  inches  broad,  and  .7 
thick,  being  curved  0  inches  from  a  right  lino,  and  furnished 
with  a  pie.  e  or  bi*u  on  in  upper  surface,  to  receive  the  undo* 
pivot  of  the  mill-iiones.  L  L  are  two  iron  screw  bolts  which 
raise  or  depress  the  fore-ends  of  the  bray-trees.  HMH  are 
Ike  three  milUi'mta,  and  N  NN  the  iron  spindles,  eaoh  9  feet 
Ions;,  on  which  the  upper  mill-stone*  are  fixed.  O  is  on*  of 
three  mlliincis  which  are  fixed  in  the  upper  ends  of  the  spin* 
dies  N    !  they  are  TO  inches  In  diameter,  and  each  is  fur- 

nished with  11  Lruottca,    /is  one  of  the  carriage -rails  in  which 


end,  1 1 iv-  other  end  sliding  In  a  bracket  fixed  lo  one  of  the 

joists,  and  forms  a  raortitc  in  which  a  wedge  is  driven  to  set 

i  be  rail  and  watlower  in  or  out  of  Us  work ;  i  is  the  horisontnl 

apdr-wheel  Quit  gives  motion  to  the  wallowcrs ;  it  is  &  feet  8 

irichea  diameter,  is  Axed  to  tho  perpendicular  shaft  T,  and 

has  42  cogs  or  teeth.    The  perpendicular  abaft  T  is  9  feet  1 

inch  long,  and  14  inohes  in  diameter,  baring  two  iron  spindles, 

the  under  spindle  tarns  In  n  brass  block  let  flush  into  the  higher 

end  of  the  column  B,  and  the  upper  spindle  turns  in  a  brass 

plate  inserted  Into  the  tower  surface  of  the  carriage  rail  G.  The 

spar-wheel  r  !■  fixed  on  the  upper  end  of  the  vertical  shaft  T, 

and  la  tamed  by  the  crown  wheel  von  the  windshaft  «;  ilia  3 

fart  S  inches  In  diameter,  and  is  furnished  with  1&  cogs.    The 

TirrHgr  rail  C,  which  la  flud  on  the  sliding  kr  rb  a,  and  aup- 

Vwrtl  the  apprr  pi»nl  of  the  vertical  shaft,  is  17  feel  2  inches 

long.    I    fool  broad,  nud  0  iuches  thick.     Y  V  l),  is  the  fixed 

.erf.,  17  fevt  3  Inches  diameter,  11  inches  broad,  and  10  thick ; 

L*tag  inoiliied  into  the  posts  AAA,  and  fastened  with  screw 

t*.     The  sliding  kerb  n  U  of  the  same  diameter  and  breadth 

it  lb-  fixed  kerb,   but   its  thickness  is  only  "1  inches.      It  re- 

<otors  on  VI  friction  rollers  inserted  on  the  on. ii  surface  of  Ihe 

Urfc  Y  Y  y.  and  has  4  iron  half  .staples  Y  Y,  S-b.  fastened  on 

ttsntW  edge,  to*  perpendicular  arms  of  which  are  10  inches 

'"«*.  .  nrehe-  broad,  an  1  I    loch  thick,  and  embrace  the  outer 

•i."*  of  tue  h led  kerb,  in   prevent  the  sliding   one  from  being 

;:..nof.     The  cnp-ill*  X.V.of  the  mill  ore   ID  feet  9 inches 

'•*H.  II  inches  broad,  and  I  foot  thick  ;  they  arc  fixed  at  each 

'Mvrta  strong  iron  screw  noils  In  the  sliding  kerb,  and  to  tho 

e>m>t*-rar1  C.    On  the  right  hand  of  w  is  seen  the  extremity 


of  a,  cross  rail,  which-  Is  'fixed  Into  the'  capslls  X  and  T  by 
strong  iron  bolts ;  e  Is  a  bracket  5  feet  long.  16  Inches  In  Its 
extreme  breadth,  and  10  Inches  thick ;  it  Is  bushed  with  a 
Itrong  bras-  collar,  in  which  the  under  spindle  of  Ihe  windshaft 
tarns,  and  is  fixed  to  the  cross  nil  w,  with  Iron  screw  bolts  and 
nuts  -,  t  is  another  bracket  7  feet  long,  4  feet  broad,  and  10 
inches  thick  ;  it  is  let  Into  Ihe  four  ends  of  the  capsils,  and  that  it 
may  embrace  the  collar  of  the  windshaft,  It  is  divided  into  two 
part*,  which  are  fixed  together  with  screw  bolts.  The  wind- 
shaft  c  is  15  feet  long,  2  feet  in  diamelernt  the  fore  end,  and  18 
inches  at  the  back  end ;  its  pivot  al  the  back  end  is  fl  inches 


six  feet  in  diameter,  having  64  cogs  which  turn  the  spur 
wheel  r.  The  bolster  4,  which  Is  6  leet  3  inches  long,  13 inches 
broad,  and  fl  thick,  is  tenoned  In  (he  cross  rail  v,  directly  un- 
der the  centre  of  tho  windshaft,  having  a  brass  pulley  fixed  in 
a  mortise  at  its  fore  end.  On  the  upper  surface  of  this  bolster  It 
a  groove  in  which  the  sliding  bolt  R  moves,  having  a  brass  stud 
at  its  fore  end.  This  sliding  bolt  Is  not  distinctly  seen  In  the 
figure,  but  the  round  top  of  tho  brass  stud  is  visible  below 
the  letter  k  ;  the  back  end  of  the  iron  rod  Ibatpnsses  through 
the  windshaft  bears  against  the  brass  stud.  The  sliding  bolt 
is  4  feet 9  inches  long,  9  tncbei  broad,  and  4  inches  thick.  At 
its  fore  end  is  fixed  a  lino  which  passes  nver  the  brass  pulley 
in  the  bolster,  and  appears  at  a  with  a  weight  attached  to  its 
other  end,  sufficient  to  make  the  sails  face  the  wind  thatis 
strong  enough  to  work  Ihe  number  of  stones  employed ;  and 
when  the  pressure  of  the  wind  li  more  than  sufficient,  the  sails 
turn  on  an  edge,  and  press  back  the  sliding  bolt,  which  pre-' 
vents  their  going  with  too  great  velocity ;  and  whenever  tba 
wind  abates,  the  sails  by  Ihe  weight  a  are  pressed  op  to  their 
proper  place  again.  By  this  apparatus  ibe  wind  is  regulated, 
and  justly  proportioned  to  the  resistance  or  work  at  any  timo 
to  be  performed  ;  an  uniformity  of  motion  is  likewise  secured, 
and  the  mill  is  iar  less  likely  ever  to  move  with  so  rapid  a 
motion  as  to  risk  its  destruction. 

That  the  reader  may  understand  how  Ihcso  effects  are  pro- 
duced, we  have  represented,  in  fig-  S.  the  iron  rod  and  the  arms 
which  bear  against  the  vanes  or  sails ;  ■  A  is  the  iron  rod  whieh 
passes  through  the  windshaft  c  in  fig.  7  ;  A  Is  the  extremity 
which  moves  in  the  brass  stud  that  is  fixed  upon  the  sliding 
bolt ;  at,  ai,  Sic.  are  the  cross  arms  at  right  angles  to  a  k,  whose 
extremities  i,  i,  similarly  marked  in  fig.  7.  bear  upon  the  edges 
of  the  vanes.  The  arms  a  i  are  6*  feel  long,  reokoning  from  tho 
centre  a,  1  foot  broad  at  the  centre,  and  S  inches  thick ;  tho 
eight  arms  a,  a,  be.  that  cany  the  sails  arc  181  fret  long,  their 
greatest  breadth  is  1  foot,  and  their  thickness  9  incbes,  grada- 
-atly  diminishing  to  their  outer  ends,  where  they  are  ooly  3 
inches  in  diameter ;  the  inner  ends  of  these  arms  ore  mortised 
into  the  windshaft.  The  4  cardinal  sails  m,  m,  m,  m,  are  each 
13  feet  long,  8  feet  broad  at  their*  outer  ends,  and  3  feet  at  their 
lower  extremities ;  o,  p,  be.  arc  the  four  assistant  sails  which 


It  is  evident  from  tho  preceding  description  nf  this  machine, 
that  the  windshaft  <  raovea  along  with  the  sails  ;  tlic  vertical 
crown  wheel  *  drives  Ihe  spur  wheel  r,  fixed  upon  the  axis  T, 
which  carries  also  tho  spur  wheel  (.  This  wheel  impels  the 
three  wallowcrs  O.  one  of  which  only  is  seen  in  the  figure  ;  these 
being  fixed  upon  the  spindles  N,  ho.  communicate  motion  to  Ihe 
turning  mi  1 1- stones. 

Mr.  John  By  water,  of  Nottingham,  took  out  a  patent  In  Sep- 
tember, 1804,  for  a  method  of  clothing  and  unclothing  the  sails 
of  windmills  while  in  motion,  (provided  they  aro  made  after  the 
Dutch  meaner,)  by  which  the  mill  may  bo  clothed  either  In 
whole  or  in  part,  in  an  easy  and  expeditious  manner,  by  a  few 
revolutions  of  the  anils,  whether  they  are  going  last  or  slow, 
leaving  the  surface unooth,  even,  and  regular  in  breadth  from 
top  to  bottom  ;  and  In  Uko  manner  the  cloth,  or  any  part  of  It, 
may  be  rolled  or  folded  up  to  the  whip  at  pleasure,  by  simple 
ana  durable  machinery.  The  invention  consists  in  either  fold- 
ing or  unfolding  the  cloths  while  the  sails  aro  in  motion,  by 
means  of  cylinders  or  rollers  of  any  shape,  as  long  as  the  sails, 
SO 
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with  a  toothed  wheel  at  one  end  breach,  working:  either  directly 
or  indiicctly  into  two  wheels  without  arms,  which  are  hung  so 
as  to  turn  upon  a  ring  of  iron  fixed  to  the  shaft-head  close  be- 
hind the  back  stocks,  and  which  may  be  alternately  stopped  ; 
so  that  the  wheels  at  the  ends  of  the  cylinders  must  directly, 
or  b>  means  of  a  connexion  of  wheels  called  carriers  or 
nuts,  work  into  them,  by  revolving  round  them  through  the 
power  of  the  wind  acting  on  the  sails  ;  so  that  the  cylinders 
must  necessarily  turn  round,  and  roll  up  or  fold,  or  unroll  or 
unfold  the  cloth  which  is  fastend  to  them,  according  to  (he 
respective  wheel,  without  arms;  which  is  stopped  for  that  pur- 
pose. Such  is  the  general  contrivance ;  a  detailed  account 
with  figures  may  be  seen  in  the  Repertory  of  Arts,  &c.  vol.  vi. 
N.  S. 

On  Horizontal  Wind  Mills, — Various  opinions  have  been  en- 
tertained respecting  the  relative  advantages  of  horizontal  and 
vertical  wind-mills.  Mr.  Smcaton,  with  great  justice,  gives  a 
decided  preference  to  the  latter ;  bat  when  he  asserts  that  hori- 
zontal wind-mills  have  only  &  or  -^  of  the  power  of  vertical  ones, 
he  certainly  forma  too  low  an  estimate  of  their  power.  Mr. 
Beatson,  on  the  contrary,  who  has  received  a  patent  for  the 
construction  of  a  new  horizontal  wind-mill,  seems  to  be  preju- 
diced in  their  favour,  and  greatly  exaggerates  their  compara- 
tive value.  From  an  impartial  investigation,  it  will  probably 
appear,  that  the  truth  lies  between  these  two  opposite  opinions ; 
but  before  entering  on  this  discussion,  we  must  Grst  consider 
the  nature  and  form  of  horizontal  wind-mills- 

In  fig.  4,  C  K  is  the  windshaft,  which  moves  upon  pivots. 
Four  cross  bars,  CA,  CD.  IB,  FG,  arc  fixed  to  this  arbour, 
which  carry  the  frames  A  P I  B,  D  E  F  G.  The  sails  A  I.  E  G, 
are  stretched  npon  these  frames,  and  are  carried  round  the 
axis  C  K,  by  the  perpendicular  impulse  of  the  wind.  Upon 
the  axis  C  K,  a  toothed  wheel  is  fixed,  which  gives  motion  to 
the  particular  machinery  that  is  employed.  In  the  figure  only 
two  sails  are  represented ;  but  there  are  always  other  two 
placed  at  right  angles  to  those.  Now,  let  the  sails  be  exposed 
to  the  wind,  and  it  will  he  evident  that  no  motion  will  ensue  ; 
for  the  force  of  the  wind  upon  the  sail  A  I,  is  counteracted  by 
an  equal  and  opposite  force  upon  the  sail  E  G.  In  order,  then, 
that  the  wind  may  communicate  motion  to  the  machine,  the 
force  upon  the  returning  sail  EG  must  either  be  removed  by 
screening  it  from  the  wind,  or  diminished  by  making  it  present 
a  less  surface  when  returning  against  the  wind.  The  first  of 
these  methods  is  adopted  in  Tarlary,  and  in  some  provinces  of 
Spain ;  but  is  objected  to  by  Mr.  Beatson,  from  the  inconve- 
nience and  expense  of  the  machinery  and  attendance  requisite 
for  turning  the  screens  into  their  proper  positions.  Notwith- 
standing this  objection,  however,  Mr.  Beatson  thinks  that  this 
is  the  best  method  of  diminishing  the  action  of  the  wind  npon 
tlic  returning  sails,  for  the  moveable  screen  may  easily  be 
made  to  follow  the  direction  of  the  wind,  and  assume  its  proper 
position,  by  means  of  a  large  wooden  weathercock,  w  ithont 
the  aid  cither  of  men  or  machinery.  It  is  true,  indeed,  that 
the  resistance  of  the  air  in  the  returning  sails  is  not  completely 
removed  ;  but  it  is  at  least  as  much  diminished  as  it  can  be  by 
any  method  hitherto  proposed.  Besides,  when  this  plan  is 
resorted  to,  there  is  no  occasion  for  any  moveable  flaps  and 
hinges,  which  must  add  greatly  to  the  expense  of  every  other 
method. 

The  mode  of  bringing  the  sails  back  against  the  wind,  which 
Mr.  Beatson  invented,  is  perhaps  the  simplest  and  best  of  the 
kind.  He  makes  each  sail  A  I  to  consist  of  six  or  eight  flaps 
or  vanes,  A  P  b  I,  b  1  c  2,  &c.  moving  upon  hinges  represented 
by  the  dark  lines,  A  I\  b  1,  c  2,  &c.  so  that  the  lower  side  b  1, 
of  the  first  flap  overlaps  the  hinge  or  higher  side  of  the  second 
flap,  and  so  on.  When  the  wind,  therefore,  acts  upon  the  sail 
A  I,  each  flap  will  press  upon  the  hinge  of  the  one  immediately 
below  it,  and  the  whole  surface  of  the  sail  will«he  exposed  to 
its  action.  But  when  the  sail  A I  returns  against  the  wind,  the 
Haps  will  revolve  round  upon  their  hinges,  and  present  only 
their  edges  to  the  wind,  as  is  represented  at  E  G,  so  that  the 
resistance  occasioned  by  the  return  of  the  sail  must  not  be  di- 
minished,  and  the  motion  mill  he  continued  by  the  great  supe- 
riority of  force  exerted  upon  the  sails  in  the  position  A  I.  In 
computing  the  force  of  the  wind  upon  the  sail  A  I.  and  the  re- 
sistance opposed  to  it  by  the  edges  of  the  flaps  in  E  G,  Mr. 


Beatson  finds,  that  when  the  pressure  upon  the  former  is  1879 
pounds,  the  resistance  opposed  by  the  latter  is  only  about  36 
pounds,  or  ^  part  of  the  whole  force ;  hot  he  neglects  the  action 
of  the  wind  npon  the  arms  CA,  &c.  and  the  frames  which  carry 
the  sails,  because  they  expose  the  same  surface  in  the  posi- 
tion A  I,  as  in  the  position  E  G.  The  omission,  however,  has  a 
tendency  to  mislead  ns  in  the  present  case,  as  we  shall  now 
see,  for  we  ought  to  compare  the  whole  force  exerted  upon  the 
arms,  as  well  as  the  sail,  with  the  whole  resistance  which  these 
arms  and  the  edges  of  the  flaps  oppose  to  the  motion  of  the  wind- 
mill. By  inspecting  fig.  4,  it  will  appear,  that  if  the  force  npon 
the  edges  of  the  flaps,  which  M.  Beatson  supposed  to  be  12  in 
number,  amounts  to  36  pounds,  the  force  spent  upon  the  bars 
C  D,  D  G,  G  F,  F  E,  &c.  cannot  be  less  than  60  pounds.  Now, 
since  these  bars  are  acted  upon  with  an  equal  force,  when  the 
sails  have  the  position  A  1, 1872  +  60=  1982  will  be  the  fores 
exerted  upon  the  sail  A  I,  and  its  appendages,  while  the  opno- 
site  force  upon  the  bars  and  edges  of  the  flaps  when  returning 
against  the  wind  will  be  36  +  60  =  96  pounds,  whioh  is  nearly  £ 
of  1932,  instead  of^  as  computed  by  Mr.  Beatson.  Henoewe 
may  see  the  probable  advantages  of  a  screen  over  moveable 
flaps,  as  it  will  preserve  not  only  the  sails,  but  the  arms  and 
the  frame  whioh  support  it,  from  the  action  of  the  wind. 

We  shall  now  conclude  this  article  with  a  comparison  of  the 
power  of  horizontal  and  vertical  wind-mills.  Mr.  Smeatos 
rather  underrated  the  former,  while  he  maintained  that  they 
have  only  }  or  <fo  the  power  of  the  latter.  He  observes,  that 
when  the  vanes  of  a  horizontal  and  vertical  mill  are  of  the  saint 
dimensions,  the  power  of  the  latter  is  four  times  that  of  the  for- 
mer, because,  in  the  first  case,  only  one  sail  is  acted  upon  at 
once,  white  in  the  second  case  all  the  four  receive  the  impulse 
of  the  wind.  This,  however,  is  not  strictly  true,  since  the  verti- 
cal sails  are  all  oblique  to  the  direction  of  the  wind.  This  calcu- 
lation proceeds  upon  a  supposition,  that  the  whole  force  exert- 
ed upon  vertical  sails  is  employed  in  turning  them  round  the 
axis  of  motion ;  whereas  a  considerable  part  of  this  force  is 
lost  in  pressing  the  pivot  of  the  axis  or  windshaft  against  its 
gudgeon.  Mr.  Smeaton  has  overlooked  this  circumstance, 
otherwise  ho  could  never  have  maintained  that  the  power  of 
four  vertical  sails  was  quadruple  the  power  of  one  horizontal 
sail,  the  dimensions  of  each  being  the  same.  Taking  this  cir- 
cumstance into  the  account,  we  cannot  be  far  wrong  in  saving, 
that  in  theory  at  least,  if  not  in  practice,  the  power  of  a  honsoo- 
tal  wind -mill  is  about  $ot  \  of  the  power  of  a  vertical  one,  when 
the  quantity  of  surface  and  the  form  of  the  sails  are  the  same,  and 
when  every  part  of  the  horizontal  sails  has  the  same  distance 
from  the  axis  of  motion  as  the  corresponding  parts  of  the  ver- 
tical sails.  But  if  the  horizontal  sails  have  the  position  A  I, 
E  G,  in  flg.  4,  instead  of  the  position  C  A  rfm,  CD  an,  their 
power  will  be  greatly  increased,  though  the  quantity  of  surface 
is  the  same,  because  the  part  CP3*  being  transferred  to  B I 
3  rf,  has  much  more  power  to  turn  the  sails. 

Smeaton's  Machine  for  Experiments  on  Wind  Mill  Scifr.— Id 
the  experiments  with  this  machine,  the  sails  were  carried 
round  in  the  circumference  of  a  circle,  ao  that  the  same  effect 
was  produced  as  if  the  wind  had  struck  the  sails  at  rest  with 
the  velocity  whioh  was  then  given  them.  In  the  pyramidal 
frame,  fig.  7,  A  B  C  is  fixed  the  axis  D  E,  which  carries  the  arn 
F  G  with  the  sails  GI.  By  pulling  the  rope  Z,  which  coils 
round  the  barrel  H,  a  motion  of  rotation  is  given  to  the  saili, 
so  that  they  revolve  in  the  circumference  of  a  circle,  whose  ra- 
dius is  D  I.  At  L  is  fixed  a  cord  which  passes  round  the  pul- 
leys M,  N,  O,  and  coils  round  a  small  cylinder  on  the  axis  of 
tlic  sails,  and  raises  the  scale  C,  in  which  the  different  weights 
are  placed  for  trying  the  power  of  the  sails,  and  which  being  is 
the  direction  of  the  axis  D  E,  is  not  affected  by  the  circultr 
motion  of  the  arm  DG.  The  scale  C  is  kept -steady  by  the 
pillars  Q,  R,  and  prevented  from  swinging  by  the  chains  Sf  T, 
which  hang  loosely  round  the  pillars.  V  X  is  a  pendulum  com- 
posed of  two  leaden  balls  moveable  upon  a  wooden  rod,  so  that 
they  can  be  adjusted  to  vibrate  in  any  given  time.  The  pes- 
dulum  hangs  upon  a  cylindrical  wire,  on  which  it  vibrates  ss 
on  a  rolling  axis. 

Canicular  Mill  for  Grinding  Indigo,  &c. ;  so  named  because 
a  dog  is  the  first  mover.  In  many  parts  of  Scotland  the  country 
dyers  use  this  machine,  as  exhibited  in  t%.  8,  plate  Wmnsmu, 
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which  u  a.  side  elevation  or  profile  of  lie  whole  macbi pa.  A  i» 
t*c  walkiag  or  canicular  wheel,  about  til  feet  diameter,  in 
which  the  patient  dog  walk*  or  runs,  producing  by  means  of 
the  equalizing  nation  of  tie  fly  wheel  k,  fixed  at  ths  extremity 
of  the  shaft,  an  uniform  velocity  of  from  3  to  C  mile*  per  hour. 
Ciit  crow-beam,  in  which,  and  a  corresponding  piece  in  the 
lour,  work*  the  perpendicular  abaft  J),  on  which  shaft  is  fixed 
the  lantern  B,  driven  by  the  wheel  «,  e,  set  oo  the  inner  face 
of  the  walking  wheel ;  H.  a  pinion  sot  on  the  (haft  1> ;  F,  a 
eotinoatat  arm  fixed  to  the  shaft  D,  nnd  in  one  extremity  of 
which,  and  the  opposite  point  in  tbe  upper  cover  of  the  lantern 
K.  the  bos:  O  is  acton  pivots  i  L,  an  iron  vessel,  placed  within 
tie  box,  and  containing  the  materials  to  be  pulverized,  toge- 
ther with  three  IB  lb.  iron  shots  ;  I  is  awheel  under  the  bottom 
•f  Um  box  O,  driven  by  tbe  pinion  H,  The  action  of  the 
nwchine  will  sow  bo  readily  understood.  £  is  driven  by  tbe 
actions  of  the  tint  mover ;  H,  let  on  tbe  same  shaft  will  drive  I, 
giviae;  &  "d  ***  vessel  I'  a  horixoDtil  motion  on  its  pivots, 
while  Scarries  it  borixontiliy  about  the  shaft  D  ;  the  compound 
■ration  then  produced  will  effect  the  operation  of  grinding,  by 
the  ooxuifugwl  motion  of  the  balls. 

JFinj.  8  is  a  portion  of  tbe  wheel  A,  seen  in  profile,  or  in  front 
elevation,  and  baviag  one  of  ita  aides  taken  off  to  exhibit  the 
aet  ion  of  tie  dog  at  B  i  C  is  an  aperture  in  any  part  of  one 
aide,  far  the  ingress  Hid  egress  of  tho  annual ;  D  shew*  the 
■itnatiam  of  tbe  balls  whan  the  machine  is  in  action  i  E  is 
inserted  In  afford  the  opportunity  of  explaining,  that  the  figure 
of  the  vessel  L  mast  be  varied  with  the  required  rale  of 
■union.  If  (be  velocity  be  reduced,  either  by  the  circum- 
stance* of  the  material,  or  the  incapacity  of  the  animal,  the 
vessel  must  attain*  a  flatter  figure,  as  E ;  if  the  velocity  be  in- 
creased, the  vessel  most  be  deeper,  in  proportion  to  its  width, 

itutar/'r  Famiiy  Mill  cannot  but  be  highly  useful  in  the 
country,  nnd  we  shall  here  describe  the  Family  Mill  and  Bolter 
of  Mr-  Ru  stall,  of  Pnrb rook-heath,  near  Portsmouth,  for  which 
he  received  a  premium  of  40  guinea*  from  the  Society  of  Arts. 

In  plate  MsnajLa.eec,  fig.  10,  A  is  the  handle  of  the  mill ;  B  one 
af  the  millstones,  which  »  about  30  in.  in  diameter,  and  5  in. 
in  thickness,  moving  with  its  axis  C  ;  D  is  tho  other  millstone, 
whir*,  when  in  use,  i*  stationary,  but  which  may  bo  placed 
near  to,  or  at  a  distance  from,  the  moveable  stone  U,  by  means 
af  three  screw*  passing  through  the  wooden  block  E,  that  sup- 
port* one  end  of  the  nxi*  C ;  after  it  has  been  put  through  a 
hole  or  perforation  in  the  bed  none.  The  grain  likewise 
passes  through  this  perforation  from  the  hopper  F,  into  the 
msH.  F  represents  the  hopper,  which  is  agitated  by  two  iron 
wins  on  the  axis  C,  that  alternately  raise  the  vessel  containing 
the  grain,  which  again  sink*  by  its  own  weight.  In  eons*. 
•MM  oflhta  motion,  tie  corn  is  conveyed  through  a  spout 
that  passes  from  tu^h  hopper  into  the  centre  of  the  mill  behind, 
and  through  the  bedstone  I).  G,  a  paddle  regulating  the 
quantity  of  corn  to  be  delivered  to  the  mill ;  and,  by  raising  or 
lowering  which,  a  larger  or  smaller  proportion  of  grain  may  he 
furnished  ;  H,  the  receptacle  for  the  Hour,  into  which  it  fall* 
front  the  millstones,  when  ground  ;  I  represent*  one  of  the  two 
wooden  supporters  on  which  tbe  bedstone  I)  rest*.  These  are 
earned  to  lie  block  E,  and  likewise  mortised  into  the  lower 
framework  of  the  mill  ut  K,  which  Is  connected  by  means  of 
the  ptns  or  wedges  L,  L,  L.  that  admit  the  whole  mill  to  be 
easily  taken  to  piece* ;  M.  a  lly  wheel,  placed  at  tho  furthest 
1 1 (remit)  of  tbe  anil  C.  and  on  which  another  handle  may  be 
aacauahnully  fixed  ;  N,  a  small  rail,  serving  to  keep  tho  hopper 
in  Ha  plaoe:  die  furthest  part  of  such  hopper  resting  on  a 
sanaM  pin,  which  admits  of  sufficient  motion  for  that  vessel  to 
cbnka  Twrward  the  corn  ;  O,  a  spur  rail,  for  strengthening  the 
h—lfwora-  nf  tbe  mill :  P,  the  front  upright  that  is  mortised 
hno  the  framework,  and  serve*  a)  a  rest  for  tbe  end  of  the  iron 
arJi  C,  which  is  next  to  the  handle.  ■  Lastly,  there  is  a  cloth 
hand  Ixed  tn  ■  broad  wooden  hoop,  which  is  placed  over  the 
Wanes  while  working,  to  prevent  the  Bner  particles  of  Dour 
nwm  escaping. 

the  bolter  la  here  represented  with  ita  front  removed,  in 
eider  to  display  its  interior  structure:  the  machine  being  3  feet 
Whnhsan  In  length,  lift  inches  in  breadth,  and  ■  18  inches  in 
fonta.  A  hi  a  moveable  partition,  sliding  about  4  feet  back- 
wards or'forwards,   from   the  centre  of  the  box,  upon  two 


wooden  ribs,  which  are  fixed  lo  tbe  back  and  front  of  the  box, 
and  one  of  which  i*  delineated  at  the  letter  B;  C,  the  lid  of  tbe 
bolter,  represented  open  ;  D,  a  slider,  which  is  moveable  in  a 
groove  made  in  the  lid,  by  mean*  of  two  handles  on  the  back 


of  such  lid  ;  E,  a  forked  iron  fixed  in  the  slider  D,  and  which, 
when  the  lid  is  shut,  takes  hold  of  the  edge  of  the  sieve  F,  and 
moves  it  backwards  and  forwards  on  Die  wv-den  ribs  B, 
according  to  the  agitation  of  thealidcr;  G  represents  a  fixed 
partition  in  the  lower  centre  of  the  box,  which  it  divides  into 
two  parts,  in  order  to  separate  the  fine  from  the  coarse  flour  ■ 
from  this  partition  the  slider  A  moves  each  way  about  four 
inches,  and  thus  affords  room  for  working  the  sieve;  II,  a 
board  that  is  parallel  to  tbe  bottom  of  the  bolter,  and  forms 
part  of  the  slider  A  ;  this  board  serves  to  prevent  any  of  the 
sifted  matter  from  fulling  into  the  other  purtition  ;  I  represents 
two  of  the  back  feet,  which  sapport  the  holler. 

Fig.  II  of  the  plate  above  mentioned,  is  a  view  of  the  too,  or 
upper  part,  of  the  lid  of  the  bolter  ;  K,  the  slider  thnt  mures 
the  lengthwise  of  the  bolter;  L,  L,  the  handles  by  which  the 
slider  is  worked  ;  M,  a  screw  serving  to  hold  the  fork,  « liiiili 
imparts  motion  to  the  sieve. 

Q  represent*  the  forked  iron  E  separately  from  the  lid.  Both 
the  mill  and  bolter  may  be  constructed  at  a  moderate  expense. 
The  former  may  be  worked  even  in  a  public  kitchen,  or  within  a 
room  in  a  farm  house,  without  occasioning  any  great  incum- 
brance. The  particular  excellence  of  the  mill  consists  in  this 
circumstance,  that,  from  the  vertical  position  of  its  stones,  it 
may  be  put  in  action  without  the  intervention  of  cogs  or 
wheels.  It  may  be  adapted  lo  the  grinding  of  mult,  the  bruising 
of  oats  for  horses,  and  for  making  flour,  or  Tor  all  these 
pnrposcg.  Another  advantage  peculiar  to  Mr.  Itustall's  con- 
trivance is.  that  one  man  is  sufficient  to  work  it;  though  a 
man  and  a  boy  will  be  able  to  produce, in  two  hours,  a  quan- 
tity of  flour  sufficient  lo  serve  a  family  of  six  or  eight  pcrtuns. 
for  a  whole  week  ; — repeated  trials  have  proved,  that  the  mill 
grinds  the  corn  completely,  and  at  the  rate  of  one  bushel  uf 
wheat  within  the  hour. 

Improved  Gunpowder  Mill,  for  lettenino  the  iltitruclire 
tfftuti  of  Explosion,  by  Mr.  Monk,  manager  of  the  gunpowder 
mills  of  Messrs.  Burton,  near  Tunbridge,  a  model  and  descrip- 
tion of  which  were  presented  to  the  Society  of  Arts  in  ISI»,  who 
voted  the  inventor  its  sliver  medal,  and  20  guineas. 

In  plate  Mangles,  fig-  12,  a  a  is  a  compound  lever  formed  of 
two  iron  bars,  the  extremities  of  which  terminate  above  the  bed- 
stones of  the  pair  of  mills  A  B ;  these  levers  are  connected  at 
their  other  extremities  by  a  bolt  at  b,  forming  a  joint,  and  per- 
mitting the  levers  to  move  so  as  lo  form  a  very  obtuse  angle, 
when  a  power  from  below  upwards  is  applied  to  either  uf  the 
ends  of  the  levers  as,  as  shewn  by  the  dotted  lines,  tc,  aro 
two  oblong  boles  in  the  lever  bars,  through  which  two  screws 
are  put,  which  being  screwed  into  the  two  uprights,  constitute 
the  two  fixed  fulcruus  of  tbe  lever,    dd,  are  two  uprights,  with 
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an  eye  or  loop  in  each,  to  receive  end  stead*  the  end*  of  the 
lever,  which  are  Bade  long  enough  to  allow  the  bars  to  take 
Ibe  position  indicated  by  Uie  dotted  lines,  ee,  are  two  blowers 
made  ol  thin  sbeet  iron,  in  tbe  form  of  hollow  three-sided 
pyramids,  and  are  suspended  by  two  iron  rods  to  the  ends  of 
tbe  levers  a  a.  These  blowers  are  placed  as  near  as  possible 
to  tbe  lops  of  tbe  upright  stone  shafts,  and  as  close  to  the  wheels 
as  the  limber  will  allow.  //,  are  two  copper  chains,  attached 
by  one  end  to  the  lever  bars,  and  by  the  other  supporting  two 
copper  valves  which  are  not  seen  in  fig.  1,  being  inside  the 
tubs,  but  one  of  them  u  shewn  ate,  in  the  section  of  a  tub, 
fig.  2.  A  A,  are  two  oval  tubs  capable  of  holding  abont  sis  gal- 
tons  of  water,  having  a  circular  hole  at  tbe  bottom.  Surround- 
ing this  hole  is  a  grooved  block  having  a  channel  all  round  it, 
into  which  the  bottom  edges  of  the  cylindrical  valves  lit,  shewn 
in  section  at  fig.  3.  i  i,  are  two  small  spring  catches  fastened 
to  the  two  uprights.  The  lever  bars  are  laid  on  the  top  of 
these  catches,  so  that  when  the  ends  of  the  lever  rise,  that 
part  of  tbe  lever  which  is  on  tbe  catch  moves  downward,  as 
shewn  by  the  dotted  lines,  till  ft  slips  over  tbe  end  of  the 
catch ;  and  thus  the  lever  is  prevented  from  resuming  its 
horizontal  position,  till  released  from  the  eatcb. 

Id  order  to  fit  that  part  of  the  apparatus  above  described  for 
action,  bring  'be  lever  to  a  horizontal  position,  place  tbe  valve 
g  in  the  circular  channel  at  tbe  bottom  of  the  tub  so  as  to  cover 
the  bole  ;  fill  the  channel  with  mercury,  and  then  fill  the  tub 
with  water.  Hence  it  is  evident,  that  tbe  water  is  prevented 
by  the  mercury  from  escaping  out  of  the  tub,  so  long  as  the 
valve  remains  in  its  place.  Now,  if  an  explosion  happen  in 
either  of  the  mill*,  the  blower  «  hanging  over  tbe  bedstone, 
will  be  thrown  up,  and  tbe  lever  will  in  consequence  be  brought 
into  the  position  indicated  by  the  dotted  line,  and  will  be 
'  retained  there  by  the  spring  catches  i  i;  at  the  same  time  the 
valves  g  wilt  be  drawn  up  out  nf  the  mercury,  and  the  water  in 
both  the  tubs  will  pour  down  on  their  respective  bedstones, 
extinguishing  in  ouo  the  inflamed  powder,  and  in  tho  other 
preventing  it  from  taking  fire.  In  a  certain  stage  of  the  grind- 
ing the  materials  of  the  powder  are  apt  to  clot,  and  adhere  to 
the  runners ;  parts  of  the  bedstones  are  thus  left  bare,  and  tbe 
runner  and  bedstone  coming  in  contact,  an  accidental  spark 
may  be  elicited,  and  an  explosion  ensue.  To  prevent  this 
most  usual  cause  of  accidents,  Mr.  Hook  fixes  to  the  axle  of 
the  wheel  a  scraper,  formed  of  a  curved  piece  of  wood  k,  shod 
with  capper,  which  being  placed  behind,  and  almost  touching 
each  of  the  runners,  scrapes  oh*  the  powder  as  it  collects,  and 
thus  keeps  tbe  bedstone  always  covered. 

I,  is  the  great  water  wheel  which  gives  motion  to  the  rest. 
mm,  are  two  vertical  bevil  wheels  fixed  on  the  axis  of  the  great 
wheel,  an,  two  horizontal  bevil  wheels  working  in  mm,  and 
turning  the  vertical  shafts,  upon  the  upper  port  of  which  are 
also  fixed  two  horizontal  wheels  o  o,  which  drive  the  wheels  p  p. 
To  the  shafts  of  these  latter  wheels  are  fixed  the  runners  999, 
which  traverse  on  the  bedstones  ait,  «, o,  are  the  curbs  sur- 
rounding the  bedstone,  to  prevent  the  powder  from  falling  off. 

The  Mill  A  presents  a  view,  and  tbe  mill  U  a  section  of  the 
bedstone  and  curb. 

Fig.  2  shews  the  position  of  tho  apparatus  after  an  explosion 
has  taken  plaoc,  tbe  valve  being  raised  up  out  of  the  channel, 
and  tbe  water  pouring  down  on  the  bedstone. 

It  appears  by  several  certificates,  that  since  these  improved 
mills  have  been  constructed  by  Mr.  Monk,  occasional  explo- 
sions have  taken  place,  which  before  generally  took  place 
under  both  pair  of  atones  ;  but  since  that  time,  by  the  effect  of 
instantaneously  wetting  the  powder  under  the  contrary  pair  of 
atones,  to  those  where  explosion  had  taken  place,  a  double 
disaster  baa  been  prevented ;  and  in  the  short  space  of  three 
years,  in  a  single  manufacturing  establishment,  eight  mills  have 
been  saved  from  destruction,  and  probably  many  lives. 

Pottetf't  Prapatalfor  ineruninp  ike  Strength  of  Gunpowder.— 
In  the  annexed  figure  A  D  is  u  longitudinal  section  of  a  great 
gnn ;  C  the  cartridge ;  B  the  ball ;  E  a  hollow  metal  sphere, similar 
to  a  bomb-shell  or  hand-grenade,  with  a  hollow  neck  or  tube 
G,  which  screws  into  tbe  breech  of  the  gun ;  F  the  touch-hole. 
The  design  is,  that  the  ignited  ponder  in  the  shell  shall  throw 
a  quantity  of  flame  suddenly  into  the  gun,  and  explode  every 
grain  of  tbe  cartridge  powder.    It  is  not,  however,  meant  that 
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it  unignited.lsto  give  the  additional 
force  ;  on  the  contrary,  tl  is  certain  that  the 
expansive  power  of  explosive  mixtures  is  as 
the  quantity  of  flame  suddenly  formed  by 
them,  partienlarly  In  confined  situations, 
where  the  flame  is  supplied  with  matter  from 
the  combustible  substance  Itself  only.  In 
proof  of  (his,  let  flame  be  communicated  10 
the  powder  of  a  charged  gun,  by  firing  a 
pistol  containing  powder  only  in  its  touch- 
hole,  and  the  result  will  be  found  to  be,  that 
the  momentum  of  tbe  ball  from  the  gun  will 
be  much  greater  than  if  tbe  same  quantity  of 
powder  as  that  fired'  from  the  pistol-had  been 
added  to  the  cartridge  in  tbe  gun,  and  the 
whole  exploded  in  the  customary  manner. 
This  was  ascertained  by  experiment  nearly 
ten  years  since.  The  thing  Is  now  pat 
beyond  all  manner  of  donbt,  from  tbe  dis- 
charge of  guns  being  effected  by  detonating 
copper  caps.  Sportsmen  using  the  same 
declare,  tbat  a  less  quantity  of  powder  pro- 
duces an  equal  effect  to  a  greater  quantity 
without  these  caps.  It  may  be  necessary  to 
add,  that  trials  are  indispensable  to  ascer- 
-'n  the  maximum  of  the  aiue  of  the  shell  B, 


of  forts  be  constructed  10  as  to  slide  backwards  and  for- 
wards on  fixed  but  centered  carriages,  by  which  mnuh  fatigue 
would  be  avoided  by  the  men  1    Set  Gukfowdbti. 

Mills,  Horn  and  Hand.  These  machines  derive  their  action 
from  animal  force.  In  horse-mills,  one,  two,  or  more  horses,  or 
other  cattle,  are  made  either  to  draw,  or  push  before  tfaent 
levers,  which  project  from  a  centre  shaft  bearing  the  great 
horizontal  wheel  that  gives  motion  to  the  mora  remote  parts, 
and  which  act  with  more  or  less  effect,  according  to  tbe  length 
of  the  levers  and  the  number  of  eattle  employed. 

Mills,  Oil,  are  very  simple  in  their  00 nst ruction  ;  they  being 
nearly  the  same  as  cider-mills  ;  consisting  of  troughs  wherein 
the  seed  is  broken  by  the  passage  of  immense  cylinders,  or 
nones,  of  iron  or  stone,  and  afterwards  pnt  into  presses  for  the 
purpose  of  forcing  the  oil  from  tbe  residuum.   Set  Oil  Mill. 

Mills,  Copper  and  Brut,  are  almost  invariably  worked  by 
water,  having  large  wbeels  that  give  immediate  action  to  ham- 
mers of  great  weight;  these  beat  out  tbe  laigo  slabs  and 
bricks  of  metal  into  various  forms,  such  as  kettles,  coppers, 
boilers,  fkc,  and  roll  out  sheets  for  various  purposes,  but  espe- 
cially for  coppering  the  bottoms  of  ships.  This  process  is  ef- 
ted  by  passing  the  heated  metal  between  two  oast-iron  cylin- 
ders, of  about  a  foot  diameter,  which  having  contrary  motions, 
draw  it  through  a  small  interval  left  between  them ;  and,  by 
reducing  the  thickness,  give  greater  surface  to  the  shoot. 

Mills,  Silk,  Gotten,  (re,  require  much  delioaey  In  their  con- 
struction ;  their  principal  movements  depend  on  tbe  same  prin- 
ciples as  those  of  the  mills  described :  tbe  mure  minute  parts, 
such  as  tbe  bobbins,  etc.  being  moved  by  means  of  one 
or  more  leather  straps  passing  them  in  olose  contact,  so  aa 
to  occasion  them  to  revolve  with  an  astonishing  degree  of 
velocity,    See  Spinning. 

Mills,  Saw,  though  extremely  simple  in  their  parts,  requtra 
the  greatest  care  in  their  formation.  The  saws,  which  are  mov- 
ed by  cranks,  mast  be  set  with  most  scrupulous  exactness,  la 
most  instances  the  limber  is  brought  forward  to  tho  saw  by 
means  of  a  small  toothed  wheel,  and  an  axle  whereon  the  raps 
that  pulls  the  timber  is  gradually  coiled-    See  Saw.    . 

Mills,  Flax,  are  generally  worked  by  cattle  ;  their  oouatrws- 
etion  is  simple ;  the  essential  parts  being  tho  hackle,  whieh 
combs  tbefiax;  nod  the  scutcher,  which  strikes  it  til   "*   '     * 

machinery.    Set  Flax,  and  Hemp. 

MILLENARIANS,  or  Ckiliaett,  a  name  given  to  those  who. 
In  the  primitive  ages,  believed  that  tbe  saints  will  one  day 
jeigu  on  oatth  with.  Jesus  Christ  a  thousand  years-     1 
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MILLION,  in  Numeration,  in  one  thousand  thousands,  or 

l^OOOjOUO.      &U  &UMfcBA.TJON« 

MILLRSE,  a  Portuguese  gold  coin,  vajue  6#.  7 id.  English. 

MILT,  in  Anatomy,  a  popular  name  for  the  spleen. 

Milt,  or  J/tZtt  in  Natural  History,  tbe  soft  roe  in  fishes; 
thus  called  from  its  yielding,  by  expression,  a  whitish  juice 
resembling  milk.  <$#«  Rob.  The  milt  is  properly  the  seed  or 
spermatic  part  of  the  wale  n>b.  The  wilt  of  a  carp  is  reckoned 
a  choice  hit*  It  consists  of  two  long  whitish  irregular  bodies, 
each  included  in  a  very  thin  fine  membrane.  M.  Petit  con- 
sidered them  as  the  testicle*  of  the  nab  wherein  the  seed  is  pre- 
texted; the  lower  part  ,ncxt  the  anus,. he  supposes  to  be  the 
vcsicuUe  seminalest 

M1UOSA,  tfie  SemAUiit  Plant,  a  genus  of  the  polygamia 
order,  in  the  momjocia  chuw)  of  plants,  and  in  tbe  natural  me- 
thod ranking  under  the  33d  order  Tomcataeetc.  The  name  mi- 
mosa, signifies  ".mimic  \  "  and  U  given  to  this  genus  on  account 
of  the  evens tbi lily  of  tie  leaves,  which,  by  their  motion,  mimic 
or  imitaio  the  piotion  of.  animals.  This  genus  comprises  86 
different  speciea,.  all  native*  of  warm  climates.  The  sensitive 
kinds  are  exceedingly  curious  plants,  in  the  very  singular  cir- 
cumstance eljlbejrTeavesxcocdisg  rapidly  from  the  touch,  and 
running  up  close  together;  aod  in  some  sorts,  even  the  foot- 
stalks are  affected,  so  as  instantly  to  fall,  do*  nwards  as  if  held 
by  binges,  wlaeJi.Iaat  are  called  humble  sensitives.  They  have 
all  winged  leaves,  eaoh  wingiooasisting  of  many  small  pinna*. 

**  Naturalists,"  says  Dr.  Itarwin,  "  have  not  explained  the 
immediate  cause  of  the  collapsing  of  tho  sensitive  plant;  the 
leaves  meet  and  close  in  the  night  during  tho  sleep  of  the  plant, 
or  when  exposed  to  much  cold  in  tbe  day-time,  in  the  same 
manner  as  when  U»ey  are  affected  by  external  violence,  folding 
their  upper  surfaces  together,  and  in  part  over  each  other  like 
scales  or  tiles,  *o  as  to  expose  as  little  of  the  upper  surface  as 
may  be  to  the  air ;  but  do  not,  indeed,  collapse  quite  so  far, 
for  when  touched  in  the  night  during  their  sleep,  they  fall  still 
furlber;  especially  when  touched  oo  tbe  foot-stalks  between 
tbe  stetne  and  the  Jennets,  which  seems  to  be  their  most  sensi- 
tive or  irritable  part.    Now,  as  their  situation  after  being  ok* 
posed  lo  external  violence  resembles  their  sleep,  but  with  a 
greater  degree  of  collapse*  may  it  not  be  owing  to  a  numbness 
or  paralysis  consequent  to  too  violent  irritation,  like  the  fainting* 
of  aruaials  from  pain  or  fatigue  J    A  sensitive  plant  being  kept 
in  a  dark  ro&evtill  some  hours  after  day -break,  its  leaves  and 
leaf-staks  were  collapsed  as  in  its  most  profound  sleep,  ami  on 
canoeing  it  to  the  light,  above  twenty  minutes  passed  before 
the  plant  was  thoroughly  awake,  and  had  quite  expanded  itself. 
Poring  the- night  tbe  upper  surfaces  of  the  leaves  are  oppress- 
ed; thai  would  seem  to  show  that  the  ottoe  of  this  surface  of 
the  leal  was  to  expos o  tho  fluids  of  the  plant  to  the  light  as 
well  a*  to  the  air.-'  ■•■  The  common  sensitive  h amble  plant  rises 
with  an  uairier  shrubby  prickly  stem,  brandling  six  or  eight  foot 
high, armed wltbereokod  spinas ; conjugated, pinnated  leaves, 
with  bijoga ted  partial  lobes  or  wings,  having  the  inner  ones 
the  leant,  each  leaf  on  a  long  foot-stalk ;  and  at  the  sides  and 
fads  vf  the  branch**  many  porple  flowers  In  roundish  heads ; 
succeeded  by  broad,  fist,  jointed  pods,  in  radiated  clusters. 
Tbe  as  snanewtiat  of  tbe  bumble  sensitive  kind:  the  leaves, 
foet-atajka  and  aH/re coding  from  the  touch,  though  not  with 
such  facility  as  in  nemo  of  the  following  sorts.    The  bashful 
bumble    plant  rises  with   un   under   shrubby,   prickly  stem, 
tassernrnar  two  or  Ibree  f pet  round,  armed  with  hairy  spines  : 
be  tne  least  touch  tbe  leaves  instantly  recede,  contract,  close, 
sail,  together  with  the  foot-stalk,  quickly  decline  downward,  as 
if^bnated  at  tneapproach  of  tho  hand.    M.  seaudens^  cocoons, 
or  aantodtoo  wyte,  v*  frequent  in  all  the  upland  valleys  and 
woodlands  on  the  north  side  of  Jamaica.    It  climbs'  up  the 
tinal  trees,  and  spreads  itself  in  every  direction,  by  uicanir'of 
cerfaij  or  tlnspcrg,  so  aw  to  form  a  complete  arbowr,  and  to  co- 
vtrtneapuce  of  nh  English  acre  from  one  root.    The  pod  is 
pernapn  tan  largest  arid  longest  in  the  world  r  being  sometimes' 
diM  or  usne feet  In  length,  uve  inches  broad,  jointed,  and  con- 
Uiaing  ten  or  fifteen  seeds.    M.  catechu,  accordm?  to  M.  Ker, 
rianvj  only'  twelve  feet  in  height,  and  to  one  foot  in  diameter. 
Ftosi  tnts'trnej  which  gtdw*  plentifully  on  t lie  mountainous 
parts  of  IndoefJuv  where  it  flowers  in  Jo**,  is  produced  the 
oicinal  drug  long  known  in  Europe  by  the  uauie  of  terra  japo- 


nice.  The  true  Egyptian  aoaoia  rises  to  a  greater  heirbt'ttmn 
the  preceding.  The  fruit  is  a  long  pod  resembling-  that  oC  the 
lupin,  and  contains  many  flattish  brown  seeds,  ft  is  a  native 
of  Arabia  and  Egypt,  and  flowers  in  Joly.  Although  the  mi? 
mosav  nilotica  grows  in  great  abundance  over  the  vast  extont  of 
Africa,  yet  gum  arabie  is  produced  chiefly  by  those  trees  which 
are  situated  near  the  equatorial  regions ;  and  we  are  told  that 
in  Lower  Egypt  the  solar  heat  is  never  sufficiently  intense  fot 
this  purpose.  The  gum  exudes  in  a  liquid  state  from  the  bark 
of  the  trunk  and  branches  of  the  tree,  in  a  similar  manner  to 
the  gum  which  is  often  produced  upon  the  cherry  trees,  &c.  in 
this-, country  ;  and  by  exposure  to  the  air  it  soon  acquires  soli- 
dity and  hardness. 

M1KA,  in  Grecian  Antiquity,  a  money  of  account,  equal  to 
a  hundred  drachms. 

MINK,  in  Natural  History,  a  place  under  ground,  where 
metals,  minerals,  or  even  precious  stones,  arc  dug  up.  As, 
therefore*  the  matter  dug  out  of  mines  is  various,  the  mines 
themselves  acquire  various  denominations,  as  gold  mines,  sil- 
ver mines,  copper  mines,  iron-mines,  diamond  mines,  stilt 
mines,  mines  of  antimony,- of  alum,  lie.  Mines,  then,  In  gene- 
ral, arc  veins  or  cavities  within  the  oarth,  wbose  Rides  receding 
from,  or  approaching  nearer. to,  each  other,  make  iheih  of  un- 
equal breadths  indifferent  places,  sometimes  forming  larger 
spaces  which  are  culled  holes,  they  arc  Ailed  with  Rubstnnce.*, 
which,  whether  metallic  or  of  any  other  Mature,  are  call fti  the 
lodes;  when  the  siihstaneos  forming  these  lodes  are  reducible 
to  metal,  the  lode*  uro  by  the  miners  said  to  be  alive;  other- 
wise they  are  called  dend  lodes.  In  Cornwall  ami  Devon,  tho 
lodes  generally  hold  their  course  from  eastward  to  westward  ; 
though  in  other  parts  of  England  thry  frequently  run  front  north 
to  south.  The  sides  of  tho  lode  never  bear  in  a  perpendicular, 
but  constantly  under-lay,  either  to  the  north  or  to  the  south. 
The  lode  is  frequently  intercepted  by  the  crossing  of  a  vein  of 
earth,  or  stone,  or  some  dill  went  r.R-tullie  substance,  in  a brVh 
case  it  generally  happens  that  one  fart  of  the  lode  is  moicd  a 
considerable  distance  to  one  side.  This  transient  lode  Is  by 
the  miners  called  Hooking  r  and '  the  part  of  the  lode  wmYh  is 
to  be  mored  is  said  to  be  heaved.  According  to  Dr.  ^iichnl's 
observations  upon  mines,  they  seem  to  be,  or  to  have  been,  the 
channels  through  which  the  waters  pass  within  the  earth,  and, 
like  rivers,  have  their  small  branches1  opening  into  them  in  all 
directions.  Most  mines  have  streams  or  water  running  through 
them;  and  when  they  are  found  dry,  it  seems  to  be  owing  to 
the  waters  having  changed  their  coarse,  as  being  obliged  to  jt. 
cither  because  the  load  bos  stopped  up  the  ancient  passages,  or 
that  some  new  and  more  easy  ones  nrc  m-.xde.  Many  minis 
liave  been  discovered  by  accident ;  a  torrent  first  laid  Open  A 
rich  vein  of  the  silver  mine  at  Friburg  In  Germany ;  sometimes 
a  violent  wind,  b)  blowinjg  up  trees,  or  overturning  the  parts  of 
rocks,  has  discovered  amine;  the  same  has  happened  by  >io- 
lent  showers,  earthquake*,  thunder,  the  firing  of  woods',  or  even 
the  stroke  of  a  ploughshare  or  horse's  hoof.  The  principal  signs 
of  a  latent  metallic  vein  seem  reducible  to  general  heads,  such 
as,  1.  The  discovery  of  certain  mineral  waters.  2.  The  dis- 
coloration of  the  trees  or  gtass  of  a  place.  3.  The  finding  of 
pieces  of  ore  on  the  snrff.ee  or  the  £roonri.  4.  Tlie  rise  of 
warm  exhalations.  5.  The  finding  of  metallic  sands,  and  the 
like.  All  which  are  so  many  cnc»>nrnjrements  for  making  u 
stricter  search  near  the  places  where  anv  thing  of  this  kind  ap- 
pears ;  whence  rules  of  practice  nii^ht  be  formed  lor  reducing 
this  art  to  a  greater  certainty.  Tint  when  no  evident  mark  nf 
a  mine  appears,  the  skilful  mineralogist  usually  bore*  into  the 
earth,  in  such  places  as  from  some  analogy  of  knowledge 
gained  by  experience,  or  by  observing  the  situation,  course,  or 
nature  of  other  mines,  he  judges  may  contain  metal.  After  the 
mine  is  found;  the  next  thing  to  be  considered  is  whether  it 
may  be  dug  to  advantage.  In  order  to  determine  this,  we.ftro, 
duly  to  weigh  the  nature  of  the  place,  aud  its  situation  as  to 
wood,  water,  carriage,  healthiness,  and  tbe  like,  aud  compare 
;  the  result  with  the  richness  of  the  ore,  and  the  charge,  ofdlg- 
King,  stamping. washing,  and  smelting.  Particularly,  the  for oi 
and  sttuntron  of  the  spot  should  be  well  considered.  A  mine 
must  either  happen,  I.  fn  a  mnhntain.  2.  Tn  a  hill.  3.  'In  a 
.vmT<*y.  Or  4.  In  a  flat.  Hut  mountnimrand  hills  are  dn^wfth 
much  greater  case  aud  convenience,  ehiclly  because  the  drains 
8  11 
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and  barrows,  that  is,  the  adits  or  avenues,  may  be  here  readily 
cut  out.  both  to  drain  the  water,  and  to  form  gangways  for  bring- 
ing out  the  orct  &c.  In  all  the  four  cases,  we  are  to  look  out 
for  the  veins,  which  the  rains  or  other  accidental  thing  may 
have  laid  bare  ;  aud  if  such  a  vein  be  found,  it  may  often  be 
proper  to  open  the  mine  at  that  place,  especially  if  the  vein 
prove  tolerably  large  and  rich ;  otherwise  the  most  commodious 
place  for  situation  is  to  be  chosen  for  the  purpose,  viz.  neither 
on  a  flat,  nor  on  the  tops  of  mountains,  but  on  the  sides.  The 
best  situation  for  a  mine,  is  a  mountainous,  woody,  wholesome 
spot,  of  a  fine  easy  ascent,  and  bordering  on  a  navigable  river. 
Mine,  in  the  Military  art,  denotes  a  subterraneous  canal  or 
passage,  dug  under  the  wall  or  ramparts  of  a  fortification, 
intended  to  be  blown  up  by  gunpowder.  The  alley  or  passage 
of  a  mine  is  commonly  about  four  feet  square ;  at  the  end  of 
this  is  the  chamber  of  the  mine,  which  is  a  cavity  of  about  five 
feet  in  width  and  in  length,  and  about  six  feet  in  height;  and 
here  the  gunpowder  is  stowed.  The  saucisse  of  the  mine  is  the 
train,  for  which  there  is  always  a  little  aperture  left.  Two 
ounces  of  powder  have  been  found,  by  experience,  capable  of 
raising  two  cubic  feet  of  earth ;  consequently,  200  ounces,  that 
is,  12  pounds  8  ounces,  will  raise  200  cubic  feet,  which  is  only 
16  feet  short  of  a  cubic  toise,  because  200  ounces,  joined  toge- 
ther, have  proportionally  a  greater  force  than  two  ounces,  as 
being  an  united  force.  All  the  turnings  a  miner  uses  to  carry 
on  his  mines,  and  through  which  he  conducts  the  saucisse, 
should  be  well  filled  with  earth  and  dung;  and  the  masonry  in 
proportion  to  the  earth  to  be  blown  up,  as  3  to  2.  The  entrance 
of  the  chamber  of  the  mine  ought  to  be  firmly  shut  with  thick 
planks,  in  the  form  of  a  St.  Andrew's  cross,  so  that  the  enclo* 
sure  be  secure,  and  the  void  spaces  shut  up  with  dung  or  tem- 
pered earth.  If  a  gillery  be  made  below  or  on  the  side  of  the 
chamber,  it  must  absolutely  be  filled  up  with  the  strongest 
masonry,  half  as  long  again  as  the  height  of  the  earth ;  for  this 
gallery  will  not  only  burst,  but  likewise  obstruct  the  effect  of 
the  mine.  The  powder  should  always  be  kept  in  sacks,  which 
are  opened  when  the  mine  is  charged,  and  some  of  the  powder 
strewed  about:  the  greater  the  quantity  of  earth  to  be  raised 
is,  the  greater  is  the  effect  of  the  mine,  supposing  it  to  have 
the  due  proportion  of  powder.  Powder  lias  the  same  effect 
noon  masonry  as  upon  earth,  that  is,  it  will  proportionally  raise 
either  with  the  same  velocity.  The  branches  which  are  carried 
into  the  solidity  of  walls  do  not  exceed  three  feet  in  depth,  and 
two  feet  six  inches  in  width  nearly :  this  sort  of  mine  is  most 
excellent  to  blow  up  the  strongest  walls.  If,  when  the  mines 
are  made,  water  be  found  at  the  bottom  of  the  ohamber,  planks 
arc  laid  there,  on  which  the  powder  is  placed  either  in  sacks  or 
barrels  or  100  lb.  each.  The  saucisse  must  have  a  clear  pas- 
sage to  the  powder,  and  be  laid  in  an  anget,or  wooden  trough, 
through  aN  the  branches.  When  the  powder  is  placed  in  the 
chamber,  the  planks  are  laid  to  cover  it,  aud  others  again 
across  these,  then  one  is  placed  over  the  top  of  the  chamber, 
which  is  shaped  for  that  purpose;  between  that  and  those 
which  cover  the  powder,  props  are  placed,  which  shore  it  up ; 
some  inclining  towards  the  outside,  others  to  the  inside  of  the 
wall;  all  the  void  spaces  being  filled  with  earth,  duug,  brick, 
and  rough  stones.  Afterwards  planks  are  placed  at  the  en- 
trance of  the  chamber,  with  one  across  the  top,  whereon  they 
buttress  three  strong  props,  whose  other  ends  are  likewise 

aprd  against  another  plank  situated  on  the  side  of  the  earth 
e  branch  ;  which  props  being  well  fixed  between  the  planks 
with  wedges,  the  branch  should  then  he  filled  up  to  its  entrance 
with  the  forcineniioned  materials.  The  saucisscs  which  pass 
through  the  side  branches  must  be  exactly  the  same  length 
with  that  in  the  middle,  to  which  they  join:  the  part  which 
reaches  beyond  the  entrance  of  the  mine  is  that  which  conveys 
the  fire  to  the  other  three ;  the  saucisscs  being  of  equal  length, 
will  spring  together.  From  a  great  number  of  experiments,  It 
appears,  1.  That  the  force  of  a  mine  is  always  towards  the 
weakest  side;  so  that  the  disposition  of  the  chamber  of  a  mine 
does  not  at  all  contribute  to  determine  this  effect.  2.  That  the 
quantity  of  powder  must  be  greater  or  less,  in  proportion  to 
the  greater  or  less  weight  of  the  bodies  to  be  raised,  and  to 
their  greater  or  less  cohesion  ;  so  that  you  arc  to  allow  for 
each  cubic  fathom  of  loose  earth,  9  or  10  lb. :  firm  earth  nod 
strong  sand,  11  or  121b.;  fiat  clnvey  earth,  15  or  10  lb. ;  new 


masonry,  not  strongly  bound.  15  or  20 lb.;  old  masonry,  well 
bound,  25  or  30  lb.  3.  That  the  aperture,  entonnoir,  of  a  mine, 
if  rightly  charged,  is  a  cone,  the  diameter  of  whose  base  is 
double  the  height,  taken  from  the  centre  of  the  mine.  4.  That 
when  the  mine  has  been  overcharged,  its  entonnoir  is  nearly 
cylindrical,  the  diameter  of  the  upper  extreme  not  much  ex- 
ceeding that  of  the  chamber.  5.  That  besides  the  shock  of 
the  powder  against  the  bodies  it  takes  up,  it  likewise  crashes 
all  the  earth  that  borders  upon  it,  both  underneath  and  side- 
ways. To  charge  a  mine  so  as  to  have  the  most  advantageous 
effect,  the  weight  of  the  matter  to  be  carried  most  be  known ; 
that  is,  the  solidity  of  a  right  cone,  whose  base  is  double  the 
height  of  the  earth  over  the  centre  of  the  mine :  thus,  having 
found  the  solidity  of  the  cone  in  cubic  fathoms,  multiply  the 
number  of  fathoms  by  the  number  of  pounds  of  powder  neces- 
sary for  raising  the  matter  it  contains;  and  if  the  cone  coo- 
tains  matters  of  different  weights,  take  a  mean  weight  between 
them  all,  always  having  a  regard  to- their  degrees  of  cohesion. 
As  to  the  disposition  of  mines,  there  is  bat  one  general  rule, 
which  is,  that  the  side  towards  which  one  would  determine  the 
effect  to  be  the  weakest ;  but  this  varies  according  to  occa- 
sions and  circumstances.  The  calculation  of  mines  is  gene- 
rally built  upon  this  hypothesis,  that  the  entonnoir  of  a  mine  ii 
the  frustum  of  an  inverted  cone,  whose  altitude  is  equal  to  the 
radius  of  the  excavation  of  the  mine,  and  the  diameter  of  the 
whole  lesser  base  is  equal  to  the  line  of  least  resistance ;  and 
though  these  suppositions  are  not  quite  exact,  yet  the  calcu- 
lations of  mines  deduced  from  them,  have  proved  successful  in 
practice ;  for  which  reason  this  calculation  should  be  followed, 
till  a  better  and  more  simple  be  discovered.  M .  de  Valhere 
found  that  the  entonnoir  of  a  mine  was  a  paraboloid,  which  is 
a  solid  generated  by  the  rotation  of  a  semiparabola  about  its 
axis ;  but  as  the  difference  between  these  two  is  very  insigni- 
ficant in  practice,  that  of  the  frustum  of  a  cone  may  be  used. 

Coal  Mine.  A  subterraneous  excavation,  from  which  coal 
is  dug.  The  most  extensive  coal  mines  in  this  island  are  in 
the  north  of  England  and  in  Scotland.  The  descent  to  the 
Whitehaven  mines  is  through  spacious  galleries  hewn  out  of 
the  rock ;  all  the  coal  being  cut  away  except  large  pillars, 
which,  in  deep  parts  ol  the  mine,  are  three  yards  high,  and 
about  twelve  yards  square  at  the  base;  such  great  strength 
being  there  required  to  support  the  ponderous  roof.  These 
are  the  deepest  coal  mines  that  have  been  hitherto  wrought ; 
and,  perhaps,  no  other  miners  have  penetrated  to  so  great  a 
depth  below  the  sea  as  those  of  Whitehaven ;  the  very  deep 
mines  in  Hungary,  Peru,  and  elsewhere,  being  situated  in 
mountainous  regions,  where  the  surface  of  the  earth  is  elevated 
to  a  great  height  above  the  level  of  the  ocean.  There  are  here 
three  strata  of  coa|,  which  lie  each  at  a  considerable  distance 
above  the  other,  and  there  is  a  communication  bypfts  between 
one  of  these  parallel  strata  and  anothei.  Bnt  the  vein  of  coal 
is  not  always  regularly  continued  in  the  same  inclined  plane, 
but  instead  thereof,  the  miners  meet  with  hard  rock,  whick 
interrupts  their  fuither  progress.  At  such  places  there  seem 
to  have  been  breaks  in  the  earth,  from  the  surface  downwards; 
and  in  some  of  them  it  may  have  sunk  ten  or  twenty  fathoms* 
or  even  more.  These  breaks  the  miners  call  dykes ;  and  when 
they  meet  with  one  of  them,  their  first  care  is  to  discover 
whether  the  strata  in  the  part  adjoining  be  higher  or  lower  than 
in  the  part  where  they  have  been  working ;  or,  to  use  their 
own  terms,  whether  the  coal  be  cast  down  or  up.  If  It  be  cast 
down,  they  sink  a  pit  to  it ;  but  if  it  be  oast  up  to  any  consi- 
derable height,  they  are  oftentimes  obliged,  with  great  labov 
and  expense,  to  carry  a  level  and  long  gallery  through^  the  rock, 
until  they  again  arrive  at  the  strata  or  coal.  Those  who  have  the 
direction  of  these  deep  and  extensive  works  are  obliged,  with 
great  art  and  care,  to  keep  them  continually  ventilated  with  per. 
petual  currents  of  fresh  air.  In  the  deserted  works,  which  are  not 
ventilated  with  perpetual  currents  of  fresh  air,  large  quantities 
of  damps  arod  noxious  exhalations  are  frequently  collected;  and 
in  such  works  they  often  remain  for  a  long  time,  without  doing 
any  mischief.  But  when  by  some  accident  they  are  ignited, 
that  is  to  say,  set  on  fire,  they  then  produce  dreadful  explo- 
sions, and,  bursting  out  of  the  pits  with  great  Impetuosity,  like 
the  fiery  eruption  from  burning  mountains,  they  force  along 
with  them  ponderous  bodi  s  to  a  great  height  in  the  sir.    The 
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coal  in  these  mine*  has  several  times  been  ignited  by  these 
fulminating  damps,  and  bas  continued  burning  for  many 
months,  until  huge  streams  of  water  were  conducted  into  the 
nines,  and  suffered  to  fill  those  parts  where  the  coal  was 
burning.  Bv  such  fires  several  collieries  have  been  to  la  II  j 
destrojed,  of  which  there  arc  instances  near  Newcastle,  and  in 
other  parts  of  England,  as  well  as  in  Fifeshire. 

Professor  Jameson,  in  his  recent  geological  work,  has  scien- 
tifically described  the  different  varieties  of  coal  by  several  spe- 
cies and  numerous  sub-species;  we  shall  here  give  such  a 
description  of  them  in  regard  to  their  practical  uses,  as  di- 
vided into  three  kinds,  according  to  their  degree  of  inflamma- 
bility. The  least  inflammable  are  Welsh  Coal,  Irish,  and  Kil- 
keny  coal ;  and  blind,  or  deaf  coal,  found  in  many  parts  of 
England,  Scotland,  America,  and  elsewhere.  The  last  men- 
tioned coal  requires  a  considerable  degree  of  heat  to  ignite  it ; 
bat,  when  once  kindled,  its  combustion  lasts  a  long  time :  it 
remains  in  distinct  pieces  in  the  fire  without  caking,  producing 
neither  flame  nor  smoke,  making  no  cinder,  but  leaving  a  stony 
slag ;  it  makes  a  hot,  glowing  fire,  like  coals  or  cinders,  emit- 
ting a  suffocating  effluvia  which  renders  it  unfit  for  burning  in 
dwelling  houses,  &c.  We  think  it  might  be  used  very  advan- 
tageously in  distilleries ;  as  the  ebullition  of  the  liquid  might 
be  more  easily  regulated  than  with  the  flaming  coal— a  circum- 
stance of  the  utmost  importance  to  the  quality  of  the  spirit 
when  distilled  by  naked  fire. 

Open  burning  coal  soon  kindles,  making  a  hot,  pleasant  fire, 
but  is  soon  consumed,  and  producing  both  flame  and  smoke  in 
abundance ;  it  lies  open  in  the  fire,  and  does  not  cake  together 
to  form  cinders,  its  surface  being  burnt  to  ashes  before  it  is 
thoroughly  calcined  in  the  middle,  leaving  only  a  white  ash. 
Of  this  kind  is  eannel  coal,  jet,  peacock,  splint,  and  most  of 
the  coals  in  the  Staffordshire  coal  district  and  in  Scotland. 

Close  burning  coal  kindles  quickly,  makes  a  very  hot  fire, 
snelts,  and  runs  together  like  bitumen  ; — it  makes  a  more  dura- 
ble fire  than  any  other  coal,  and  burns  finally  to  ashes  of  a 
brownish  colour.  Of  this  kind  are  the  Newcastle  coal  and  many 
others.  The  open  burning  and  the  close  burning  coal,  mixed 
together,  make  a  more  profitable  fire  for  domestic  uses  than 
either  of  them  separately.  The  various  kinds  of  coal  are  often 
Ibond  mixed  with  each  other  under  ground ;  and  some  of  the 
4ner  sorts  run,  like  veins,  between  those  of  a  coarser.  This 
natural  admixture  is  often  laid,  erroneously,  to  the  charge  of 
the  coal  merchant,  by  persons  unacquainted  with  the  circum- 
stance. 

In  the  plate,  fig.  1  represents  a  section  of  the  Bradley  mine, 
near  Bilston  in  Staffordshire,  exhibiting  at  the  same  time  the 
farious  operations  of  the  miners.  A,  the  wbimsey  or  steam 
engine,  for  raising  the  coal  from  the  bottom  of  the  shaft.  B, 
Ism  banksman.  C,  one  of  the  shafts  of  the  mine.  D,  a  pas- 
sage from  one  shaft  to  the  other.  E,  the  gateway,  which  is 
the  first  work  of  the  miners  after  the  shaft  is  sank ;  it  is  made 
bom  eight  to  ten  feet  in  height,  nine  feet  wide,  and  is  carried 
to  the  wholo  ex|ent  of  the  work.  F,  the  bolt  hole  made  to  cause 
a  free  circulation  of  air  through  the  mine,  should  any  part  of 
which  take  fire,  the  bolt  hole  is  built  up. 

O,  pillars  left  in  working  the  ten  yard  coal,  to  support  the 
superjacent  strata,  H,  an  excavation,  called  by  colliers  a 
stall,  who,  after  the  gateway  is  made,  begin  thus  to  work  the 
coal,  or  hole  under.  I,  the  rib  through  which  the  air-way  is 
cut.  J.  the  lights.  K,  a  man  who  bangs  on  the  skips  and 
rakes  the  gateway.  L,  M,  N,  miners,  heading,  holing,  and 
shovelling  out  the  slack  or  small  coal.  O,  slack  carrier.  P, 
a  miner  working  on  a  scaffold.  Q,  the  spern,  a  small  piece  of 
coal  left  as  a  support  to  many  tons  above,  which  fall  when  this 
b  taken  away.  K,  a  collier  on  a  scaffold,  taking  out  the  spern 
as  tar  as  he  can  reach  with  a  pick.  S,  a  collier  standing  upon 
a  heap  of  slack,  called  the  gob,  with  a  prong  used  for  that  work, 
which  cannot  with  safety  be  done  with  a  pick.  T,  a  collier 
Weaking  or  taming  out  coal.  U,  a  collier  loading  a  skip.  V, 
a  collier  breaking  the  large  coal  with  a  wedge.  W,  a  driver 
with  an  empty  skip.  X,  a  driver  with  a  loaded  skip.  Y,  a 
imp  being  drawn  up  the  shaft  by  the  engine.  Z,  a  pillar  cal- 
ei  the i  awne/sBcr,  which  is  left  to  support  the  upper  strata  un- 
til Che  lower  are  worked ;  it  is  then  taken  away  and  the  upper 
seal  tails  down. 


The  rope  or  chain  by  which  the  loaded  skip  Y  is  drawn  up, 
passes  round  a  wheel  worked  by  the  steam-engiue,  and  returns 
to  the  other  shaft  of  the  mine  (not  shewn  in  our  cngaving) 
where  it  lets  down  an  empty  skip,  which  is  immediately  releas- 
ed on  its  arrival  at  the  bottom,  and  a  loaded  skip  hooked  on, 
to  be  drawn  up  as  the  one  shewn  descended  when  empty.  It  is 
an  astonishing  and  highly  amusing  sight  to  a  stranger,  in  the 
neighbourhood  of  Birmingham,  and  in  other  coal  and  iron  dis- 
tricts, to  behold  at  a  single  coup  d'ceil,  a  vast  number  of  steam 
engines,  with  all  their  massive  machinery  and  apparatus,  simul- 
taneously at  work  in  the  open  air ;  some  employed  io  drawing 
up  the  iron  ore,  others  coals ;  which,  as  they  emerge  from  the 
earth,  are  sometimes  lifted  upon  an  elevated  rail  road,  from 
whence,  by  their  own  gravity  or  by  the  aid  of  machinery,  they 
are  at  once  conveyed  with  the  rapidity  of  lightning,  ana  thun- 
dering in  their  progress  to  their  destination  the  contents  in- 
stantly discharged,  and  the  emptied  skip  brought  back  (by  the 
advance  of  another  that  is  loaded)  to  the  mouth  of  the  shaft, 
again  to  descend  into  the  bowels  of  the  earth  to  be  re-loaded, 
in  endless  succession*  The  effect  of  this  scene  at  ulght  is  be* 
yond  our  feeble  power  of  description,  it  Is  in  every  respect  a 
moving  scene ;  the  numerous  coke  works  just  give  sufficient 
light  to  see  indistinctly  all  that  Is  going  forward,  while  the  fre- 
quent flashing  of  a  more  intense  light  from  other  sources  give 
a  playfulness  to  the  shadows,  which  picture  to  the  mind  a  vast 
multiplication  of  objects. 

The  different  strata  that  arc  cut  through  to  arrive  at  the  prin- 
cipal bed  of  coal,  are  exhibited  on  the  left  of  the  shaft,  by  va- 
riously shaded  portions  of  the  solid  earth,  whioh  in  Bradley 
mine  are  as  follow ; — 


ft.  m. 

1.  Soil  on  the  surface,  1    6 

2.  Clay  and  ratch,  • .  •  •  0 

3.  Clunoh, 2 

4.  Ironstone, 0 

6.  Clunch,-? 2 

6.  Ironstone, 0 

7.  Soft  clay 0 

8.  Dark  batty  cluneb,  3 
0.  Gray  jointy  rock,  . .  4 

10.  Ironstone, 0 

11.  Rookbinds     mixed 

with  ironstone,..  4 

12.  Soft  parting, 0 

13.  Strong  black  rock,    4 

14.  Dark  clunch, 7 

1&.  Ironstone, 0 

16.  Dark  cluneb,  with 
measures  of  iron- 
stone,   5 

17.  lhrrk  clunch  with 
ditto 0 

18.  Soft  clay, 1 

19.  Batt 2 

20.  Brooch  coal, 3 

21.  Fireclay, 0 

22.  Black  ironstone, ...  0 

23.  Black  earth, 1 

24.  Ironstone, 0 

25.  Black    earth    and 
ironstone, 1 
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26.  Ironstone    .......  1 

27.  Rock    binds    with 
ironstone, 10 

28.  Dark    earth     and 
ironstone, 6 

29.  Rock    binds   with 
ironstone, 9 

30.  Peldon, 4 

31.  Gray  rock 23 

32.  Dark  clunch,  ....  2 


0 


0 
0 
0 
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33.  White  coal, 3 

34.  Tow  coal, 2 

36.  Benches  and  bras- 

sils, 4 

36.  Foot  coal 2 

37.  Slip  batt, 2 

38.  Slips, 2 

39.  Stone  coal  parting,  0 

40.  Stone     coal     and 
patch  els 4 

41.  Penny  coal 0 

42.  Springs  and  slipper  4 

43.  Humphrey  batt,  . .  O 

44.  Humphreys, 2 
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Depth  to  the  bottom 
the  shaft, 139 


Io  other  mines  (and  probably  in  this  at  a  greater  depth)  a 
single  stratum  will  sometimes  occur,  of  from  100  to  2  0  feet  in 
thickness,  with  very  little  difference  throughout  the  whole 
mass.  The  strata  is  represented  in  Bradley  mine  as  nearly 
horizontal,  but  this  is  seldom  the  case,  the  strata  lying  gene- 
rally in  an  inclined  position  to  the  horizon,  which  is  called  by 
the  miners  the  dip.  In  consequence  of  this  dip  or  descent, 
roost  of  our  mines  have  been  commenced  working  near  to  the 
surface  of  the  earth,  and  as  the  coal  has  been  cleared  away, 
the  mining  progressively  goes  on  deeper  and  deeper.  At 
Newcastle  many  of  the  mines  extend  to  a  considerable  dis- 
tance At  Whitehaven  the  coal  works  are  extended  more  than 
a  mile  under  the  sea,  and  at  between  000  and  700  fret  below 
its  bottom ;  and  it  has  been  observed  generally,  that  the  coals 
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■t  the  greatest  distance  under  the  tea  are  the  bast  in  quality,—  I 
hence  the  distinguishing  term  sea  coal. 

J'lan  of the  Wvrkingt  of  a  Coal  Mint,  near  Seiceatlle-uyoH-  I 
Tgnt.—lhe  extensive  collieries  in  the  vicinity  of  Newcastle 
aie  preserved  from  the  disastrous  consequences  which  attend 
the  accumulation  of  the  (ire-damp,  or  hydrogen  gas,  by  a  com- 
p'icnlcd  and  expensive  system  of  ventilation.  The  following 
sketch  represents,  on  a  small  scale,  the  plan  which  is  pursued 
to  counteract  the  effects  of  that  fatal  evil,  and  to  spread 
throughout  the  workings  a  sufficient  quantity  uf  fresh  air.  The 
coal  is  worked  in  narrow  passages  called  boards  and  bead- 
ways  ;  and  the  dark  pans  in  tbc  plan  represent  the  pillars  of 
coal  left  to  support  the  roof.  There  arc,  generally,  two 
descents  to  the  mine,  or  more,  which  are  distinguished  by  the 
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terms  of  the  upcast  or  downcast  shafts.  A,  is  tbc  downcast 
shaft  by  which  the  air  descends,  and  which  is  usually  assisted 
by  another  shaft  connected  with  ii ;  the  current  of  nir  is  repre- 
sented by  the  waved  line,  which  is  carried  through  the  main 
passage*  only,  the  sub-ways  which  diverge  fr<-i;i  them  being 
stopped  up  by  bratliocs,  as  a  and  t,  and  its  motion  is  acce- 
lerated by  the  heat  of  a  large  furnace,  situated  at  the  bottom  of 
the  upcast  shaft  II,  and  thus  the  air,  after  Inverting  the  whole 
of  the  workings,  ascends  the  shaft  it. 

What  is  technically  called  the  chonk  damp  is  not  of  so  dan- 
gerous a  character  as  the  firedamp,  its  presence  being  more 
nasi!*  ascertained,  as  it  immediately  extinguishes  the  lights ;  it 
has  the  cITocl  uf  preventing  animal  respiration.  During  gales 
of  wind,  or  when  the  atmosphere  is  particularly  dense,  the 
ventilation  of  (be  mines  is  attended  with  more  difficulty,  and 
frequently  in  those  exigencies  the  men  are  obliged  to  strike 
ulT  work.— It  is  obvious  that  the  above  system  of  ventilation 
is  attended  with  great  labour  and  expense,  not  ouly  from  the 
number  of  hands  employed  to  superintend  the  wastes  aud 
workings  of  the  mine,  but  from  the  quantity  of  brattices  which 
arc  incessantly  required  to  stop  the  new  ways,  and  where  a 
communication  must  be  held  with  the  interior  of  the  colliery. 
Doors  at  various  distances  nio  made,  at  each  or  which  is  placed 
a  buy  to  permit  the  ingress  and  egress  of  the  corves  or  baskets 
which  contain  the  coal ;  the  least  negligence  in  closing  one  of 
these  doors  might  be  attended  with  serious  consequences,  as 
by  changing  the  route  of  the  current  of  nir,  and  thus  leaving 
UNVcnlilalod  a  certain  district  or  the  mine,  the  hydrogen  gas 
would  accumulate,  and  upon  the  introduction  of  a  caudle  im- 
mediately explode;  from  this  circumstance  many  accidents 
have  arisen,  as  no  caution  had  becu  considered  necessary 
where  no  danger  was  apprehended. 

MINERAL  Watius.    Srt  Waters. 

MINERALOGY,  is  that  science  which  treats  of  the  solid 
and  inanimate  materials  of  which  our  globe  consist--);  and  these 
are  usually  arranged  under  four  classes  :  the  earthy,  the  saliue, 
the  inflammable,  nnd  the  metallic,  which  are  thus  distinguished: 
1.  The  earthy  minerals  compose  (he  grcnter  part  of  the  crust  of 
the  earth,  and  generally  form  a  covering  to  (he  rest.  They  uro 
not  remarkable  for  being  heavy,  brittle,  or  light-coloured. 
They  arc  little  disposed  to  crystalline,  are  uninflammable  in  a 
low  temperature,  insipid,  and  without  much  smell.  'J.  The 
saline  minerals  arc  commonly  moderately  heavy,  soft,  sapid, 
and  possess  some  degree  of  transparency.    3.  Tbe  inflammable 


class  of  minerals  is  light,  brittle,  mostly  opaque,  of  a  yellow, 
brown,  or  black  colour,  seldom  crystallize,  and  never  feel  cold. 
4.  Metallic  minerals  are  characterized  by  bring  heavy,  generally 
opaque,  tough,  malleable,  cold,  not  easily  inflamed,  and  by 
exhibiting  a  great  variety  of  colours,  of  a  peculiar  luatre.  Un- 
der each  of  these  classes  are  various  genera,  species,  sub- 
species, and  kinds,  which  it  would  far  exceed  the  limits  of  oat 
Dictionary  to  notice,  and  which  are  only  properly  described  ia 
very  voluminous  works  on  this  particular  branch  of  science. 
See  Geology.  We  shall  describe  tbe  external  characters, 
which  are  of  the  first  importance  in  facilitating  oar  acquaintance 
with  minerals.  These  are  either  generic  or  specific.  The  generic 
are  certain  properties  of  minerals,  without  any  reference  to 
their  differences,  as  colour,  lustre,  weight,  &e. ;  and  the  differ- 
enccs  between  these  properties  form  tbe  specific  characters. 
Generic  characters  may  be  general  or  particular.  In  tbe  first 
division  are  comprehended  those  that  occur  In  alt  minerals,  ia 
the  last  those  that  are  found  nnly  in  particular  classes  of  mine- 
rals. The  particular  generic  external  character*  are  thus 
ml  i  anlngcously  arranged ;  1.  Colour.  2.  Cohesion  of  particles 
distinguished  into  solid,  friable,  and  fluid.  In  solid  minerals 
are  to  bo  regarded  the  external  shape,  the  external  surface, 
and  the  external  lustre.  When  broken,  the  Instre  or  Die  frac- 
ture, the  freeture  itself,  and  the  shape  of  tbe  fragments,  are  la 
he  noticed.  In  distinct  concretions,  regard  moat  bo  paid  to 
the  shape  of  the  concretions,  their  surface,  their  lostre,  irans- 
parcnoy.  streak,  and  soiling.  All  these  may  be  ascertained 
by  the  rjc.  By  the  touch,  we  may  discover  the  hardness  ef 
minerals,  their  tenacity,  frangihility,  flexibility,  their  unetn- 
ciity,  coldness,  weight,  and  their  adhesion,  to  the  tongue.  Ifv 
the  ear  wo  distinguish  their  sound,  and  by  the  smell  and  taste 
the  qualities  which  these  two  senses  indicate.  In  friable  mine- 
rals, external  shape,  lustre,  aspect  of  particles,  soiling,  and 
degree  of  friability,  are  to  be  attended  to.  In  fluid  minerals, 
the  lustre,  Iranspnrency.  and  fluidity,  me  principal  objects  to 
be  regnrded.  The  specific  external  character*  of  minerals  are 
founded  nn  the  distinctions  and  varieties  of  the  two  great 
generic  divisions.  And  first,  of  colours,  the  names  of  which 
arc  derived  from  certain  bodies  in  which  they  most  generally 
occur,  either  in  a  natural  or  artificial  slate,  or  from  different 
mixtures  and  compositions  of  both. 

I.  Cvfaur. — 1.  While.  This  may  be  snow-while,  reddish- 
while,  yellowish  while,  silver-it  hiie.  grayish-white,  greenlsh- 
wbite,  milk-white,  or  tin-while.  2.  Gray.  Lead-gray,  bluioh- 
gray,  pearl-gray,  reddish  gray,  smoke-gray,  green  tab-gray, 
yellowish-gray,  steel-gray,  and  nsli-grsv.  3.  Clack.  Ornyisti- 
black,  brownish-black,  darfc^ttaeli.  don-black,  greenish- black, 
and  bluish-black.  4-  Blue,  lndigo-blne,  Fruss  tan-bine,  laven- 
dcr-bliie,  smalt-blue,  sky-blue.  fl.  Green.  Verdigris-green, 
celaden-grecn,  mountain-green,  emerald-green,  leek-green, 
apple-green,  grass-green,  pistachio-green,  asparagus-green, 
olive-green,  blackish-green,  canary-green.  6.  Yellow.  8al- 
phur-yellow,  lemon-yellow,  gold-yellow,  bell-met  al-yellow, 
straw-yellow,  wine- yellow,  Isabella-yellow,  ochre-yellow, 
orange-yellow,  honey-yellow,  wax-yellow,  brass-yellow.  7.  Had, 
Morning-red,  hyacinth-red,  brick-red,  scarlet-red,  copper-red, 
blood-red, carmine-red,  cochineal- red,  crimson-red,  colnmbine- 
red,  flesh-red,  rose-red,  peach- blossom- red,  cherry. red.  brown- 
ish-red. H.  Brown.  Reddish-brown*  clove-brown,  fiair-browa, 
yellowish-brown,  tombac-brown,  wood  brown,  liver- brawn, 
blackish-brown.  Besides  these  distinctions,  colours  may  be 
clear,  dark,  light,  or  pale ;  they  may  have  a  tarnished  appear* 
auce,  a  play,  a  changeability,  an  iridescent,  an  opalescence,  a 
permanent  alteration,  and  a  delineation  of  figure  or  palters, 
such  as  doited,  spotted,  clouded,  flamed,  striped,  veined,  den- 
drillo,  or  uniform. 

II.  Cohesion  of  Particles. —  Minerals  are  divided  into,  I.  Solid, 
or  such  as  have  their  parts  coherent,  and  not  easily  moveable; 
2.  Friable,  or  that  stale  of  aggregation  in  which  the  particles 
may  he  overcome  by  simple  pressure  or  the  finger;  and,  8. 
fluid,  or  such  as  consist  of  particles  which  alter  their  place  in 
regard  to  each  other  by  their  own  weight. 

1.  Solid  Minerals.— External  aspect  has  three  things  to  he 
regarded,  I.  The  shape;  'J.  The  surface;  and,  3.  The  Iwatre. 
The  external  shape  again  may  he  common,  particular,  regnlsr, 
aud  hence  arises  ihe  specific  differences.    1. 
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The  common  external  shape  may  be  massive,  disseminated 
coarsely,  minutely,  or  finely ;  in  angular  pieces,  sharp-cornered 
or  blunt-cornered ;  in  grains,  large,  coarse,  small,  fine,  angular, 
flat,  round ;  in  plates,  thick  or  thin  ;  in  membranes  or  flakes, 
thick,  thin,  or  very  thin.  The  particular  external  shape  mapr 
be  lomrjsh,  as  dentiform,  filiform,  capillary,  reticulate,  dendri- 
tic* coralliform,  stalaotitic,  cylindrical,  tubiform,  claviform,  or 
fruticose;  roundish,  as  globular,  spherical,  ovoid  a!,  spheroidal, 
amygdaloidai,  botryodal,  reniform,  toberosc,  or  fused-like ;  flat, 
as  specular,  or  in  leaves ;  cavernous,  as  cellular  in  various 
forms,  with  impressions,  perforated,  corroded,  amorphous,  or 
vesicular;  entangled,  as  ramose,  fee  In  the  regular  external 
shape  or  crystallization  are  to  be  regarded  its  genuineness, 
according  to  which  it  may  be  either  true  or  supposititious ;  its 
shape,  made  up  of  planes,  edges,  angles,  in  which  are  to  be 
observed  the  fundamental  figure  and  its  parts,  the  kind  of 
fundamental  figure,  the  varieties  of  each  kind  of  fundamental 
figure  with  their  accidents  and  distinctions,  and  the  alterations 
which  the  fundamental  figure  undergoes  by  truncation,  by 
bcvelment,  by  acominatlon,  or  by  a  division  of  the  planes. 
Theie  are  a  variety  of  figures  under  each  of  these  sub-divisions. 
It  must  be  remarked  also  that  the  external  shape  may  be  ex- 
traneous, or  derived  from  the  animal  and  vegetable  kingdoms, 
as  ia  fossils  and  petrifications.  2.  The  external  surface  con- 
tains several  varieties  of  distinctions.  It  may  be  uneven,  gra- 
nulated, rough,  smooth,  or  streaked  in  various  ways  and  direc- 
tions. 3.  The  external  lustre  is  the  third  generic  external 
character,  and  is  of  much  importance  to  be  attended  to.  In 
this  we  have  to  consider  tho  intensity  of  the  lustre,  whether  it 
is  splendent,  shining,  glistening,  glimmering,  or  dull ;  next  the 
sert  of  lustre,  whether  metallic  or  common.  The  latter  is  dis- 
tinguished into  semi-metallic,  adamantine,  pearly,  resinous, 
and  vitreous. 

Aspect  of  the  Fracture  of  Solid  Minerals. — After  the  external 
aspect,  the  fracture  forms  no  inconsiderable  character  in  mine- 
rals. Its  lustre  may  be  determined  as  in  the  external  lustre; 
but  the  fractnre  itself  admits  of  great  varieties.  It  may  be 
compact,  splintery,  coarsely  splintery,  finely  splintery,  even, 
conchoids!,  uneven,  earthly,  hackly.  If  the  fracture  is  fibrous, 
we  are  to  consider  the  thickness  of  the  fibres,  if  coarse  or  deli- 
cate, the  direction  of  the  fibres,  if  straight  or  curved  ;  and  the 
position  of  the  fibres,  if  parallel  or  diverging.  In  the  radiated 
fracture  we  arc  to  regard  the  breadth  of  the  rays,  their  direc- 
tion, their  position,  their  passage  or  cleavage.  In  the  foliated 
fracture,  the  size  of  tho  folia,  their  degree  of  perfection,  their 
direction,  position,  aspect  of  their  surface,  passage  or  cleavage, 
aid  the  number  of  cleavages,  are  to  be  noted.  The  shape  of 
the  fragments  may  also  be  very  various,  regular,  as  cubic,  rliom- 
boidal,  trapezoidal,  6tc,  or  irregular,  as  cuneiform,  splintery, 
tabular,  indeterminately  angular. 

Aspect  of  the  distinct  Concretions.— The  aspect  of  the  dis- 
tinct concretions  forms  very  prominent  external  characters. 
They  may  be  granular,  different  in  shape,  or  in  magnitude; 
they  may  be  lamellar,  distinct,  concretions,  differing  in  the 
direction  of  the  lamellae. in  the  thickness,  with  regard  to  shape, 
and  in  the  position.  The  surface  of  the  distinct  concretions 
may  be  smooth,  rough,  streaked,  or  uneven ;  as  for  their  lustre, 
it  may  be  determined  in  the  same  manner  as  the  external 
luttre. 

General  Aspect  as  to  Transparency. — Minerals,  as  is  well 
known,  have  different  degrees  of  transparency,  which  may  !•* 
considered  among  their  external  characters.  They  may  be 
transparent,  semitransparcnt,  translucent,  translucent  at  the 
edges,  or  opaque. 

The  Streak. — The  colour  of  this  external  character  may  be 
either  similar  or  different.  It  is  presented  to  ns  when  a  minc- 
!•!  is  scraped  with  the  point  of  a  knife ;  and  is  similar,  when 
the  powder  that  is  formed  is  of  the  same  colour  with  tho  mine- 
ttl.  as  in  chalk ;  or  dissimilar  or  different,  as  in  cinnabar,  orpi- 

ceut.  lie. 
The  Soiling  or  Colouring — Is  ascertained  by  taking  any  rui- 

Bffal  substance  between  the  fingers,  or  drawing  it  across  some 

user  body.    It  may  soil  strongly,  as  in  chalk  ;  slightly,  as  in 

B»l>bdena ;  or  not  at  all.  which  is  a  quality  belonging  to  most 

of  the  solid  minerals.    All  the  preceding  external  characters 

■it  recognised  by  the  eye. 


External  Characters  from  the  Touch.— These  are  eight  In 
number,  and  are  not  destitute  of  utility  to  the  roineralogical 
student.  1.  Hardness  ;  2.  Tenacity;  3.  Frangibility ;  4.  Flexi- 
bility ;  5.  Adhesion  to  the  tongue';  0.  TJnctuosity  ;  7.  Coldness ; 
8.  'Weight  Hardness  may  be  tried  by  a  capacity  to  resist  the 
file,  yielding  a  little  to  it,  by  being  semi-hard,  soft,  or  very  soft. 
Tenacity  has  different  degrees,  in  substances  being  brittle,  sec- 
tile  or  mild,  or  ductile.  The  frangibility  consists  in  minerals 
being  very  difficultly  frangible,  easily  frangible,  or  very  easily 
frangible.  The  flexibility  is  proved  by  bring  simply  flexible, 
elasticly  flexible,  commonly  flexible,  or  inflexible.  The  adhe- 
sion to  the  tongue  may  be  strongly  adhesive,  pretty  strongly, 
weakly,  very  weakly,  or  not  at  all.  TJnctuosity  may  be  meagre, 
rather  greasy,  greasy,  or  very  greasy.  Coldness  is  subdivided 
into  cold,  pretty  cold,  rather  cold.  Weight  may  be  distinguished 
into  swimming  or  supernatant,  light,  rather  light,  heavy,  very 
heavy.  The  three  last  divisions  from  the  touch,  are  in  the 
Werncriao  system  regarded  as  anomalous  j  but  they  stem  pro- 
perly to  be  classed  under  this  head. 

External  Characters  from  the  Sound  or  Hearing.— The  diffe- 
rent kiuds  of  sound  which  occur  in  the  mineral  kingdom  are,  I. 
A  ringing  sound,  as  in  native  arsenic  and  thin  splinters  of  horn- 
stone;  2-  A  grating  sound,  as  in  fresh -burnt  clay  ;  3.  A  creek 
iug  sound,  as  that  of  natural  amalgam. 

2.  Friable  Minerals.— The  external  characters  drawn  from 
minerals  of  this  class,  are  derived,  first,  from  the  external 
shape,  which  may  be  massive,  disseminated,  thinly  coating, 
spumons,  or  dentritlc:  secondly,  from  the  lustre,  regarded 
under  its  intensity,  whether  glimmering  or  dull,  and  iu  surt, 
whether  common  glimmering  or  metallic  glimmering ;  thirdly, 
from  the  aspect  of  the  particles,  as  being  dusty  or  scaly :  fourthly, 
from  soiling  or  colouring,  as  strongly  or  lightly;  and  lastly, 
from  the  friability,  which  may  be  loose  or  cohering. 

3.  Fluid  Minerals. — Of  external  characters  drawn  from  l!u!tl 
minerals,  there  are  only  two  kinds,  which  include  three  varie- 
ties: 1.  The  lustre,  which  U  either  metallic,  ns  in  nifrvury  ;  or 
resinous,  as  in  rock  oil.  2.  The  transparency,  which  is  trans- 
parent, as  in  naphtha  ;  turbid,  as  in  mineral  oil ;  or  opaque,  as 
in  mercury.  3.  The  fluidity,  which  may  be  fluid,  as  in  mcrcun  ; 
or  viscid,  as  in  mountain  tar. 

External  Characters  from  the  Smell.— These  nmy  be  spon- 
taneously emitted  and  described  as  bituminous,  faintly  sulphu- 
rous, or  faintly  bitter  ;  or  they  nmy  be  produced  by  breathing 
on,  and  yield  a  clay-like  smell ;  or  they  may  be  excited  by  fiir- 
tion,  and  smell  urinous,  sulphureous,  garlic-like,  or  eoipyreu- 
matic. 

External  Character  from  the  Taste.— This  character  prevails 
chiefly  in  the  saline  class,  and  it  contains  the  following  varie- 
ties :  a  sweetish  taste,  sweetish  astringent,  styptic,  salty  bitter, 
salty  cooling,  alkaline,  or  urinous. 

Having  now  given  a  synoptical  view  of  the  external  charac- 
ters of  minerals,  wc  shall  proceed  to  their  classification,  and  in 
this  we  shall  chiefly  follow  the  names  and  arrangement  of  Pro- 
fessor Jameson. 

Class  I.  Earthy  Fosrih.—Qcnus  I.  Diamond.  This  pre- 
cious stone  has  great  variety  of  shades,  exhibiting  a  beautiful 
play  of  colours.  It  occurs  in  angular  and  spherical  grains, 
%»hich  present  planes  of  crystallisation,  or  are  actually  crystal- 
lized. Its  fundamental  cr>stal  is  the  octahedron,  which  passes 
into  various  forms.  It  is  hard,  brittle,  frangible,  and  has  a 
specific  gravity  of  3  000.  The  diamond  has,  by  modern  experi- 
ments, been  proved  to  be  nearly  pure  carbon,  und  begins  to 
burn  at  14  deg.  or  15  deg.  of  Wedgcwood. 

Genus  II.  Zircon.— -Species  I,  Zircon;  which  see.  2,  Hya- 
cinth. A  rectangular  four-sided  prism,  flatly  acuminated  by 
four  planes,  set  in  the  lateral  edces.  Of  this  figure,  however, 
several  varieties  occur.  Crystals  generally  small,  and  always 
imbedded :  the  lateral  planes  smooth,  externally  shining :  in- 
ternally splendent  and  glassy,  inclining  somewhat  to  resinous. 

Genus  111.  Flint.— Species  1,  Chrysobcrul.  General  colour 
asparagus-green,  passing  into  a  variety  of  allied  shades.  It 
exhibits  a  milk-white  light;  ocenrs  in  roundish  and  angular 
grains,  which  sometimes  approach  in  shape  to  the  cube.  It  is 
seldom  ci  vstallifted;  hot  when  in  this  state,  it  presents  a 
lomr  six-sided  table,  having  truncated  lateral  edges,  and  longi- 
tudinally streaked  lateral  planes*  The  crystals  arc  small,  ex* 
HI 
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ternally  shining,  and  internally  splendent.    It  is  hard,  brittle ; 
not  easily  frangible,  with  a  specific  gravity  of  3*000:  without 
addition,  infusible.    2,  Chrysolite.    The  colour  is  pistachio- 
green,  of  all  decrees  of  intensity :  external  surface  of  the  crys- 
tals splendent,  iutcrnally  splendent,  and  vitreous.    3,  Olivine. 
Generally  asparagus-green,  of  various  degrees  of  intensity.    It 
is  found  imbedded  also  in  round  pieces  and  grains;  when  crys- 
tallized, which  is  rare,  in  rectangular  four-sided  prisms.     In- 
ternally shining,  varying  between  glistening  and  splendent; 
semitransparent,  easily  frangible ;  in  a  low  degree  hard,  and  not 
particularly  heavy.     It  is  nearly  fusible  without  addition.    Oc- 
curs imbedded  in  basalt.    4,  Augite.  Colour  blackish-green.  It 
occurs  chiefly  iu  indeterminate  angular  pieces  and  roundish 
grains.     Occasionally  crystallized,  and  presents  broad  rectan- 
gular six-sided  prisms.     The  crystals  are  mostly  small.    In- 
ternally the  lustre  is  shining,  approaching  sometimes  to  splen- 
dent.   The  augite  is  only  translucent,  and  but  faintly  transpa- 
rent.    It  is  bard,  not  easily  frangible,  and  not  particularly 
heavy.     It  is  found  in  basalt,  either  singly,  or  accompanied 
with  olivine.    6,  Vesuviane.    Its  principal  colour  is  dark  olive- 
green,  passing  into  other  allied  shades.     It  occurs  massive, 
and  often  crystallised  in  rectangular  four-sided  prisms.    The 
crystals  are  mostly  short,  and  placed  on  one  another.    The 
vesuviane  is  translucent,  hard  in  a  moderate  degree,  and  ap- 
proaching to  heavy.    Before  the  blowpipe  it  melts  without 
addition.     It  is  found  among  the  exuviae  of  Vesuvius,  whence 
it  derives  its  name  ;  in  Siberia  and  Kamtschatka.    6,  Leuzite. 
In  colour  yellowish  and  grayish-white.     It  occurs  mostly  in 
original  round  and  angular  grains.     It  exhibits  acute  double 
eight-sided  pyramids.     Internally  it  is  shining,  and  approach- 
ing to  glistening,  with  a  vitreous  lustre,  inclining  somewhat  to 
resinous.    The  leuzite  is  translucent    and   semitransparent; 
hard  in  a  low  degree,  brittle,  easily  frangible,  and  not  very 
heavy.    With  borax,  it  forms  a  brownish  transparent  glass.    It 
is  found  in  rocks  of  the  newest  floetz  trap  formation,  particu- 
larly iu  basalt.     7,  Melanite.    In  colour  velvet-black.  It  occurs 
crystallized  in  a  six-sided  prism.    The  crystals  are  middle-sized 
or  small.     Externally  they  are  smooth  and  shining,  approach- 
ing to  splendent ;  internally  shining,  inclining  to  glistening. 
The  melanite  is  opaque,  bard,  pretty  easily  frangible,  and  not 
very  heavy.     It  occurs  imbedded  in  rocks  of  the  newest  floetz 
trap  formatiou.    8,  Garnet ;  see  Garnet.    9,  Pyrope.     Colour 
dark  blood-red.    It  occurs  in  small  and  middle-sized,  roundish, 
and    angular  grains;    but  never  crystallized.     Its   lustre  is 
splendent  and  vitreous.     It  is  completely  transparent,  hard  so 
as  to  scratch  quartz.    It  is  found  imbedded  in  Scotland,  in 
sand,  ou  the  sea  shore.     It  is  employed  in  various  kinds  of 
jewellery,  and  is  generally  set  in  a  gold  foil.     10,  Grenatite. 
Colour  a  dark  reddish-brown.     It  is   always  crystallized  in 
broad  six-sided  prisms.     The  crystals  small  and  middle-sized, 
internally  glistening,  with  a  lustre  between  vitreous  and  resi- 
nous.   It  varies  from  opaque  to  translucent,  is  hard,  brittle, 
easily  frangible,  and  not  particularly  heavy.     It  is  found  im- 
bedded in  mica  slate.    11,  Spinclle.    The  predominant  colour  is 
red,  which  passes  ou  into  blue,  green,  yellow,  and  brown.     It 
occurs  in  grains,  and  likewise  crystallized  in  octahedrons,  with 
several   variations.     Externally   and  internally   the   lustre  is 
spleudent  and  titreous.    It  is  fusible  with  borax:  occurs  in 
rocks  belonging  to  the  newest  floetz  trap  formation.     It  is  used 
as  a  precious  stone.     12,  Sapphire.    The  principal  colour  Ber- 
lin blue  :  but  it  is  found  also  red,  with  the  intermediate  shades 
of  these  two  colours.    It  occurs  in  small  rolled  pieces,  and 
crystallized  in  double  three-sided  pyramids.    The  crystals  are 
small  and  middle-sized.    Internally  the  lustre  is  splendent  and 
vitreous.     Some  varieties,  when  cut,  exhibit  a  star  of  six  rays. 
The  sapphire  is  hard  in  the  highest  degree,  but  yields  to  the 
diamond :  it  is  easily  frangible;  specific  gravity  of  about  4*000. 
It  is  fusible  without  addition:  occurs  in  rocks  of  the  newest 
lloets  trap  formation.    This  precious   stone  is  found  in  the 
utmost  beauty  in  Pegu  and  Ceylon.   13,  Corundum ;  see  Corun- 
dum.    14,  Diamond  Spar.    The  colour  is  a  dark  hair-brown. 
It  occurs  massive,  disseminated,  in  roiled  pieces,  and  crystal- 
lized in  six-sided  prisms,  or  very  acute  six-sided  pyramids. 
Internally,  its  lustre  is  splendent:  translucent  on  the  edges, 
hard  in  a  high  degree,  easily  frangible.    It  has  hitherto  been 
found  only  in  China.     Both  this  stone  and  corundum  are  em- 


ployed in  cntting  and  polishing  hard  minerals,  and  they  serra 
to  be  nearly  allied  to  each  other.  15,  Emery ;  #a  Emery.  16, 
Topaz.  The  chief  colour  is  a  wine-yellow,  of  all  degrees  of 
intensity.  It  is  found  massive,  disseminated,  and  sometimes 
rolled,  but  most  commonly  crystallized  in  oblique  eight-sided 
or  four  sided  prisms,  which  exhibit  several  varieties.  The 
crystals  are  small  and  middle-sized,  externally  splendent ;  in- 
ternally splendent  and  shining;  lustre  vitreous.  The  to  pas 
alternates  from  translucent  to  transparent,  and  is  duplicating 
transparent.  It  is  hard  in  a  high  degree,  easily  frangible,  and 
is  not  particularly  heavy.  It  is  fusible  with  borax ;  and  some 
kinds  in  a  gentle  heat  turn  white,  and  are  sometimes  sold  for 
diamonds.  It  is  commonly  found  in  veins  that  traverse  primi- 
tive rocks.  17,  Emerald  ;  which  see.  18,  Beryl ;  see  Bertl. 
19,  Schorl.  Divided  into  two  sub-species,  common  schorl 
and  tourmaline.  20,  Thumcrstone.  Colour  commonly  elove- 
brown,  of  various  degrees  of  intensity.  It  is  occasionally  found 
massive,  more  frequently  disseminated :  but  generally  crystal- 
lized in  very  flat  and  oblique  rhombs.  Externally,  its  lustre  is 
splendent:  internally,  it  alternates  fiom  glistening  to  shining, 
and  is  vitreous.  This  species  alternates  from  perfectly  trans- 
parent to  weakly  translucent.  It  appears  to  be  peculiar  to  the 
primitive  mountains.  21,  Iron  Flint.  The  colour  a  yellowish- 
brown,  bordering  on  liver-brown*  It  occurs  commonly  massive, 
but  also  crystallized  in  small  equiangular  six-sided  prisms. 
Externally,  its  lustre  is  splendent,  internally  shining,  and  is 
intermediate  between  vitreous  and  resinous.  It  is  opaque, 
and  slightly  translucent  on  the  edges.  It  is  pretty  hard,  some- 
what difficultly  frangible,  and  approaching  to  heavy.  It  ocenrs 
in  iron-stone  veins,  and  renders  the  ore  very  difficult  of  fusion. 

22,  Quartz.  Werner  divides  this  into  dye  sub-species :  ame- 
thyst, rock-crystal,  milk-quartz,  common  quartz,  and  prase. 

23,  Hornstone ;  which  see.  24,  Flint.  Colour  gray,  but  with 
many  varieties.  It  occurs  massive,  in  regular  plates,  in  angu- 
lar grains,  in  globular  and  elliptical  rolled  pieces,  in  the  form 
of  sand,  and  tubercles  and  perforated.  Sometimes  it  is  crys- 
tallized, in  double  six-sided  prisms,  or  flat  double  three-sided 
pyramids.  Internally,  the  lustre  is  glimmering,  translucent  on 
the  edges,  hard,  easily  frangible,  and  not  particularly  heavy. 
25,  Chalcedony.  Divided  into  two  sub-species,  chalcedony 
and  cornelian ;  which  see-  Agate.  The  fossils  known  under 
this  name  are  all  compound  substances;  and  hence  cannot 
have  a  particular  place  in  any  systematic  arrangement.  Wer- 
ner, therefore,  has  placed  them  as  a  supplement  to  the  species 
chalcedony,  which  forms  a  principal  constituent  part  of  then. 
See  Agate.  26,  Heliotrope;  which  see.  27,  Plasma.  The 
colour  intermediate  between  grass  and  leek-green,  and  of  dif- 
ferent degrees  of  intensity.  It  occurs  in  indeterminable  angu- 
lar pieces  which  have  a  rough  earthy  crust.  Internally  its 
lustre  is  glistening.  It  is  intermediate  between  semi-transpa- 
rent and  stfbngly  translucent,  hard,  brittle,  frangible  without 
great  difficulty,  and  not  particularly  heavy.  28,  Cbrysopras-  29, 
Flinty  Slate.  This  has  been  divided  into  two  sub-species,  com- 
mon flinty  slate  and  Lydian  stone.  90,  Cat's  Eye.  The  colour 
gray,  with  many  varieties.  It  occurs  in  blunt-edged  pieces, 
in  rolled  pieces,  and  likewise  massive.  Internally  shining; 
usually  translucent,  and  sometimes  also  semi- transparent  It 
is  hard,  easily  frangible,  and  not  particularly  heavy.  Its  geog- 
nostic  situation  is  unknown.  It  is  imported  from  Ceylon  and 
the  coast  of  Malabar ;  and  is  usually  cut  for  ring-stones.  Some 
of  the  varieties  are  highly  valued.  31,  Prehnite.  Colours 
various  shades  of  green,  white,  and  yellow.  It  is  sometimes 
massive,  and  sometimes  crystallized  in  oblique  four-sided 
tables.  Externally,  the  crystals  are  smooth  and  shining; 
internally,  inclining  to  glistening  and  pearly.  It  Is  translu- 
cent, sometimes  passing  into  semi-transparent,  and  transpa- 
rent: it  is  hard,  easily  frangible,  and  not  very  heavr.  98. 
Zeolite.  This  species  is  divided  into  five  sub-species :  1-  Mealy ; 
2.  Fibrous;  3.  Radiated;  4.  Foliated;  6.  Cubic- zeolite.  33, 
Cross-Stone.  The  colour  is  a  grayish-white.  It  occurs  crys- 
tallized either  in  broad  rectangular  four-sided  prisms,  or  ia 
twin  crystals.  Internal  and  external  lustre  is  shining,  inclin- 
ing to  splendent  or  glistening.  The  cross-stone  is  translucent, 
passing  to  transparent,  semi-hard,  easily  frangible,  and  not 
particularly  heavy.  It  has  hitherto  been  found  only  in  mineral 
veins,  and  in  agate  balls.    34,  Agate- Stone.    Colour  a  perfect 
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wire  blue,  of  different  shades.  It  is  found  massive,  dissemi- 
nated, and  in  rolled  pieces.  The  lustre  is  glistcri  i|C  and  glim- 
mering. It  is  translucent  on  the  edges,  pretty  lard,  brittle, 
easily  frangible,  and  not  particularly  heavy.    See  Vgate. 

Genus  IV.  Clay.— Species  1,  Jasper.  2,  Opal.  3.  Pitch  Stone. 
4.  Obsidian*  6,  Pearl  Stone.  6,  Pumice  Stone*  7,  Felcpar.  Di- 
vided into  four  sub-species ;  compact,  common,  adularia,  and 
Labrador  stone.  8,  Pure  Clay.  Snow  white,  with  occasionally 
a  yellowish  tinge,  it  occurs  in  kidney-shaped  pieces,  which 
have  no  lustre.  It  is  opaque,  soils  very  little,  adheres  slightly 
to  the  tongue,  is  light,  and  intermediate  between  soft  and  fri- 
able. Pure  clay  is  found  immediately  under  the  soil,  accom- 
panied with  foliated  gypsum  and  seleuite,  at  Halle,  in  Saxony, 
only.  9,  Porcelain  Earth.  10,  Common  Clay.  Divided  into 
six  sub-species:  1.  Loam;  2.  Potters'  clay  is  of  two  kinds, 
earth)  and  slaty ;  3.  Pipe  clay  ;  4.  Variegated  clay,  commonly 
white,  red,  and  yellow,  striped,  veined,  and  spotted  ;  it  occurs 
massive,  is  soft,  passing  into  friable,  feels  a  little  greasy,  and 
adheres  somewhat  to  the  tongue:  5.  Clay-stone,  commonly 
gray  or  red,  with  various  intermediate  tints;  C  Slate  clay.  11, 
Polier,  or  Polishing-stonc.  12,  Tripoli.  13,  Alum  Stone.  14, 
Alum  Earth.  15,  Alum  Slate*  16,  Bituminous  Shale.  17,  Draw- 
ing Slate,  or  Black  Chalk.  Its  colour  is  a  grayish-black,  with 
a  tinge  of  blue ;  it  occurs  massive,  is  opaque,  colours  and 
writes,  is  soft,  mild,  easily  frangible^fccls  meagre  but  tine,  and 
is  rather  light:  it  is  found  in  primitive  mountains  in  France, 
Germany,  Iceland,  Scotland,  and  the  Hebrides.  When  of  a 
middling  decree  of  hardness,  it  is  used  fur  drawing.  18,  Whet 
Slate.  19,  Clay  Slate.  20,  Lcpidolite.  Colour  a  kind  of  peach- 
blossom,  it  occurs  massive.  .Internal  lustre  glistening;  it  ia 
translucent,  soft,  easily  frangible,  and  easily  melts  before  the 
blowpipe.  Hitherto  it  has  only  been  found  in  Moravia,  where 
it  lies  in  gneiss.  21,  Mica,  or  Glimmer.  22,  Pot  Stone.  23, 
Chlorite,  which  see.  24,  Hornblende.  26,  Basalt.  26,  Wacke. 
27,  Clink  Stone.  Commonly  of  a  dark  giceniih-gray  colour, 
massive,  in  regular  columns,  and  tabular  disticct  concretions, 
Ukially  translucent  on  the  edges,  brittle,  easily  frangible,  and 
when  struck  with  a  hammer  sounding  like  a  pi^ce  of  metal.  It 
is  said  to  belong  to  the  floetz  trap  formation,  and  generally 
rests  on  basalt.  28,  Lava.  Divided  into  two  sub-species; 
Stag-lava  and  Toam-lava.  2S>,  Green  Earth.  lis  colour  is  a 
eeladen-grcen,  of  various  degrees  of  intensity  :  it  occurs  mas- 
she,  in  angular  and  globular  pieces,  and  also  disseminated. 
loternally  it  is  dull,  streak  glistcniug,  very  soft,  easily  frangible, 
and  light.  It  is  principally  found  in  amygdaloid,  in  Saxony, 
Bohemia,  Scotland,  and  other  places,  aud  is  used  by  painters. 
.X.  Lithomage.  Divided  into  two  sub-species;  friable  and 
indurated.  31,  Rock  Soap.  32,  Yellow  Earth.  To  the  clay 
genus,  likewise,  belong  adhesive  slate,  float-stone,  pinite,  and 
umber. 

Genus  V.  Talc  —Species  1,  Bole.  2,  Native  Talc  Earth.  3, 
Meerschaum.  4,  Fullers'  Earth.  5,  Neaphrite.  6,  Steatite.  7, 
Serpentine,  which  see.  8,  Schiller  Stone,  i).  Talc.  10,  Asbest. 
.Vf*  Asbestos.  U,  Cv  anile,  which  sec.  12,  Actynolite.  Is 
divided  into  the  following  sub-species :  1.  Asbcstous  actynolite 
ii  of  a  greenish-gray  colour,  occurs  massive,  disseminated,  and 
in  capillary  crystals;  is  internally  glistening,  translucent  on 
the  edges,  soft,  brittle,  not  easily  frangible,  not  particularly 
heavy  :  it  is  found  in  mineral  beds  in  Saxouy,  and  other  parts 
of  Germany.  2.  Common  actynolite  is  generally  of  a  green 
leek  colour,  passing  into  other  shades  of  the  same ;  it  occurs 
massive,  and  likewise  crystallised  in  very  oblique  six-sided 
ptUms,  is  splendent  externally,  semi-hard,  rather  brittle,  and 
not  easily  frangible :  it  is  found  in  beds  in  primitive  mountains, 
m  Saxony,  Switzerland,  Norway,  and  Scotland,  3.  Glassy 
letjnolite  is  principally  of  a  mountain  green  colour,  of  various 
degrees  of  intensity. 

Genos  VI.  Cale.— Species  1,  Rock  Milk.  2,  Chalk.  Colour 
principally  of  a  yellowish-white :  it  occurs  massive,  dissemi- 
sated,  and  as  crust  over  flint.  3,  Limc-st  me.  Divided  into 
Kveral  sab-species  :  vis.  compact,  foliated  lime-stone,  fibrous 
fae- stone,  and  pea- stone.  4,  Schaum,  or  I  oaming  Earth.  5, 
Slate  spar.  6,  Brown  spar.  7,  Rhomb  spar.  8,  Schaalstone. 
*,  Stink-stone.  10,  Marie.  11,  Bituminous  marie  slate.  Colour 
iitermediato  between  grayish  and  brownish-black ;  it  is  mas- 
*««,  from  glimmering  to  shining,  fragments  slaty,  usually  soft, 


not  very  brittle,  easily  frangible,  and  streak  shining:  it  is 
found  in  beds  along  with  the  oldest  flocts  rime-stone,  and  con- 
tains much  copper  intermixed  with  it,  on  account  of  which  it 
is  usually  smelted  in  Thuringia.  12,  Calc  tufl.  13,  Arragonite. 
Principal  colours  are  greenish-gray .  and  iron-gray :  it  occurs 
crystallised  in  perfect  equiangular  six-sided  prisms  ;  the  lu»tre 
is  glistening,  passing  into  shining,  and  is  vitreous  ;  it  is  aemi- 
hard,  brittle,  not  particularly  heavy.  It  was  first  discovered 
in  the  province  of  Arraaon,  whence  its  name,  imbedded  in 
gyps.  14,  Appatite.  Colours  white,  green,  blue,  and  red  ;  it 
generally  occurs  crystallised,  the  radical  form  of  which  is  the 
equiangular  six-sided  prism.  Externally  it  is  splendent,  in* 
ternally  shining  and  resinous:  it  is  commonly  transparent, 
semi-hard,  brittle,  easily  frangible,  and  occurs  in  thin  veins, 
&c  15,  Asparagus,  or  spargel  stone.  16,  Boracite.  Its  colours 
are  yellowish,  smoke  and  grayish-white,  passing  to  asparagus 
green;  it  occurs  in  crystallised  cubes,  with  the  edges  and 
angles  truncated,  internally  shining,  commonly  semi-transpa- 
rent, semi-hard,  brittle,  and  easily  frangible.  17,  Fluor.  See 
Fluor.  18,  Gyps.  This  is  divided  into  the  following  sub- 
species: 1*  Gyps  earth,  of  a  yellowish-white  colour,  passing 
into  some  allied  shades,  is  intermediate  between  line  scaly, 
and  dusky,  dull,  and  feebly  glimmering,  soils  a  little,  fuels 
meagre  but  soft  and  line,  and  is  light ;  it  is  found,  though 
rarely,  in  gyps  countries.  2.  Compact  gyps,  is  commonly  ash- 
gray,  passing  into  smoke  and  yellowish-gray,  is  massive,  in- 
ternally dull,  feebly  translucent  on  the  edges,  very  soft,  fran- 
gible without  great  difficulty,  and  is  employed  in  architecture 
and  sculpture,  under  the  name  of  alabaster.  3.  Foliated  gyps 
is  commonly  white,  gray,  or  red,  presenting  spotted,  striped, 
and  veined  colour  delineations.  4.  Fibrous  gyps  is  principally 
uhite,  gray,  and  red,  with  various  shades  of  each.  Gyps,  uhcu 
burnt,  forms  an  excellent  oement,  and  is  used  for  many  orna- 
mental purposes.    19,  Seleoite-    20,  Cube  spar. 

Genus  VII.  Baryte — Species  1,  \V  hi  thorite.  2,  Heavy  spar 
or  baryte. 

Genus  VIII.  Strontian. — Species  1,  Strontian-  2,  Celestinc. 
Divided  into  two  sub-species :  1.  Fibrous  celestinc,  is  of  an 
intermediate  colour,  between  indigo  bine  and  bloish-gra>  ;  it 
occurs  massive  and  in  plates,  and  also  crystallized,  shewing  u 
tendency  to  prismatic  distinct  concretions;  it  is  translucent, 
soft,  or  semi-hard,  easily  frangible,  and  pretty  heavy.  2.  Foliated 
celestine,  is  of  a  milky-white  colour  falling  into  blue ;  it  occurs 
massive,  and  also  crystallized  in  six-sided  tables,  intersecting 
each  other;  it  has  a  glistening  lustre,  is  strongly  translucent, 
softish,  not  particularly  brittle,  easily  frangible,  and  hard.  It 
occurs  sometimes  in  sulphur  beds,  and  is  found  very  finely 
crystallized  in  Sicily,  and  near  Bristol. 

Class  II.  Fossil  Salts. — The  substances  included  in  this 
class  are  confined  to  those  whioh  are  found  io  a  natural  state 
only  ;  and  the  greater  part  of  them  appear  to  be  formed  by  the 
agency  of  water,  air,  &c.  The  distinguishing  characters  of 
fossil  salts  are,  their  taste  and  easy  solution.  They  resemble 
eaoh  other  so  closely,  that  the  term  inline  consistence  is  used  to 
express  whatever  relates  to  hardness,  tenacity,  and  frangihilif  v. 
Species  1,  Natron,  or  natural  soda-  2,  Natural  nitre.  3, 
Natural  rock-salt.  4,  Natural  sal-ammoniac.  A,  Natural  Epsom 
salt.  6,  Natural  Glauber  salt.  7,  Natural  alum.  8,  Hair  salt. 
9,  Kock  butter*  Colour  light  yellow,  or  gra>ish-white ;  it 
occurs  massive  and  tuberose,  is  translucent,  has  a  saline  con- 
sistence, a  sweetish  sour  astringent  taste,  and  feels  a  little 
greasy.  It  ooses  out  of  fissures  of  rocks  of  alum  slate,  and  is 
found  in  Lusatia,  Thuringia,  Denmark,  Siberia,  and  nrar 
Paisley  in  Scotland.  10,  Natural  vitriol.  Divided  into  tbesub- 
species :  iron,  copper,  and  zinc  vitriol.  Borax,  though  so  well 
known  by  name,  is  without  a  place  in  the  Wernerian  system, 
as  it  is  uncertain  whether  or  not  it  occurs  in  a  solid  state; 
most  probably  it  occurs  only  in  solution  in  certain  lakes.  The 
new  genus  stallite,  of  which  only  one  species,  cryolite,  has 
been  found  in  Greenland,  comes  under  this  head. 

Class  III.    JnflammabU  Fossils — Fossils  belonging  to  this 
class  are  light,  brittle,  mostly  opaque,  yellow,  brown,  or  black, 
seldom  crystallized,  and  never  feel  cold.  They  are  more  nearly 
allied  to  the  metallic  than  to  the  earthy  or  saline  classes. 
Genus  I.  Sulphur.— Species  I,  Natural  sulphur. 
Genus  II.  Bituminous* — Sec  Bm'MtN  and  Coil. 
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Genus  III.  Graphite. — Species  1,  Glance  coal.  Divided  into 
two  sub-species :  concboidal  and  slaty.  2,  Graphite,  containing 
two  sub-species,  scalj  and  compact  graphite.  3,  Mineral  char- 
coal. Colour  a  grayish-black  ;  it  occurs  in  small  angular  and 
somewhat  cubical-shaped  pieces,  is  glimmering,  with  a  silky 
lustre,  soils  strongly,  is  soft,  and  light.  It  is  found  in  thin 
layers  in  different  kinds  of  coal,  and  is  widely  disseminated. 

Genus  IV.  Resin.— Species  1,  Amber ;  which  is  divided  into 
tbc  sub-species:  1.  White;  2.  Yellow  amber.  2,  Honey-stone. 
]\I  el  lite. 

Class  IV.  Metallic  Fossils.— Genua  I.  Piatina.  Species  1, 
Native  piatina. 

Genus  II.  Gold. — Species  1,  Native  gold.  Divided  into 
three  sub-species:  1.  Gold-yellow  native  gold;  2.  Brass-yel- 
low  native  yellow ;  3.  Grayish-yellow  native  gold. 

Genus  HI.  Mercury.— Species  1,  Native  mercury,  or  quick- 
silver. 2,  Natural  amalgam.  3,  Mercurial  horn-ore,  or  cor- 
neous mercury.  4,  Mercurial  liver  ore,  or  mercurial  hepatic 
ore.    5.  Cinnabar. 

Genus  IV.  Silver.— Species  1,  Native  silver.  2,  Antimonial 
silver.  3,  Arsenical  silver.  4,  Corneous  silver  ore,  or  horn 
ore.  5,  Silver  black.  6,  Silver  glance.  7,  Brittle  silver  glance. 
8,  Red  silver  ore.    9,  White  silver  ore.    10,  Black  silver  ore. 

Genus  V.  Copper.  — Species  1,  Native  copper.  2,  Copper 
glance.  3,  Variegated  copper  ore.  Colour,  when  dug,  inter- 
mediate between  copper-red  and  pinchbeck-brown,  but  it  soon 
becomes  tarnished:  it  occurs  massive,  disseminated  in  plates, 
membranes,  and  crystallized  in  octahedrons.  4,  Copper  pyrites. 
5,  White  copper  ore.  6,  Gray  copper  ore,  or  Fa  hi  ore.  Com- 
mon colour  steel-gray :  it  occurs  massive,  disseminated,  and 
also  crystallized  in  tetrahedrons,  octahedrons,  and  garnet 
dodecahedrons.  7,  Copper  black.  8,  Red  copper  ore.  9,  Tile 
ore.  10,  Copper  azure*  11,  Mclachitc.  12,  Copper  green- 
Colour  verdigris  green,  of  different  degrees  of  intensity.  13, 
Iron-shot  copper  green*  14,  Copper  emerald.  15,  Copper 
mica.  Emerald-green  colour:  it  occurs  massive,  disseminated, 
and  occasionally  crystallized  in  very  thin  six-sided  tables  ;  it 
is  soft,  sectile,  not  very  brittle,  nor  particularly  heavy ;  and 
has  hitherto  been  found  only  in  veins  in  Cornwall,  where  it 
passes  under  the  unscientific  name  of  foliatic  arseniate  of  cop- 
per.    16,  Lenticular  ore*     17,  Olive  ore.   Mountain  blue. 

Genus  VI.  Iron — Species  1,  Native  iron.  Is  of  a  light  steel- 
gray  colour,  inclining  to  silver-white:  it  has  hitherto  been 
fonnd  only  ramose ;  internally  it  is  intermediate  between 
glimmering  and  glistening,  with  a  perfect  metallic  lustre,  and  a 
hackly  fracture:  it  is  between  soft  and  semi-hard,  perfectly 
malleable,  common,  flexible,  difficultly  frangible,  and  uncom- 
monly heavy.  Hitherto  it  has  been  found  only  in  loose  masses 
on  the  surface  of  the  earth,  and  is  a  rare  production.  2,  Iron 
pyrites.  3,  Magnetic  pyrites.  4,  Magnetic  iron-stone.  Com- 
mon magnetic  iron-stone  is  of  an  iron  black-colour:  is  mas- 
sive, disseminated,  and  also  crystallized  in  cubes,  octahedrons, 
and  garnet  dodecahedrons,  and  rectangular  four-sided  prisms. 
It  is  extremely  shining;  internally  between  splendent  and 
glistening,  with  a  metallic  lustre ;  is  intermediate  between 
hard  and  semi-hard,  brittle  and  heavy.  It  occurs  most  fre- 
quently in  primitive  mountains.  When  pure  it  affords  most 
excellent  bar  iron.  6,  Iron  glance.  Common  iron  glance  is 
usually  of  a  dark  steel-gray  colour,  with  several  different 
shades;  it  commonly  occurs  massive  and  disseminated,  and 
also  crystallized  in  flat,  double,  three-sided  pyramids,  and  in 
double  three-sided  pyramids.  It  offers,  when  smelted,  an 
excellent  malleable  iron.  6,  Red  iron-stone  Red  iron  froth. 
The  colour  is  intermediate  between  cherry-red  and  brownish- 
red  ;  it  occurs  commonly  friable,  massive,  sometimes  coating 
and  disseminated,  and  is  composed  of  scaly  particles,  which 
are  glimmering,  and  have  a  semi-metallic  lustre.  7,  Brown 
iron-stone.  Brown  iron  froth  is  of  an  intermediate  colour 
between  steel-gray  and  clove-brown,  and  is  between  friable 
and  solid ;  it  occurs  massive,  coating,  spumous,  &c,  and  is 
composed  of  scaly  particles,  shining  and  glistening,  with  a 
metallic  lustre.  It  soils  strongly,  feels  greasy,  and  is  very 
light.  It  is  commonly  found  lining  dusty  cavities.  8,  Sparry 
iron-ptone.  The  principal  colour  is  a  light  yellowish-gray, 
which,  on  exposure  to  the  air  or  beat,  changes  into  brown  or 
black;  it  occurs  massive,  disseminated  with   pyramidal  im- 


pressions, in  plates,  and  crystallized.  It  is  chiefly  confined  to 
the  primitive  and  fleets  mountains.  9,  Black  iron-stone.  10, 
Clay  iron-stone.  Reddle  is  of  a  light  brownish-red,  passing 
into  a  cherry-red :  it  occurs  only  massive ;  soils  strongly,  and 
writes,  is  sectile,  easily  frangible,  and  rather  heavy.  It  is 
chiefly  found  in  the  newer  clay-state,  in  Germany  and  Siberia. 
The  coarser  varieties  are  used  by  the  carpenter,  the  finer  by 
the  painter,  under  the  name  of  red  chalk.  II,  Bog  iron  ore. 
12,  Blue  iron-earth.  13,  Green  iron-earth.  Friable  green  iron- 
earth  is  of  a  siskin-green  colour;  occurs  massive  and  dissemi- 
nated, is  more  or  less  cohering,  soft,  fine,  easily  frangible, 
and  intermediate  between  particularly  heavy  and  heavy.  14, 
Cube  ore* 

Genus  VII.  Lead. — Species  1,  Lead  glance.  Common  lead 
glance  is  of  a  fresh  lead-gray  colour,  of  different  degrees  of 
intensity ;  it  occurs  massive,  disseminated,  in  membranes,  &c, 
and  also  crystallized  in  cubes,  octahedrons,  four-sided  prisms, 
six-sided  prisms,  and  three-sided  tables*  It  is  soft,  sectile, 
externally  easily  frangible,  and  uncommonly  heavy,  and  is 
found  in  veins  and  beds  in  primitive,  transitive,  and  fleets 
mountains.  It  is  most  frequently  worked  as  an  ore  of  lead,  but 
sometimes  as  an  ore  of  silver.  2,  Blue  lead  ore.  3,  Brown 
lead  ore.  4,  Black  lead  ore.  5,  White  lead  ore*  6,  Green 
lead  ore.  7,  Red  lead  ore.  8,  Yellow  lead  ore.  9,  Lead  vitriol, 
or  vitriol  of  lead.     10,  Lead  earth. 

Genus  VIII.  Tin— Species  1,  Tin  pyrites.  2,  Tin  atone.  3, 
Cornish  tin  ore,  or  wood  tin. 

Genus  IX.  Bismuth. — Species  1,  Native  bismuth.  2,  Bis- 
muth glance,  of  a  light-gray  lead-colour.  3,  Bismuth-ochre,  of 
a  straw-yellow  colour  passing  into  other  neighbouring  shades. 

Genus  X.    Zinc. — Species  1,  Blende.   2,  Calamine* 

Genus  XI*  Antimony. — Species  1,  Native  antimony.  2, 
Gray.  3,  Black*  4,  Red.  6,  White  antimony  ore.  0,  Anti- 
mony-ochre. 

Genus  XII.  Cobalt — Species  1,  White  cobalt  ore.  2,  Gray 
cobalt  ore.  3,  Cobalt  glance.  The  colour  is  of  a  silver-white, 
slightly  inclining  to  reddish:  it  is  commonly  massive  and  dis- 
seminated, sometimes  crystallized  in  different  forms  :  is  exter- 
nally splendent,  internally  between  shining  and  glistening;,  and 
has  a  metallic  lustre.  It  is  semi-hard,  brittle,  not  very  easily 
frangible;  and  when  struck  with  steel,  emits  an  arsenical 
smell.  It  is  found  in  veins  in  various  formations,  in  the  dif- 
ferent mine  countries  of  the  continent  of  Europe;  and  from  it 
the  greatest  part  of  the  cobalt  in  commerce  is  obtained,  which 
is  biirhly  useful  in  the  manufacture  of  glass,  and  as  a  pigment 
4,  Black  cobalt  ore.  5,  Brown  cobalt  ochre.  6,  Yellow  cobalt 
ochre.    7,  Red  cobalt  ochre. 

Genus  XIII.  Nickel. — Species  1,  Copper  nickel.  2,  Nickel 
ochre. 

Genus  XIV.    Manganese* — The  three  species  are,  1*  Gray; 

2.  Black ;  3.  Red  manganese  ore* 

Genus  XV.    Molybdena — Species  1,  Molybdena. 

Genus  XVI.  Arsenic — Species  1,  Native  arsenic*  2,  Arsenic 
pyrites.    3,  Orpiment.    4,  Arsenic  bloom* 

Genus  XVII.  Scheele. — Species  1,  Tungsten.    2,  Wolfram. 

Genus  XVI II.  Menachine — Species  1,  Menachanite.  % 
Octahedrite.    3,  Rutile.    4,  Nigrine.    6,  Iserine. 

Genus  XIX.    U ran.— Species  1,  Pitch  ore*    2,  Uran  mica 

3,  Uran  ochre.  « 
Genus  XX.    Sylvan — Species  1,  Native  sylvan.    2.  Graphic 

ore.    3,  Yellow  sylvan  ore.    4,  Black  sylvan  ore. 

Genus  XXI.  Chroma. — Species  1,  Acicular,  or  needle  ore. 
Its  colour  is  dark  steel-gray:  occurs  in  imbedded  aeienlar 
crystals ;  internally  shines  with  a  metallic  lustre,  is  soft  not 
very  brittle,  heavy,  and  is  always  accompanied  with  chrome 
ochre,  and  sometimes  with  native  gold.  It  is  fonnd  in  Siberia. 
2,  Chrome  ochre.  It  is  of  a  verdigris  green,  passing  through 
several  neighbouring  shades :  it  occurs  massive,  disseminated, 
and  in  membranes ;  is  doll,  soft,  not  very  heavy,  and  is  found 
with  the  preceding  species. 

For  the  various  forms  which  minerals  are  found  under,  tee 
Crystallization. 

MINIATURE,  a  delicate  kind  of  painting  distinguished  by 
the  smallness  of  the  figures,  its  being  performed  with  dots  or 
points  instead  of  lines ;  by  the  faintness  of  the  eoionring;  and 
by  its  being  usually  done  on  vellum.    See  Painting. 
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MINISTER,  in  Theology,  a  person  who  preaches,  performs 
religions  worship  in  pablio,  administers  the  sacrament,  Ice. 

Minister  rf  Stmt*,  a  person  to  whom  a  sovereign  prince 
intrusts  the  administration  of  the  government. 

Minister,  FfttiVra,  is  a  person  sent  into  a  foreign  country 
to  manage  the  affairs  of  bis  province,  or  of  the  state  to  which 
he  belongs.    Of  these  there  are  two  kinds :  those  of  the  first 
rank  are'  ambassadors  and  envoys  extraordinary,  who  repre- 
sent the  persons  of  their  sovereigns.    The  ministers  of  the 
second  rank  are  the  ordinary  residents. 
MINIUM,  in  the  Arts,  red  lead  and  oxide  of  lead. 
MINOR,  in  Law,  is  an  heir,  either  male  or  female,  before 
arriving  at  the  age  of  twenty-one ;  daring  their  minority,  minors 
are  usually  incapable  of  acting  for  themselves,  io  a  legal  point 
of  view. 
Mivoa,  in  Logic,  the  second  proposition  of  a  syllogism. 
MINSTREL,  in  ancient  customs,  certain  persons  who  com- 
bined the  obaracter  of  poet  and  musician,  and  whose  profes- 
sion it  waa  to  wander  aboat  the  countries  they  inhabited,  sing- 
ing panegyrical  songs  and  verses  on  their  occasional  benefac- 
tors, accompanying  them  with  some  musical  instrument. 

MINT,  the  place  in  which  the  king's  money  is  coined.  See 
Coinage.  There  were  anciently  mints  in  almost  every  county 
in  England ;  but  the  only  mint  at  present  in  the  British  domi- 
nions, is  that  in  the  Tower  of  London.  The  officers  of  the 
mint  are,  1.  The  warden  of  the  mint,  who  is  the  chief;  be 
oversees  the  other  officers,  and  receives  the  bullion.  2.  The 
master  worker,  who  receives  bullion  from  the  warden,  causes 
it  to  be  melted,  delivers  it  to  the  money ers ;  and  when  it  is 
coined,  receives  it  again.  3.  The  comptroller,  who  is  the 
overseer  of  all  the  inferior  officers,  and  sees  that  all  the  money 
is  made  to  the  just  assize.  4.  The  assay  master,  who  weighs 
the  gold  and  silver,  and  sees  that  it  is  according  to  the  stand- 
ard. 5.  The  two  auditors,  who  take  the  accounts.  6.  The 
surveyor  of  the  melting,  who,  after  the  assay  roaster  has  made 
trial  of  the  bullion,  sees  that  it  is  cast  out,  and  not  altered 
after  it  Is  delivered  to  the  mclter.  7.  The  engraver,  who 
engraves  the  stamps  and  dies  for  the  coinsge  of  the  money. 
&  The  clerk  of  the  irons,  who  sees  that  the  irons  are  clean  and 
It  to  work  with.  9.  The  melter,  who  melts  the  bullion  before 
it  be  coined.  10.  The  provost  of  the  mint,  who  provides  for 
and  oversees  all  the  moneyers.  11.  The  blanchers,  who 
anneal  and  cleanse  the  money*  19.  The  moneyers ;  some  of 
whom  forge  the  money,  some  share  it,  some  round  and  mill  it, 
and  some  stamp  and  coin  it  13.  The  porters,  who  keep  the 
gale  of  the  mint. 

Mint,  was  also  n  pretended  place  of  privilege,  in  South- 
wark,  near  the  King's  Bench,  put  down  by  statute.  If  any 
persons,  within  the  limits  of  the  mint,  shall  obstruct  any  officer 
in  the  serving  of  any  writ  or  process,  &c.  or  assault  any  per- 
son therein,  so  as  he  receive  any  bodily  hurt,  the  offender 
shall  be  guilt}  of  felony,  and  be  transported  to  the  plantations, 
fcc.  stat.  9.  Geo.  I. 

Pfcett  of  Coming  *t  the  Royml  Mint' — The  process  of  melting 
silver,  at  the  royal  mint,  is  a  recent  invention,  and  a  very  great 
improvement    The  usual  mode  was  to  melt  it  into  black  lead 
pats,  and  a  considerable  coinage  of  tokens  for  the  Dank  of  Ire- 
bad  was  performed  with  the  meltings  done  in  this  way.    The 
hnportations  being  entirely  Spanish  dollars,  and  the  tokeos  of 
that  standard,  the  melter  could  easily  melt  them  in  quantities 
•f  601  bs.  troy,  which  was  done.    The  inconvenience  of  this 
node  was  severely  rait,  beeause  ingots  of  silver  of  various  qua- 
lities ooold  not  be  imported  for  coinage,  from  the  difficulty  of 
set  being  able  to  blend  several  together  in  one  pot,  so  as  to 
produce  the  proper  standard  of  our  money.    So  sensible  was 
foverotnent  of  tais  imperfection  in  the  mint,  that  in  the  year 
1777,  Mr,  Akhorne,  theu  master's  assay-master,  was  sent  to 
visit  the  mints  of  Paris,  Rouen,  Lille,  and  Brussels,  and  to 
odfteot  information  as  to  the  arts  of  coining  practised  in  those 
niats,  and  particularly  the  art  of  melting  silver  in  large  quan- 
tities.   Alchorne's  intimate  knowledge  of  the  English  mint,  to- 
tnhev  with  hie  extensive  knowledge  as  a  practical  chemist, 
veil  fitted  him  for  the  undertaking ;  and  his  observations  on 
tat  coin  and  coinage  of  Franco  and  Flanders  are  creditable 
w.  hoik  his  judgment  and  knowledge. 
It  is  worthy  of  remark,  that  it  is  on  record  in  the  books  of  the 
70. 


mint,  that  in  the  recoinage  of  William  III.  the  pots  of  silver 
weighed  400  pounds  troy  and  upwards ;  but  every  trace  as  to 
bow  this  quantity  of  silver  was  melted  is  completely  lost ;  and 
it  is  only  conjee  to  red  that  it  was  done  In  pots  made  of  wrought 
iron.  But  not  a  vestige  of  a  melting  furnace,  fitted  for  such  a 
purpose,  is  to  be  found  in  the  Tower,  nor  a  single  record  of  the 
method  then  practised. 

In  1758  some  trials  for  melting  silver  in  wrought  Iron  pots 
took  place,  by  means  of  a  blast  furnace ;  but  they  were  found 
so  laborious,  inconvenient,  and  profitless,  as  to  cause  the  pro- 
cess to  be  abandoned.  In  1787,  when  some  silver  was  import- 
ed into  the  mint  for  coinage,  new  experiments  were  made  by 
the  late  deputy  master  and  worker,  Mr.  Morrison,  who  con- 
ducted the  meltings.  A  blast  furnace  was  again  tried  and 
abandoned.  He  next  attempted  to  melt  the  silver  in  large 
black  lead  pots,  containing  from  100  to  1*20  lbs.  troy  ;  but  the 
repeated  breaking  of  the  pots,  although  it  was  attempted  to 
guard  them  by  outside  luting,  proved  a  great  interruption  to 
the  business,  and  serious  loss  to  the  mclter.  Trial,  indeed, 
was  made  with  cast-iron  pots,  but  these  were  found  subject  to 
melt,  and  the  iron  got  mixed  with  the  silver.  The  work  too 
was  continually  stopped  by  the  king's  assayer,  in  consequence 
of  the  metal  not  being  of  the  proper  standard,  It  being  always 
refined  by  the  process  of  melting,  and  lading  it  with  ladles  from 
the  pot. 

Independently  of  these  considerations,  great  difficulty  arose 
at  the  office  in  arranging  the  potting  previous  to  the  operation. 
The  practice  pursued  at  the  mint  to  reduce  the  metal  to  stand- 
ard, of  combining  and  blending  the  various  ingots  of  better 
and  inferior  qualities,  adding  what  little  portion  of  alloy  or 
fine  metal  might  be  neeessary  to  obtain  accuracy,  rendered  it 
impossible,  where  the  ingots  weighed  from  60  to  80  lbs.  troy,  to 
put  them  of  a  weight  not  exceeding  100  lbs.  It  therefore  be- 
came necessary,  in  the  first  place,  to  reduce  the  larger  descrip- 
tion of  ingots  to  a  smaller  size  by  melting,  and  these  were  again 
weighed  in  the  office  of  receipt.  Hence  a  double  operation 
took  place,  occasioning  additional  labour,  waste,  and  expense 
to  the  melter,  and  requiring  extraordinary  trouble  and  at- 
tendance on  the  part  of  the  office.  It  was  very  obvious  that 
this  mode  of  conducting  the  silver  meltings  was  extremely  de- 
fective, and  was  in  consequence  abandoned.  The  next  expe- 
riments made  were  with  a  rcverberatory  furnace,  built  after  the 
model  of  those  used  in  the  Lille  mint.  But  no  better  success 
attended  these  trials,  and  the  process  was,  as  in  former  cases, 
abandoned.  The  imperfection  here  arose  from  the  great  refine- 
ment of  the  silver  in  the  melting,  by  the  oxidation  of  the  alloy, 
and  which  the  usage  of  the  British  mint  does  not  allow  the 
melter  to  supply,  as  in  the  Ficnch  mints.  In  the  French  mints, 
as  soon  as  the  silver  is  in  fusion,  a  sample  Is  taken  out  and 
assayed,  and  copper  is  added  in  the  proportion  to  the  refine- 
ment of  the  melted  silver,  (which  is  kept  in  fusion  w  hile  the 
assay  is  making ;)  the  whole  is  well  stirred,  and  immediately 
laded  out  and  oast  into  bars.  In  1795  and  1798,  several  farther 
trials  were  made  by  Morrison,  who  was  indefatigable  in  his  en- 
deavours to  perfect  his  department,  with  a  view  to  attain  the 
object  so  much  desired — that  of  melting  large  quantities  of  sil- 
ver at  once,  without  producing  so  much  waste  and  refinement 
in  the  metal.  In  these  experiments  he  tried  three  furnaces, 
each  of  a  different  construction;  and  though  he  was  much 
nearer  his  point,  there  was  still  an  imperfection,  arising  from 
the  mode  of  dipping  out  the  metal  from  the  pot  with  ladles, 
which  chilled  the  metal,  and  rendered  the  process  extremely 
laborious  and  tedious. 

No  new  experiments  were  made  until  the  year  1804.  Mr. 
Morrison  having  died  in  1808,  was  succeeded  by  his  son  in  the 
office  of  deputy  master  and  worker  of  the  mint.  The  extreme 
scarcity  and  defective  state  of  the  silver  coin  at  this  time, 
arising  from  the  defective  state  of  the  melting  department, 
urged  Morrison  to  renew  the  experiments  of  his  father.  In 
following  these  experiments,  Mr.  Morrison  had  in  view  the 
construction  of  a  furnace  adapted  for  the  use  of  cast  iron  pots, 
the  nse  of  pots  of  a  sine  capable  of  melting  from  400  to  500  lbs. 
troy,  at  one  charge— the  adaption  of  such  machinery  as  would 
supersede  the  clumsy  and  wasteful  process  of  lading  the  silver 
from  the  pots  when  melted— and  lastly,  the  introduction  of  the 
use  of  moulds  made  of  cast-iron,  in  place  of  those  then  used  lu 
8K 
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the  mint,  and  which  were  made  of  sand.  In  all  these  objects 
Mr.  Morrison,  highly  to  his  credit,  perfectly  succeeded ;  and 
the  silver  melting  department  of  the  new  mint  was  constructed 
according  to  the  furnace  first  used  in  the  experiments  which  led 
to  such  a  satisfactory  result.  The  whole  has  been  in  use  sinoe 
1811,  and  the  department  is  capable  of  melting,  with  ease, 
10,000  lbs.  troy  of  silver  daily,  as  was  done  for  several  months 
during  the  late  recoinage  (1817).  Before  wo  give  a  description 
of  the  apparatus  for  flatting,  rolling,  or  laminating  the  silver, 
we  shall  proceed  to  describe  the  machinery  and  furnaces  of  the 
silver  melting  department. 

The  engraving  illustrative  of  this  article  exhibits  a  perspec- 
tive view  of  the  machine  for  casting  ingots  of  silver. 

In  the  plate,  fig'  1,  A  A  are  the  furnaces  in  which  the  metal 
is  melted.  These  are  the  air  furnaces,  built  of  fire  brick,  in 
the  usual  manner  of  melting  furnaces  ;  but  to  render  them  more 
durable,  the  brick  work  is  cased  in  cast-iron  plates,  which  are 
put  together  with  screws.  B  B  are  the  covers  to  the  furnace ; 
they  are  held  down  to  the  top  plate  of  the  furnaces  by  a  single 
screw  pin  for  each  ;  and  on  the  opposite  side  of  the  cover,  a 
handle  a  is  fixed.  By  pushing  this  handle,  the  cover  is  moved 
sideways  upon  its  centre  pin,  so  as  to  remove  it  from  the  fur- 
nace mouth.  A  roller  is  fitted  to  the  cover,  to  run  upon  the  top 
plate  and  render  the  motion  easy. 

The  interior  figure  of  each  furnace  is  circular,  30 inches  deep, 
and  21  in  diameter ;  the  bottom  is  a  grate  of  cast  iron  bars 
(each  bar  being  moveable)  to  admit  the  air.  Upon  the  grate 
is  placed  a  pedestal  or  stand  of  cast-iron,  of  a  concave  shape, 
covered  an  inch  thick  with  coke  or  charcoal  dust,  and  upon 
which  the  pot  is  placed  in  which  the  silver  is  melted.  The  pe- 
destal is  nearly  two  inches  thick,  and  is  fully  two  inches  broad- 
er in  diameter  than  the  pot,  the  object  of  which  is  to  protect 
the  hip  of  the  pot  from  the  very  high  heat  which  the  current  of 
air,  ascending  through  the  grate,  when  the  furnace  is  at  work, 
creates,  and  which  would  otherwise  melt  the  pot.  This  precau- 
tion is  essentially  necessary,  from  the  pedestal  raising  the  pot 
so  considerably  above  the  grate,  and  from  its  being  entirely 
surrounded  by  the  fire  in  the  furnace.  If  the  furnace,  however, 
is  properly  managed,  there  is  no  risk  of  melting  the  pot.  On 
the  top  or  mouth  of  the  pot  is  placed  a  muffle,  which  is  a  ring 
of  cast  iron  six  inches  deep,  made  to  fit  neatly  into  the  mouth 
of  the  pot;  the  use  of  this  muffle  is  similar  to  that  used  in  melt- 
ing, gold  to  give  a  greater  depth  of  fuel  in  the  furnace  than  the 
mere  length  of  the  pot,  and  which  gives  a  greater  degree  of  per- 
fection to  the  process.  The  muffle  is  also  extremely  conveni- 
ent, by  giving  a  depth  to  the  pot,  if  we  may  so  speak,  which 
enables  ingots  of  silver  to  be  charged,  which  arc  longer  than 
the  depth  of  the  interior  of  the  pot.  The  top  of  the  ring  or 
muffle  is  covered  with  a  plate  of  cast  iron,  to  prevent  the  fuel 
from  falling  into  the  pot,  and  secure  the  metal  from  the  action 
of  the  atmospheric  air  when  in  fusion.  Each  furnace  has  a  flue 
nine  inches  wide  and  six  inches  deep.  The  flue  is  four  inches 
from  the  top  of  the  furnace,  and  proceeds*  in  a  horizontal 
direction,  and  extends  to  the  flue  C.  which  is  nine  inches 
square,  and  is  carried  up  in  a  sloping  direction  to  the  stack  or 
chimney,  which  is  45  feet  high  from  the  grate  of  the  furnace. 

'When  the  furnace  doors,  B  B,  are  closed,  the  current  of  air 
which  enters  at  the  grate  ascends  through  the  body  of  the  fur- 
nace, and  causes  the  fuel,  which  is  coke,  and  which  surrounds 
the  melting  pot,  to  burn  very  intensely.  The  degree  of  heat 
wanted,  however,  is  very  nicely  regulated  by  a  damper,  which 
is  fixed  in  the  flue  of  each  furnace,  and  exactly  fitting  the 
square  of  the  flue,  so  that  any  portion  of  draught  can  be  given 
to  the  furnace  that  may  be  wanted.  The  damper  is  a  plate  of 
wrought  iron,  fixed  in  a  frame,  and  is  easily  moved  in  and  out, 
so  as* to  increase  or  diminish  the  size  of  the  flue.  It  is  fixed  in 
the  brick-work  of  the  sloping  flue  C,  about  18  inches  above 
the  top  of  the  furnace.  The  furnace  doors  B  have  small  holes 
in  them  to  look  into  the  furnace:  these  are  closed  by  stoppers 
or  plugs  of  cast  iron.  When  the  furnace  is  put  to  work,  it  is 
lighted  by  some  ignited  charcoal  being  put  upon  the  grate  and 
around  the  pot  (for  the  pot  is  always  in  its  place  before  the  fire 
is  lighted) ;  upon  the  charcoal  about  three  inches  deep  of  coke 
is  put ;  the  door  B  is  shut,  and  the  damper  is  pulled  out  about 
two  inches.  When  the  coke  is  ignited,  a  similar  auantity  is 
put  on,  and  so  continued  until  the  furnace  is  filled  with  ignited 


coke.  The  object  of  this  precaution  is  to  prevent  the  cracking 
of  the  cast  iron  pot  by  being  too  suddenly  heated ;  and  it  is 
generally  about  two  hours  before  the  pot  can  be  brought  to  a 
charging  heat,  to  do  it  with  perfeet  safety.  Before  the  silver 
is  charged,  the  pot  is  heated  a  bright  red  ;  it  is  then  examined 
to  see  if  it  has  cracked  in  bringing  up,  as  it  is  technically  called. 
This  is  done  by  placing  a  cold  iron  tool  of  considerable  thick- 
ness in  the  centre  of  the  pot,  which  immediately  renders  any 
crack  visible  to  the  eye.  When  satisfied  that  the  pot  is  sound, 
the  silver  is  charged  into  the  pot.  With  the  silver  is  put  into 
the  pot  a  small  quantity  of  coarsely  grained  charcoal  powder, 
which  coats  the  inner  surface  of  the  pot,  and  prevents  the  sil- 
ver from  adhering  to  it.  Wheu  the  silver  is  brought  to  the 
fusing  point,  the  quantity  of  charcoal  is  increased,  until  it  is 
nearly  half  an  inch  deep  on  the  surface  of  the  silver,  and  which 
keeps  the  silver  as  much  as  possible  from  the  action  of  the  com- 
mon air,  and  prevents  that  destruction  of  the  alloy  which  would 
otherwise  cause  a  considerable  refinement  in  the  metal.  When 
the  silver  is  completely  and  properly  melted,  it  is  well  stirred 
with  an  iron  stirrer,  so  as  to  make  the  whole  mass  of  one  uni- 
form standard  quality.  The  pot  is  then  taken  out  of  the  fur- 
nace by  the  crane,  and  cooveyed  to  the  pouring  machine,  by 
which  its  contents  are  poured  into  the  ingot  moulds. 

Fig.  2,  is  the  crane,  it  is  supported  by  a  strong  column  of 
cast-iron,  X,  which  is  firmly  fixed  in  masonry  beneath  the  floor. 
The  gibbet  of  the  crane  marked  W  Y,  is  cast  in  one  piece ;  it 
has  a  collar  at  e,  which  fits  upon  a  pivot  formed  at  the  upper 
end  of  the  column  X.  At  the  lower  part  of  the  gib  is  a  collar 
which  embraces  the  column  near  its  base.  On  these  two  sup- 
ports the  gib  turns  freely  round,  so  that  its  extremity  W  may 
be  placed  over  either  of  the  furnaces  B  B.  The  wheel  work  of 
the  crane  is  supported  in  two  frames  z  zf  which  are  fixed  to  the 
gib  by  three  bolts  ;  it  consists  of  a  cog  wheel  e  opon  the  end  of 
the  barrel,  on  which  the  chain  winds  ;  and  a  pinion  6,  which 
gives  motion  to  the  cog  wheel.  The  axis  of  the  pinion  has  a 
winch  or  handle,  a,  at  each  end,  to  turn  it  round.  The  chain  rf, 
from  the  barrel,  is  carried  up  over  the  pulley  at  c,  which  is  fit- 
ted in  a  part  of  the  gib  immediately  over  the  pivot  at  the  top  of 
the  column  X.  The  chain  then  passes  over  the  pulley  W,  at 
the  end  of  the  gib,  and  has  the  tongs  VT  suspended  to  it 
These  are  adapted  to  take  up  the  pot  between  the  hooks  or 
claws  T,  at  the  lower  ends.  The  two  limbs  are  united  by  a 
joint  like  shears,  and  the  upper  ends  V  are  connected  with  a 
great  chain  by  a  few  links.  The  pot  has  a  projecting  rim 
round  the  edge,  and  the  tongs  take  this  rim  to  lift  the  pot  oat 
of  the  furnace.  The  pot  being  wound  round  to  the  required 
height  by  turning  the  handle  a,  the  gib  of  the  crane  is  swung 
round,  to  bring  the  pot  over  the  pouring  machine,  and  it  is 
lowered  down  into  it,  for  the  convenience  of  swinging  the  crane 
round  a  worm  which  is  fixed  upon  the  column  X  at  O,  and  a 
worm  or  endless  screw  is  mounted  in  the  frame  x,  to  work  in 
the  teeth  of  the  wheel.  The  screw,  being  turned  by  a  winch  on 
the  end  of  its  spindle,  will  cause  the  gib  to  move  round  on  the 
column. 

Fig.  3  of  the  engraving  represents  that  part  of  the  pouring 
machine  in  which  the  pot  is  placed ;  m  is  an  axis,  which  u 
mounted  in  the  frame  of  fig.  1 ,  by  the  pivots  at  its  ends-  To 
this  axis  is  fixed  a  cradle,  which  receives  the  pot  The  cradle 
is  joined  together  so  as  to  open  and  shut,  and  the  screw  si 
draws  the  parts  together  until  they  fit  To  the  pot  it  there  ii 
fixed  an  arched  rack  L,  forming  a  continuation  of  the 
principal  bars  of  the  cradle.  When  the  cradle  is  in  its  place, 
as  in  fig.  1,  the  rack  L  is  engaged  by  a  pinion  K,  and  can 
thereby  be  elevated  to  pour  out  the  metal  at  a  lip  or  spoat, 
which  is  made  at  the  edge  of  the  pot  for  the  purpose.  The  axis 
of  the  pinion  K  is  turned  by  means  of  the  winch  D,  with  a  trail 
of  wheels,  D,  £ ;  F,  G  ;  I,  H ;  and  K.  The  man  who  turns  this 
winch  stands  before  the  pot,  so  as  to  see  what  he  is  doing. 
The  frame  of  the  pouring  machine  is  sufficiently  evident  from 
the  figure.  It  is  so  made  as  to  leave  an  open  space  beneath 
for  the  carriage,  fig.  6,  containing  the  ingot  moulds. 

Fig.  4,  is  a  separate  view  of  a  pair  of  ingot  moulds,  the 
two  parts,  R  and  S,  put  together  and  form  a  complete 
mould,  as  shewn  in  G^.  5.  The  upper  edge  of  the  mouth  is 
a  little  enlarged,  to  facilitate  the  pouring  of  the  metal.  The 
moulds  are  made  of  cast-iron.     The  part  R  has  the  bottom 
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tide  formed  on  it,  and  the  other  half,  8,  has  one 
ned  on  it.  Before  the  monldi  are  used,  they  are 
i  an  iron  closet,  which  has  floes  surrounding  it,  and 

then  robbed  on  the  inside  with  linseed  oil. 
Is;.  1,  is  the  carriage  into  which  a  row  of  these  moulds 
I,  as  shewn  at  4,  and  they  are  screwed  np  close  by  two 
9  *»,  so  as  to  hold  thorn  tight;  the  moulds  rest  upon  a 
lich  is  suspended  by  screws  e/,  at  each  end,  and  can 
means  be  raised  or  lowered  to  suit  different  heights 
Is.  The  carriage  is  supported  on  four  wheels  Q  Q, 
is  upon  a  railway.  P  P  is  a  rack  fixed  to  the  bot- 
te  of  the  carriage  ;  in  this  rack,  a  cog-wheel  N  acts  ; 
wheel  is  turned  by  a  pinion,  which  has  a  handle  or 
,  fixed  upon  it ;  by  turning  tbo  handle,  the  carriage  is 
dong  the  railway :  and  any  one  of  the  moulds,  fig*  4 
1  be  brought  under  the  spout  of  the  pot,  fig.  3  ;  then 
is;  the  handle  D,  fig.  1,  the  pot  can  be  inclined  so  as  to 
;  metal  into  the  mould  until  it  is  full. 
(  silver  melting-house  thero  are  eight  melting  furnaces, 
ins,  and  two  pouring  machines.  Each  crane  stands  in 
re  of  four  furnaces,  freely  commanding  the  centre  of 
d  conveys  the  pots  to  the  pouring  machine.  The  eight 
1  are  worked  threo  times  daily,  and  each  pot  contains, 
1  average,  420 lbs.  troy,  making  the  total  melting 
>s.  There  are  four  men  to  caoh  four  furnaces ;  each 
«r  their  own  pots,  and  the  whole  meltings  are  finished, 

time  of  first  charging  in  the  morning,  in  little  more 

hours.  The  whole  of  the  silver  meltings  are  conducted 
ie  superintendence  of  the  surveyor  of  the  meltings ;  and 
s  no  silver  to  be  delivered  to  the  company  of  money- 
ie  melter,  unless  he  has  a  written  order  from  the  king's 
aster,  authorizing  such  delivery, 
nettings  are  performed  by  contract  with  the  master  of 
,  and  his  first  elerk,  as  melter.  He  is  responsible  to 
ier  for  all  the  bullion  he  receives,  and  delivers  weight 
Jit,  which  renders  his  situation  one  of  considerable 

great  responsibility.  He  also  finds  security  for  the 
brmance  of  the  duties  of  his  office.  The  bars  of  silver, 
>proved  standard,  are  delivered  over  to  the  moneyers, 
form  the  various  processes  of  the  coinage  under  cou- 
th the  master  of  the  mint,  always  delivering  weight  for 

They  also  give  security  for  the  due  performance  of 
es  ol  their  office. 

mting  Rollers  employed  at  the  Royal  Altai.— The  first 
to  which  the  silver  bars  issued  from  the  silver  melting 
eat  of  the  royal  mint,  is  subjected,  is  that  of  flatting, 
n  laminating  in  the  rolling  mill.  The  bars,  before  they 
through  the  rollers,  arc  heated  to  redness,  which  makes 
ich  easier  rolled.  They  are  heated  in  a  reverberatory 
When  the  gold  bars  are  subjected  to  the  same  pro- 
f  are  rolled  cold,  and  a  bar  of  an  inch  thick  can  be 

to  the  thickness  of  a  half-sovereign,  without  ever  being 
i,  and  could  be  reduced  much  thinner  if  necessary, 
shew  the  least  symptom  of  cracking, 
rawing  (sec  the  plate,  fig.  6,)  is  an  elevation  of  one 
oilers,  and  the  wheel-work  for  giving  motion  to  them, 
upper  and  B  the  lower  roller ;  C  C  are  the  standards 
as t- iron  frame  which  supports  them.  Each  of  these 
Is  has  an  opening  in  it  to  receive  the  bearing  biasses 
livots  of  the  rollers.    The  upper  roller  is  suspended  in 

which  arc  regulated  by  the  large  screws  F,  F,  which 

f  placing  the  rollers   at  a  greater  or  less  distance 

This  is  shewn  by  the  separate  figure  of  one  of  the 

A  A  are  the  brasses,  and  A  the  hole  to  receive  the  pivot 
oiler.  On  the  upper  part  of  the  screw  a  collar/ is 
ind  from  this  two  bolts  gg  descend,  and  are  fastened 
rasses  A  A,  with  nuts  beneath.  By  these  the  roller  is 
ed,  hot  by  turning  the  screw  round,  the  brasses  rise  or 
i  brasses  A  A  arc  fitted  very  accurately  into  the  grooves 
ngs  into  the  standard  C  C.  For  the  convenience  of 
both  screws  round  together,  each  has  a  cog-wheel  F 
the  upper  end  of  it.  These  arc  turned  by  two  worms  H  H, 
ed  on  a  common  axis,  which  has  a  handle  (J  in  front :  by 
this  handle  the  upper  roller  is  cither  raised  or  lower- 
1  required,  but  will  always  lie  parallel  to  the  lower  one. 
•  standards  CC  are  firmly  bolted  down  to  the  ground. 


sills  D  D,  whieh  are  of  cast-iron,  and  are  bedded  in  the  masonry 
EB.  The  standards  are  farther  united  by  bolts  «.  At  the 
upper  part  is  a  cross  bar,  fixed  between  the  standards,  to 
support  a  small  table  or  platform,  on  which  the  metal  is  placed 
when  it  is  to  be  presented  to  the  rollers.  The  rollers  are  put 
in  motion  by  a  steam-engine.  The  crank  of  the  engine  has  a 
cog-wheel  upon  it,  which  turns  a  pinion.  Upon  the  axis  of  this 
is  a  very  heavy  fly-wheel,  which  turns  with  great  velocity. 
On  the  end  of  the  same  axis  is  a  pinion  which  turns  a  large 
wheel  M,  and  this  gives  motion  to  a  large  shaft  N  N,  which 
extends  beneath  the  rollers,  and  is  continued  a  sufficient  dis- 
tance in  the  same  direction,  to  turn  two  pairs  of  rollers,  one  of 
which  only  is  represented  in  the  drawing.  At  L  a  wheel  is 
fixed  on  this  shaft,  to  turn  the  upper  roller  A,  by  means  of  a 
wheel  k,  which  is  supported  in  the  standards  A  A,  and  its  axis 
is  connected  with  a  short  shaft  r  I  r,  with  the  square  on  the  end 
of  the  roller  A ;  r  r  are  the  sockets  by  which  the  shafts  are 
joined,  and  they  admit  of  a  little  yielding  when  the  roller  is 
raised.  The  wheel  O  is  fixed  on  the  shaft  N,  to  turn  the  lower 
roller  B,  by  means  of  the  wheel  P ;  but  the  wheels  P  and  O 
do  not  touch,  being  of  smaller  diameters,  and  an  intermediate 
wheel  is  also  applied  on  one  side,  so  that  its  teeth  engage  with 
both  the  wheels  O  and  P ;  by  this  means,  the  two  rollers  A  and 
B  are  made  to  turn  round  in  opposite  directions,  and  then 
their  adjacent  surfaces  will  move  together.  The  wheel  P  is 
supported  in  standards  ftp,  and  its  axis  R  connected  by  a  shaft 
Q,  with  the  lower  roller  B.  There  is  also  a  gauge  to  ascertain 
the  thickness  of  the  plates  which  are  reduced  by  the  operation 
of  the  rollers;  it  consists  of  two  steel  rulers  fixed  fast  together 
at  one  end,  and  the  other  end  is  a  certain  distance  asunder, 
forming  an  opening  between  them,  which  gradually  diminishes 
to  nothing :  the  sides  of  the  rulers  arc  divided.  In  using  this 
gauge  to  determine  the  thickness  of  a  piece  of  plate,  the  edge 
of  the  plate  is  applied  to  the  opening  between  the  rollers,  and 
the  divisions  of  the  rollers  shew  the  distance  it  will  go  into  the 
opening  before  it  fits  tight ;  and  the  thickness  is  ascertained 
by  the  number  of  the  divisions. 

We  now  proceed  to  describe  the  machine  by  which  the 
plates  of  metal  from  the  rolling  mill  are  cut  into  slips  of  a  con- 
venient width,  for  cutting  out  the  circular  pieces  or  blanks 
whioh  are  to  form  the  coin.  This  width  is  generally  that  of 
two  crowns,  two  half-crowns,  and  shillings. 

Figs.  8  and  9,  in  the  plate,  arc  representations  of  the 
cutting  machine.  L  L  is  a  strong  iron  frame,  which  is  screwed 
down  to  the  ground-sills  of  the  mill,  so  that  the  cog-wheel  I) 
will  be  immediately  over  the  shaft  which  turns  the  rolling-mill, 
and  ean  be  turned  by  a  cog-wheel  upon  that  shaft.  The  cog- 
wheel D  is  fixed  upon  an  horizontal  axis  B  B,  which  is  sup- 
ported in  the  framo  LL.  A  A  is  a  similar  axis  placed  at  the 
top  of  the  frame,  and  turned  round  by  a  cog-wheel  C,  which 
engages  with  the  w  heel  D.  On  the  extreme  end  of  each  axis 
A  and  B,  a  wheel  or  circular  cutter  E  and  F,  is  fixed.  The 
edges  of  these  cotters  lie  in  close  contact  laterally,  and  over- 
lap each  other  a  little.  The  edges  of  the  cutters  are  made  of 
steel  hardened,  and  they  are  turned  very  truly  circular,  and 
the  edges  which  overlap  are  made  very  true  and  square. 
Whilst  they  are  turning  round,  if  the  edge  of  any  piece  of  metal 
be  presented  to  them,  it  will  be  cut  or  divided  just  in  the  same 
manner  as  by  a  pair  of  shears.  H  is  a  narrow  shelf,  upon  which 
the  plate  is  supported  when  it  is  pushed  forwards  to  be  cut, 
and  G  is  a  guide  fixed  upon  the  shelf;  the  edge  of  the  plate  of 
metal  is  applied  against  this  guide,  whilst  it  is  moved  forward 
to  the  cutters.  The  guide  is  moveable,  and  the  distance  which 
it  stands  back  from  the  cutting  edges,  or  line  of  contact  of  the 
two  cutters  E  F,  determines  the  breadth  of  the  slip  of  metal 
which  will  be  cut  off.    Fig.  0  is  another  view  of  fig.  8. 

To  give  these  slips  of  metal  the  exact  thickness  which  is 
requisite  before  they  are  cut  up  into  blocks,  they  are  sub- 
jected to  a  more  delicate  rolling ;  or  they  are  drawn  between 
dies  by  a  machine,  invented  by  Mr.  Barton,  tbo  present  comp- 
troller of  the  mint. 

Figure  It)  represents  the  finishing  rollers,  viewed  at  the 
end  of  the  frame,  in  order  to  shew  the  manner  of  adjusting 
them ;  for  it  is  only  in  those  parts  that  they  differ  from  the 
great  rollers ;  a  is  one  of  the  pivots  or  centres  of  the  upper 
roller ;  and  is  accurately  fitted  in  a  collar  of  brasses,  which  collar 
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is  held  down  in  a  cell  at  the  top  of  the  standard  by  a  cap  d, 
with  two  bolts  and  nuts.  These  are  not  intended  for  the 
adjustment  of  the  rollers,  as  in  the  former  instance,  bat  the 
lower  roller  is  moved  for  this  purpose.  The  pivot  b  of  the 
lower  roller  is  received  in  a  brass  bearing,  which  is  moveable 
in  the  opening  in  the  standard  frame.  The  brass  rests  upon  a 
wedge  c,  which  is  fitted  in  a  cross  mortise  through  the  standard. 
By  forcing  the  brass  farther  in  the  wedge  of  (he  lower  roller,  it 
will  be  moved  nearer  to  the  upper  roller.  The  standard  at  the 
other  end  of  the  rollers  is  made  in  the  same  manner,  and  the 
wedges  of  both  must  be  moved  at  the  same  time.  To  give 
them  motion,  a  screw  /  is  fitted  into  each  wedge,  and  upon 
these  screws  are  worm  wheels  g,  which  are  both  moved  by 
worms  cut  upon  an  horizontal  axis,  that  extends  across  from 
one  end  of  the  frame  to  the  other,  and  has  a  handle  at  the  end 
to  turn  it  round  by,  and  move  the  screws  and  wedges  both  in 
equal  quantity ;  /  is  the  table  on  which  the  metal  is  laid  to 
present  it  to  the  rollers. 

The  following  engravings  arc  descriptive  of  a  new  machine, 
invented  by  Mr.  Barton,  and  employed  at  the  royal  mint  for 
drawiog  the  slips  of  metal  between  dies,  by  which  a  greater 
degree  of  accuracy  and  uniformity  is  obtained  in  the  thickness 
of  the  metal.    The  operation  is  similar  to  wire-drawing. 

The  1  ltb,  12th,  and  13th  figures,  represent  a  small  machine 
for  thinning  the"  ends  of  the  slips  of  metal,  so  that  they  will 
enter  into  the  dies  through  which  the  whole  of  the  slip  is 
to  be  drawn.  It  is  a  small  pair  of  rollers,  which  are  shewn  on 
a  large  scale  in  fig.  11.  A  is  the  upper  roller,  and  B  the  lower ; 
this  has  three  flat  sides,  as  represented ;  C  is  the  slip  of  metal 
put  between  the  rollers  ;  D  is  a  stop,  adjustable  in  the  line  of 
the  motion  of  the  slip  of  metal  C.  The  twelfth  figure  is  an 
end  view,  and  the  13th  a  side  view,  of  the  frame  or  machine 
in  which  the  rollers  are  mounted.  A,  B  are  the  rollers,  which 
are  made  to  turn  together  by  pinions  a,  b.  F  is  a  large  cog- 
wheel, which  is  fixed  on  the  end  of  the  axis  of  the  lower  roller. 
This  cog-wheel  is  turned  by  a  pinion  G,  which  is  fixed  on  an 
axis  extending  across  the  machine,  and  having  a  fly-wheel 
fixed  on  one  end,  and  at  the  other  a  drum  H,  to  receive  an 
endless  strap,  by  which  the  machine  is  put  in  motion  ;  a  crank 
is  formed  on  the  middle  of  this  axis,  and  a  rod  rf,  is  joined  to 
the  crank,  to  connect  it  with  the  moving  blade  K  of  a  pair  of 
shears,  of  which  the  other  blade  L  is  fixed  to  the  frame.  The 
distance  of  the  rollers  is  regulated  by  a  screw  e  e,  at  the  top  of 
each  standard.  These  screws  have  pinions  at  the  top  of  them, 
and  are  turned  round  by  a  pinion,  which  is  placed  between 
them,  and  engages  the  teeth  of  both  pinions,  so  as  to  give 
motion  to  the  two  screws  at  the  same  time,  when  the  middle 
wheel  is  turned  round  by  a  cross  handle,  which  is  fixed  to  the 
top  of  it.  If  the  slips  of  metal  which  are  to  be  put  into  this 
machine  are  not  exactly  square  at  the  ends,  they  are  cut  off 
smooth  and  square  by  the  shears,  which  keep  constantly  mov- 
ing ;  the  end  of  the  slip  is  then  presented  between  the  rollers, 
not  on  that  side  which  would  draw  them  in  between  the  rollers, 
as  in  common  rolling,  but  on  the  opposite  side ;  when  one  of 
the  flat  sides  of  the  lower  roller  comes  opposite  the  upper 
roller,  then  the  piece  of  metal  can  be  pnshed  forwards  between 
the  two,  until  the  end  stops  against  the  stop  D,  as  in  fig.  11; 
then  as  the  rollers  turn  round,  and  the  flat  side  of  the  lower 
roller  passes  by,  the  cylindrical  parts  of  the  roller  will  take 
the  metal  between,  and  roll  it  thinner  at  the  end  which  is 
between  the  stops  and  the  point  of  contact  of  the  rollers. 

Figs.  14  and  15.  Fig.  14  is  a  section,  to  shew  how  the  slip  of 
metal  C  is  drawn  between  the  dies  by  the  tongs,  of  which  fig.  15 
is  a  sort  of  ground  plan.  The  dies  are  two  steel  cylinders  made 
very  hard,  and  extremely  true ;  fitted  into  two  sliders  D,  D,  and 
held  fast  by  clamp  pieces  screwed  against  them.  The  cylinders 
are  accurately  fitted  into  their  beds  in  the  slides,  so  that  the 
steel  shall  be  firmly  supported,  and  prevented  from  bending  or 
turning  round,  and  to  present  but  a  small  portion  of  their  cir- 
cumference against  the  slip  of  metal.  The  sliders  D,  D  are 
fitted  into  a  box,  figs.  14  and  1G ;  they  fit  flat  on  the  bottom  of 
the  box,  and  two  clamps  F,  F  are  screwed  against  the  sliders, 
to  confine  them  to  the  box.  The  lower  slider  is  supported  by 
two  screws,  f%fs  and  the  upper  side  is  forced  down  by  a  large 
screw  G ;  this  has  a  cog-wheel  fixed  on  the  top  of  it,  with  a 
pinion  and  lever  to  turn  the  strews  round  very  slowly,  and 


regulate  the  distance  between  the  dies.  II  is  a  clamping  nat, 
fitted  upon  the  screw,  to  take  off  all  possibility  of  shake ;  the 
sliders  also  are  bound  fast  sideways  by  screws  tapped  through 
the  sides  of  the  box,  the  points  of  which  press  upon  steel 
plates  between  them  and  the  sliders.  In  order  to  render  the 
contact  between  the  points  of  the  screws  supporting  the  under 
side,  and  the  point  of  the  adjusting  screw,  forcing  the  upper 
slider,  still  more  complete,  two  extendiug  screws  are  intro- 
duced at  the  ends  of  the  steel  dies  between  the  sliders,  by 
which  a  sufficient  degree  of  contact  to  overcome  the  spring  of 
the  materials  may  be  excited,  before  the  dies  come  into  action 
on  the  slip  of  the  metal,  fig.  15. 

Rolling  Machine.  The  box  of  dies,  fig.  17,  is  fixed  at  one  end 
of  a  long  frame.  This  frame  supports  two  axes  A  A,  one  at 
each  end.  Upon  these  axes  wheels  are  fixed,  to  receive  end- 
less chains  B  B,  which  move  along  a  sort  of  trough  or  railway, 
formed  on  the  top  of  the  frame.  The  chains  are  kept  in  motion  bj 
a  cog-wheel  C,  which  is  fixed  upon  the  axis  most  remote  from 
the  box  of  dies.  This  cog-wheel  is  turned  by  a  pinion  D,  od 
the  axis  of  which  is  a  wheel  £ ;  and  this  wheel  is  turned  by  a 
pinion  F  on  the  axis  of  the  drum  G,  which  is  moved  by  as 
endless  band,  proceeding  from  some  of  the  wheels  in  the  mill, 
and  which  is  thrown  in  and  out  of  geer  at  pleasure  by  a  tighten- 
ing roller.  The  slip  of  metal  is  drawn  through  the  dies  by  the 
chain,  with  a  pair  of  tongs. 

Figs.  14  and  15— a  b  are  the  two  jaws  of  the  tongs,  which  are 
united  with  each  other  by  the  joint  pin  <\  This  has  fitted  oa 
each,  a  small  roller  or  wheel,  which  runs  upon  the  railway  or  top 
of  the  frame ;  d  rf,  fig.  15,  are  a  similar  pair  of  wheels,  the  axle  of 
which  is  connected  with  two  links  e  e ;  this  axle  passes  between 
the  tails  of  the  tongs,  but  is  not  fixed  to  them.  The  ends  of 
the  links  have  a  double  hook  formed  on  them,  as  shewn  si 
fig.  15.  The  tongs  run  upon  their  wheels  immediately  over  the 
endless  chain,  so  that  when  the  end  of  the  links  ee  is  pressed 
down,  one  of  the  books  catches  on  a  cross  pin  of  the  chain,  as 
in  fig.  15;  the  axle  of  the  wheel  dd  acting  between  the  inclined 
parts  of  the  tails  of  the  tongs,  tends  to  throw  them  asunder, 
and,  at  the  same  time,  the  jaws  of  the  tongs  bite  with  rery  great 
force;  the  links  ee  draw  the  tongs  along  with  the  chain  BR 
The  links  are  carried  a  long  way  beyond  the  axle  of  the  wheels, 
and  have  a  sufficient  weight  h  fastened  to  them,  which  will 
lift  up  the  hooked  end  /,  and  disengage  it  from  the  chain, 
except  when  there  is  a  considerable  strain  on  the  tongs. 

To  use  this  machine,  a  boy  takes  hold  of  the  tongs  by  the 
handle  r,  when  they  are  disengaged  from  the  chain,  and  pushes 
the  tongs  forward  to  the  box  of  dies.  The  tongs  run  freely 
upon  their  wheels,  and  the  jaws  open  when  moved  in  that 
direction,  because  two  small  pins  it,  are  fixed  between  the 
links,  and  acting  on  the  outsides  of  the  tails  of  the  tongs,  dose 
them  together,  and  this  at  the  same  time  opens  the  jaws.  The 
tongs  arc  pushed  up  close  to  the  box  of  dies,  and  the  jaws 
enter  into  a  recess  N,  fig.  14,  which  is  formed  for  that  purpose. 
Another  boy  takes  a  slip  of  metal,  which  is  previously  made 
thin  by  the  rollers,  fig.  11,  and  introduces  it  between  the  dies, 
and  also  between  the  jaws  of  the  tongs,  which  are  open.  The 
boy  who  holds  the  tongs  now  takes  the  handle  *,  which  is  fixed 
on  the  back  of  the  tongs,  and  holds  it  fast,  whilst  with  the  other 
hand  he  draws  the  handle  r,  at  the  end  of  the  links,  away  from 
the  tongs.  This  has  the  effect  of  closing  the  jaws  of  the  tongs 
upon  the  slip  of  metal  between  them ;  at  the  same  time  the  boy 
depresses  the  handle  r,  and  the  hook  at  the  end  of  the  links  ft 
will  be  caught  by  the  first  cross-pin  of  the  chain  which  comes 
beneath  them.  This  puts  the  tongs  in  motion ;  but  the  first 
action  is  to  close  the  jaws,  and  bite  the  piece  of  metal  with 
great  force,  in  consequence  of  the  axletree  of  the  wheels  being 
placed  between  the  inclined  planes  of  the  tongs.  When  the 
tongs  have  closed  on  the  metal  with  all  their  force,  they  move 
with  the  chain,  and  draw  the  slips  of  metal  through  the  dies, 
which,  operating  upon  the  thicker  part  of  the  slip  with  greater 
effect  than  upon  the  thin,  reduces  the  whole  to  an  equable 
thickness.  When  the  whole  is  drawn  through,  the  strain  upon 
the  tongs  is  gradually  released  ;  and  the  weight  lifting  up  the 
hook  at  the  other  end  of  the  links,  they  are  ready  to  be 
advanced  again  to  the  die,  to  draw  another  bar.  The  frame, 
of  which  we  have  given  a  drawing,  contains  two  pair  of  dies, 
and  the  same  wheel  serves  for  both.    At  the  mint  there  are  two 
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machines  of  this  description ;  they  are  placed  fide  by  fide, 
with  a  sufficient  spaoe  for  the  boys  to  work  between  them. 
These  machines  were  made  by  Mr.  Maudsley,  under  the  direc- 
tion of  the  inventor.  The  slips  of  metal  produced  from  this 
machine  are  considerably  more  uniform  in  thickness  than  when 
finished  at  the  adjusting  rollers ;  consequently,  the  individual 
pieces  are  made  more  nearly  to  the  standard  weight,  which 
was  the  object  in  f  iew  by  this  invention.  This  has  become  a 
point  of  great  importance  in  the  practice  of  the  mint,  from  the 
remedy  on  gold  in  weight  being  reduced  from  40  to  12  troy 
grains.  When  the  pieces  cut  from  slips  of  metal,  prepared 
from  the  drawing  machine,  are  pounded  and  weighed,  wluch  is 
telling  the  number  of  pieces  in  a  pound  troy,  sovereigns  or 
half  sovereigns,  the  variations  from  standard  either  way  seldom 
exceed  three  grains  troy.  It  is  reckoned  good  work  from  the 
adjusting  rollers  when  the  variations  are  under  six  troy  grains. 
Adjusting.  The  blanks,  after  being  cut  out  by  Bolton's 
cot  ting-out  press,  are  carried  to  the  sizing  room,  where  each 
individual  piece  is  adjusted  to  its  standard  weight  The  light 
pieces  are  selected  for  remeltiag,  and  the  heavy  ones,  if  not 
considerably  beyond  weight,  arc  reduced  to  their  standard 
weight  by  rasping  their  surfaces  with  a  coarse  rasp  or  file. 
The  superior  accuracy  of  Mr.  Barton's  beautiful  machine 
(described  above)  has  considerably  abridged  the  labour  of  this 
inelegant  and  onmechanical  process.  The  pieces  thus  adjusted 
are  in  a  state  of  great  hardness,  from  compression  by  the 
rolling  and  drawing  processes,  and  by  which,  in  fact,  their 
latent  heat  bss  been  squeezed  out.  They  attain  their  softness 
again  by  being  heated  to  a  cherry  red  heat  in  a  reverbatory 
furnace ;  after  which  they  are  boiled  in  a  very  weak  sulphuric 
add,  which  makes  them  very  clean,  and  of  a  very  white  colour. 
When  dried,  either  in  warm  sawdust,  or  over  a  very  slow  fire, 
they  are  in  a  state  for  the  two  next  processes,  which  are  the 
milling,  and  the  coining  or  stamping. 

Milling.  Plate  II-  The  operation  of  milling  is  to  be  performed 
round  the  edge,  to  prevent  their  being  clipped  or  filed,  which 
was  a  fraud  commonly  practised  upon  the  ancient  money  made 
before  the  introduction  of  milling  or  lettering  round  the  edge. 
The  construction  of  the  milling  machine  will  be  easily  under- 
stood, from  the  inspection  of  figs.  1  and  2,  being  an  elevation 
and  plan  of  the  same.    The  parts  which  operate  upon  the  piece 
of  money,  consist  of  two  steel  bars  or  rulers  D  D,  the  adjacent 
edges  of  which  are  cut  or  fluted ;  the  lower  bar,  seen  in  plan 
fig.  2,  is  immoveable,  being  fastened  down  by  two  clamps  to  a 
cast-iron  plate  D,  forming  the  base  of  the  whole  machine ;  the 
apper  bar  is  prevented  from  rising  by  the  two  vertical  pieces, 
bat  has  the  liberty  of  moving  backwards  and  forwards  in  the 
direction  of  its  length,  and  is  guided  in  such  motion  by  laying 
half  its  thickness  in  a  groove  formed  in  the  plate  D.    A  rack, 
CC.  fig.  1,  is  fixed  to  the  moving  ruler,  which  engages  in  the 
teeth  of  the  wheel  Bt  mounted  on  an  axis  lying  across  at  right 
angles  to  the  ruler,  and  supported  at  its  ends  by  two  standards 
rising  op  from  the  plate  D.    On  one  end  of  the  axis  a  handle 
is  fixed  for  giving  motion  to  the  machine.    Two  blanks  are  put 
iato  the  machine  at  the  same  time,  as  seen  in  the  second  figure, 
and  the  lower  ruler  can  be  made  to  approach  nearer  to,  or 
recede  farther  from,  the  upper  ruler,  by  the  two  screws//,  to 
take  in  a  different  sized  piece  between  them.    The  operation 
of  the  machine  is  very  simple.    Two  blanks  being  placed 
between  the  edges  of  the  rulers,  the  handle  A  is  turned  round 
half  a  turn,  which  moves  the  upper  ruler  endways,  sufficient  to 
■ark  the  blank  all  round  the  edge.    The  two  milled  pieces  are 
then  taken  out,  and  two  other  blanks  are  placed  between  the 
filers ;  the  handle  A  being  turned  half  round  in  an  opposite 
direction,  carries  the  upper  ruler  back  again  to  the  position  in 
thick  it  first  stood  ;  thus  two  more  blanks  are  milled,  and  so 
•a.   The  machine  is  placed  upon  a  strong  wooden  bench,  to 
wise  it  to  a  convenient  height  for  the  man  who  turns  the 
audio ;  the  blanks  are  placed  in  the  machine  by  a  boy,  near 
to  that  where  the  handle  is. 

Tie  3d  and  4th  figures  on  Plate  II.  are  further  illustrations 
a* Bolton's  entting-out  press.  Fig.  3  shews  the  manner  of  the 
■ftrisootal  wheel  acting  on  the  roller  F.  It  represents  a  bori- 
i«UI  plan  of  the  upper  part  of  the  axis.  S,  fig.  3,  is  part  of 
vs  rial  of  the  large  wheel,  and  T,  one  of  the  projecting  cogs, 
•Weh,  when  the  wheel  turns  in  the  direction  of  the  arrow,  will 
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take  the  roller  F,  at  the  end  of  the  Tcver  F  D,  and  turn  the  lever 
round  in  that  direction  which  will  wind  up  the  screw,  and 
raise  the  punch  out  of  the  die.  This  action  also  draws  a  rod 
H,  which  is  connected  with  the  lever  by  a  joint ;  the  other  end 
is  connected  with  a  bended  lever,  from  the  other  end  of  which 
a  rod  descends,  and  has  a  piston  fixed  to  it.  Fig.  4  is  the 
catch.  At  K  it  is  moveable  on  a  joint  £,  and  is  thrown  upward 
by  a  spring  A.  To  this  spring  a  cord  O  is  fastened,  and  the 
lower  end  of  the  cord  has  a  treadle  fastened  to  it.  For  a 
perspective  view  of  Barton's  Rolling  Machine,  see  the  plate. 

Coining  Press. — We  now  proceed  to  jrjve  a  description  of 
the  Coining  Press,  an  elevation  of  which  is  exhibited  in  fig.  6, 
in  the  Plate.  C  C  C  is  a  strong  cast-iron  frame,  screwed  down 
on  a  stone  basement ;  the  upper  part  is  perforated  perpendicu- 
larly, to  receive  the  screw,  I).  One  of  the  steel  dies  which 
strike  the  coin,  is  fixed  to  the  lower  end  of  this  screw  by  a  box, 
fig.  6,  and  the  other  die  is  fixed  in  a  boa.,  fig-  7,  which  is 
fastened  down  upon  the  base  of  the  press.  The  heavy  balance 
weights,  R  R,  fig.  5,  are  fixed  on  the  top  of  the  screw,  which,  being 
turned  round,  press  the  upper  die  down  upon  the  blank  piece 
of  coin,  which  is  laid  upon  the  lower  die,  and  gives  the  impres- 
sion ;  a  sufficient  force  being  obtained  from  the  momentum  of 
the  loaded  arms,  R  R.  The  motion  is  communicated  to  the 
screw  by  a  piece,  A,  which  ascends  to  the  ceiling  of  the  coin- 
ing-room, and  is  worked  by  a  steam-engine,  with  machinery,  iu 
the  apartment  in  the  room  over  the  coining- room. 

Eight  presses,  similar  to  this,  are  placed  in  a  row  upon  the 
stone  basement,  and  very  strong  oak  pillars  are  erected  upon 
the  basement,  and  reach  to  the  ceiling.  Each  press  is  con- 
tained between  four  such  pillars,  and  iron  braces  arc  fixed 
horizontally  from  one  pillar  to  another  on  the  opposite  side. 
These  braces  support  blocks  of  wood,  against  which  tho  ends. 
R  R,  of  the  arms  strike,  to  stop  them  from  moving  farther  than 
necessary,  as,  without  such  precaution,  the  hard  steel  dies 
would  sometimes  come  in  contact,  and  be  broken.  The  piece 
of  blank  coin  is  contained  within  a  steel  ring  or  collar,  whilst  it 
is  stamped,  and  this  preserves  its  circular  figure-  The  ring  is 
shewn  at  a  large  size  at  W,  fig.  D>  V,  fig.  8,  is  a  three-pronged 
spring,  which  always  bears  the  spring  upwards;  the  opening 
through  the  ring,  W,  is  made  to  fit  upon  the  neck  of  the  loner 
die,  T,  fig.  7.  When  the  ring  is  dropped  upon  Ihe  neck  of  the 
die,  the  upper  surface  of  the  ring  and  of  the  die  will  be  in  one 
plane.  The  ring  admits  of  being  raised  up  upon  the  nock,  and 
will  then  form  a  recess  or  cell,  which  is  just  adapted  to  receive 
a  piece  of  money.  The  collar,  W,  is  made  to  rise  and  fall  upon 
the  neck  of  the  die  by  means  of  the  levers,  G  G,  fig.  & ;  these 
are  fitted  upon  centre-pins  or  joints,  iu  a  large  ring,  ga%  whioh 
is  placed  on  the  outside  of  the  box,  fig.  7,  containing  tie  lower 
die,  T,  and  is  fixed  fast  upon  it,  as  shewn  in  fig.  5.  by  clamp- 
ing the  screws,  gg.  The  levers,  G  G,  are  forked  at  the  outer 
ends,  to  admit  studs  at  the  lower  ends  of  iron  rods,  EE,  which 
rise  up  through  boles  in  the  solid  metal  of  the  press,  and  are 
united  to  a  collar,  G,  fitted  on  the  upper  part  of  the  screw,  O. 
When  the  screw  of  the  press  is  turned  back,  and  the  upper  die 
is  raised  up,  the  rods  raise  the  outside  ends  of  the  short  levers, 
G,  and  the  inside  depresses  the  ring;  a  blank  piece  of  money 
is  laid  upon  the  die,  and  when  the  screw  is  turned  to  bring  the 
apper  die  down  upon  it,  ready  to  stamp  the  impression,  the 
levers,  G,  are  released,  and  the  triple  spring,  V,  lifts  the  collar 
op,  so  that  it  surrounds  the  piece  of  money  ;  and  in  tbM  staff 
the  blow  is  struck.  Immediately  after,  the  press  returns  by  its 
recoil,  and  then  the  levers,  G,  foree  the  collar  down  upon  the 
neck  of  the  die,  and  leave  the  piece  free.  The  lower  die  is 
fixed  in  a  box,  fig.  7,  by  the  screws,  1 f,  which  admit  of  adjust- 
ing it  with  precision  beneath  the  upper  die.  The  box,  fig.  7. 
is  screwed  down  upon  the  base  of  the  press  by  four  screws. 
Tho  upper  die  is  shewn  at  S,  fig.  (I,  which  explains  how  it  is 
fastened  to  the  screw ;  vv  are  four  screws,  by  which  the  die  is 
held  in  a  box,  fig.  0.  The  box  is  fitted  into  a  ring  or  collar,  as 
shewn  by  the  dotted  lines,  F;  see  also  fig.  A.  The  arms  of  the 
collar,  F,  are  attached  to  the  rods,  E  E,  by  two  nuts  at  each  end  ; 
and  this  makes  the  collar,  F,  and  the  box,  fig.  II,  always  follow 
the  screw,  and  keep  in  close  contact  with  the  end  of  the  screw, 
which  enters  into  a  cell  on  the  top  of  the  box,  fig.  6.  but  leaves 
the  screw  at  liberty  to  tnrn  roond  independently  of  the  box. 

Fig.  2,  is  a  ring,  which  is  fastened  by  its  screws,  w  «?,  to  the 
8L 
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MIX 


v  'i»*  v*'-*  4  ^Ja'9  7  lov^nrfi  ilrcm.  the,  raff,  and 
*nt.-  nri:  ;i»-  -v  r.-  »  ,n  -lir  --Hi*  it  Me  v*a.  ar.  »i.  »li«Jx 
•*■  r  .■  ■  irs.". ■  .ir*^.  imp i  «.4  *  ■!'•  **  \ie  '.iat.  Y.  i.Vl  Mer*- 
or.*  ■•!..■»  •  inr  ■•*'  ■  •  ■.•!  .-1  r  i»ir.i:  £•■*••%  eerrain  i.it^rire  *.:a- 
vi"  *.i«-iifw  :*-  ■•.;.  iif.  -.  m*  i»v-  .r.ii  *  vs  .iiuu  c:  -in  moa^a 
n*  krr-'w  i. m  1*  ::u  ».,i  urn  r -.«..-.■:  #g»t- ■■*«•.  The  .no*  alio  a 
'4  .»!■«    4   .    ^••>i^   '.:n    io;**-    :»  •;  -v.  v.i    .3'io  *.je  c;-.a  w.m   a. 

*  *•'.  iff  »r  «jt--»  \£  *n«.!..>«4  o-.r  .;  Mr  ~..tz  *%*  to  r.ie  Qp.  wrj 
%  niRi-ir  rnv..yi  »••!■■*  \cs\x\*i  \rA  :*v."7  ir.i  in*  irwpre*- 
jirtn  :'iv  ..■  ''Hu-.a  .ir  ii.'.'v  •.  .i  v.  A:«le  iJ  m  *:.«;»•»  t~e 
**vr>-r    i%  •■".i^i    «int  .-v.  n»    .i*  "a*.  :'-,ai  .aix-tiia"*  e;aMct  »:*.a 

'#•  -.in     vv/*   .'   «:u«.i   3T/..1  i/„  lura  rj^iC  «>..i   ne  same 

ri.  .  i  *  .»■.€.  »  '•«m  .*  wr*i*i  o-*r  •.;•»  !,oi  for  :h-*  opp^r 
*.<»•  v*  •  ;•-■*  -i  vs.  '.  :  ".r  :-r  ..  ***^  -i»i*  -ps^r  ^-s  irm  :i  :'j 
•■**:!  7~.i»  /-•■  «■-.?-«  Vt  '  V»  S'^M  Li  Siitie  :y.:a*r.c«i  *t  ine 
i-^o**  am'.  »••'•  *v'.*.  n  .— :-*»•* •v'-ft-l  ir.  r.r.  5.  a.-.  1  meir  *cdi 
*-*  %#.-•-■"«  +  /  »-  *»^.  ..*.  ->.•..  «ri.  *rn';-.  *.•*  w:vi  j*.-.:  by  ?cre*§. 
m#s   •»*.    u-  '*m  o-   t  *i".\   .1   *•*■*./   v/M«a.-i.':   wi.r.*a   tie    J".:;C 

'  v*  yr.»v-  .*>"*.  •   >*  r.t  *:t>"t^i  :.;•  •  .>  (^.-.an. 
I-  v. »  v.   j  *j! ".  *.m  i>  <-.'*■»  r.o*  !*.*  f/i.r..nz  Prei*  :s  uiide 

# 

■   •  •      ■    •  %      ^  i    .    #*^ . 


#:  ;  k  *s 
*„*,•  *'.  *■  *  -.*.*  f/.  -i*"l  '  ■  r*  -*.»>  r":  .a*  ls^  c:.*:eit  oi*  th-*  pr***. 
<.-y:  •  *. *."..*•';  i  a  '.rw.  7r.<  ?-^p*r  *n-1  of  the  k«er  i*  actu- 
*•<•-:  '.-;  *  •*■  ..-.  x -.;'.:.  .i  ii^o:  .'^o'..  !  .*  v-rcw,  D.  When  the 
t*/*  ■  ',•«<  -■.-•'.-;  */.^  arroo***  in  rr.*  *<ti:Vjr  beiri?  of  a  spiral 
*  \t »».  »^  s.v.  i*  \:s-  *r.o".  H.  of  ln^  kter.  to  and  from  the 
v.  ••.»  *,*.*;  *-i<  .'#x*r  *firt,  K,  of  Ui^  i^er  beioz  lor.^er.  it 
-.•.»*  «  *■',*.■.  .'.?i :  +  r..iA^r.r.*:  •..*>  ^r.d  from  the  centra  »jf  the 
pr*»i  A  «vi4i*'  or  /'oov*  :r»  a  pi*'.t  of  m^ta!  is  fixei  to  the 
p*.r^»-y»  -  ..%r  ^*r,  Q.  »r.'l  t-oe  o^^*ir  er.#]  of  th*  Ic»er,  H,  is 
/*./:*';  ..-k  •-.  «  jr?'jo-e  4o  \,!*.f\u\  ar«?  Ut^ral  d^iiia:ioD. 

7  •  *.  .*  ■•*r  K  ^  '••:•  r;.o*.iOh  to  a  %\Atx.  L.  i.z-  &!•  which  is  »op- 
p/.r**';  .'k  »  *'.'.*•».  ^i  I'.rt-m+.fi  a^».o»t  the  in»!dc  cheek  of  the 
pr»*-*  %*.^  J  .i  »..o^r  /#*,  ii  Cut-in}  ^:X4cl.>  u*  the  centre  of  the 
pr»»#   *f.':  *,n  tr.#  ;**»r  of  tr»e  ^'Y\.*-.x  surface  of  the  die. 

Fif.r»»  \\>t.'b\UK  reptevri.t  four  *ie«a  of  the  siider  and 
>oo<«*  N  M  O,  f'/.  i  1.  m  a  kind  of  trousrh  or  socket  in  which 
r%4  »  i'l'.r  t>iu\:  Ii,m  4.ider  is  for::  ed  of  two  pieces  hollowed  out 

00  »r4e  «»d*<,  *hi'ii  *re  put  to^ethier,  and  the  two  pieces  are  ; 
\-n\  \<a+\t>ti  h/  «orewi.     O  is  the  part  \*y  w!ii.;h  the  socket  is  > 
f*»f*r.*'J  fo  Hi*:  pre « i.     The  ilider  i.H  a  ti.in  steel  plate,  p;  a/id  : 
tr«.«  t«  ro^'!e  i..  i  *o  pie«;':s.  P  and  p.  which  arc  united  by  the 
joint  y9  Jig.  I'/,     'i '.e  extreme   end   is   Uiade    with  a  circular 
r»»i»j  ;    »rid    wri'ri   the    two  lirnb^   ah  tit    together,    they    will  | 
rrat^i  a  pi'-re  of  fooney  between  them,  and  hold  it  by  the  cdze; 
but  »!  the  hn.;,4  are  separated,  the  piece  will  drop  out.     The 
hrrib.  p.  of  >r.«:  tiller,  i*  opened  or  shut  b>  the  dame  movement 
whirb  roovf »  trie  *hd'r  endwa>fc  in  its  Market.    Thus  a  plate, 
\*.  i»  applied  fiat  beneath  ihe  .socket,  M  N,  and  has  an  ed^e 
lurnmsc  up  ^nd  »pp!yui^  to  the  upright  edire  of  the  socket     A 
pin  i«  fix'd  irito  this  ed/'-.  and  i»  ernbraer:d  by  the  fork  at  the 
lower  end  *A  the  le>erf  K,  fip.  5.     JJy  thi«  means  the  sliding 
piere,  U.  i%  made  to  mow:  on  the  outside  of  the  socket,  X.     It 
ii  k*pi  in  it*  \,\*<  t  by  a  fillet,  a,  hjr.  14,  which  h  screwed  to  the 
fipn^iii  ed/«:  of  L,  and  the  fillet  enters  a  groove  formed  along 

1  hi  "pp'-r  surf*':':  of  the  socket,  N". 

'I  he  sliding  piece,  Lv  is  made  to  move  the  steel  slider  within 
I  he  sock'.t  by  means  of  three  studs,  which  project  upwards 
from  i he  bottom  plale  of  L,  Inc.  lfj,  at  rr,$%  and  pass  through 
eroovs  in  the  boilom  piate  of  the  slider,  so  as  to  act  upon  the 
»i"  I  slider,  I',  in  th':  manner  shewn  in  hi;.  15.  The  left-hand 
pi"  e,  r,  is  n  it  imA  into  an  opening  in  the  middle  of  the  slider, 
I'.  Uf.  14.  The  other  two  studs,  r  and  *,  fi^.  lf>,  include  the  shank 
of  fh<:  limb,  ;/,  hetwren  them,  and  these  studs  arc  cut  inclined, 
n't  th  if,  when  the  piece,  L,  is  moved  to  the  ri^ht,  the  studs,  r  *, 
will  i  |o»u  the  limb,  ;o  until  they  ar<-  t*hut,  and  then  the  studs 
will  amy  the  slid'-r  forward;  but,  if  the  sliding  piece,  L,  is 
moved  to  tlir  h/t,  its  studs  will  first  close  the  limb.s,  and  will 
then  drtiw  h;i#k  the  slider  on  the  top  of  the  socket,  X;  a  tube, 
M,  '■  pIsM-rd,  h^s.  I.'»  and  'A),  and  it  is  filled  with  blank  pieces 
of  r  om  ;  flu-  t'lhc  ii  open  at  bottom  to  the  slider,  and  the  pieces 
fst  upon  it.     Win  u  the  screw  of  the  press  is  screwed  down 


"he  iiUf**r-  P.  crnrs  baek  »  iu  fimhest  esteou  and  the  circle 
: -inner:  u  r.te  ea*i  a^rv^a  iu  isb«  eomes  exactly  beneath  the 
!-••-  M  -j-.e  iiais  tieui^  open,  a  blank  piece  of  coin  drops 
■lo-»^  .1-;  liw  :ir  :se  -:r  ine  s^id«r :  then  the  screw  of  the  press, 
i  r*:^Tini.  buii»  L.i'i  iever.  H  I  K.  and  tkc  piece,  L;  this 
*c*_i  tj  -j  sracd  ip«;n  :ae  moveaMe  bmb.f.  and  closes  it  upon 
*.3«  i.a-*  pi«e«  .  :n*  sts>:s  ha  vine  now  found  a  reaction,  path 
•^e  «L«:er.  P. :  :r^ir ;j  lq  ij  socket,  and  ca/TT  the  piece  for. 
-vard  i:*-!  vae  aze.  is  snew*  is  nc.  13,  aad  which  will  pash  off 
v.e  £•.«?•:*  itjt  f crack.  The  screw  haviaar  now  arrived  at  its 
-iii-**!  c<:«iiioa.  bcxia«  tc  descend,  and  the  slider,  L,  to  re- 
:^m  :  *5l;  ue  erst  a  :uoa  of  tie  stacU  of  the  sliding  piece.  L,  is 
*.:  '.pea  zh+  uti.  j.  aad  "Jiea  the  slider  withdraws,  leaving  the 
z i«e  :f  m  ;-*7  pu:ed  Jpoc.  ta«  die.  As  the  screw  of  the  press 
-ieS'T's:?.  tne  r:c^.  r.  ri^es  up  to  enclose  the  piece,  as  before 
.•n*a::;c,e^.  w^li?'  it  receive  *  the  stroke,  and  the  slider,  P,  at 
-.2.*  *as*  cue  r*:irci  :>  t^&e  another  piece  from  the  tube,  M, 
.3  *  .-i  same  rruiner  u  before  described. 

F:x.  13.  ii  a  sect:  -hi.  to  shew  the  manner  of  noon  tins:  the 
'  >«^r  iie  r":r  a  'Micinz  presi.  This  is  nsed  in  the  French  Mint. 
V  m  a  pie:e  •:;'  o<ui  or  b>x.  as  it  is  placed  upon  the  base  of 
:he  pre?s.  ani  beM  d«}WTi  by  a  riac  with  screws,  f ;  this  holds  it 
ri*t.  l~at  admiu  cf  lateral  adjasunenL  In  the  top  of  the  box 
:s  a  h«aii spherical  cavity  to  receive  the  hemisphere.  W;  the 
epper  s.de  is  l  jU  and  the  die.  T.  is  placed  npon  it,  to  hold  the 
•:ie  down  :  it  ha*  a  small  projection  rim  at  the  lower  cd^e,  aad 
i  rim.  X.i«  screwed  upon  the  outer  edce  of  the  box.  V,  to  hold 
ihr  die  down,  The  object  of  this  plan  is.  that  the  die  nay 
a!w3u  bear  fair  I  %  to  the  mocev  which  it  is  to  strike. 

Figures  17  and  1>.  represent  a  divided  collar,  invented  by  Mr. 
Droz.  for  «trikinz  money  w  i:h  the  letters  round  the  edpe.  X,  Bf . 
IS.  is  a  very  stronr  piece  of  iron,  which  has  a  circular  openiot; 
through  the  centre ;  into  this,  six  segments,  ir,  ir,  are  fitted,  and 
between  them  they  leave  an  openinr.  W.  the  size  of  the  piece 
of  money  ;  the  interior  edzes  of  these  segments  are  esurraved 
with  the  pattern  or  device  which  it  is  required  to  impress  upon 
the  edee  of  the  piece-  The  segments  are  fitted  in  the*  piece,  X, 
by  centre  pins,  upon  one  of  which  pins  each  segment  can  rise 
in  the  manner  of  a  centre. 

The  intention  of  this  is  to  have  a  piece  of  money  placed  oa 
the  die  within  the  space.  W;  then,  when  the  pressure  is  made 
upon  the  piece,  the  die  descends  some  space,  and  by  this  mo- 
tion the  segments  close  together  arouod  the  edge-piece,  and 
imprint  upon  the  ed^e  of  iu  When  all  the  segments  come  iuto 
one  plane,  the  die  arrives  at  the  firm  seat,  and  the  metal  re- 
ceives the  stroke  which  makes  the  impressions  on  its  surfaces. 
The  die  is  suspended  in  a  sort  of  cup,  which  rises  and  falls 
with  the  screw,  nearly  the  same  as  the  collar,  F, in  fig.  13.  The 
money,  when  struck,  is  passed  through  tubes  of  the  diameter 
of  the  different  .species,  which  readily  detects  any  pieces  which 
may  hate  been  improperly  struck. 

Mr.  Button  v  Cutting -out  Press  employed  mt  the  Royal  Mint,— 
In  the  process  of  coining  followed  at  the  Royal  Mint,  plates  of 
metal  are  cut  out  into  circular  pieces,  nearly  of  the  size  of  the 
intended  coin,  by  a  machine  invented  by  Mr.  Matthew  Bolton, 
and  for  which  he  obtained  a  patent  in  1790.  A  drawing  of  it 
is  exhibited  in  fig.  1*2,  where  C  C  C  is  a  cast-iron  frame, 
that  is  fixed  on  a  stone  basement.  E  is  a  screw,  which  is 
fitted  through  the  top  of  the  frame,  and  actuates  a  slider  F.  At 
the  lower  end  of  the  slider  a  steel  punch  «  is  fixed,  the  diame- 
ter of  which  is  equal  to  that  of  the  pieces  which  are  to  be  cat 
out :  c  is  the  steel  die,  which  has  a  hole  in  it  of  a  proper  site 
to  fit  the  steel  punch  ;  d  is  a  box,  with  screws  for  adjusting  the 
die,  so  that  the  hole  in  it  will  be  exactly  beneath  the  punch. 
The  slider  F  is  fitted  into  a  socket  G,  which  guides  if,  so  that 
it  descends  exactly  into  the  hole  iu  the  die.  e  is  a  piece  of 
iron  fixed  at  a  small  distance  above  the  die  c,  and  with  a  hole 
through  it  to  admit  the  punch ;  the  design  of  this  piece  is  to 
hold  down  the  piece  of  metal  when  the  punch  rises,  otherwise 
the  piece  would  stick  to  the  punch*  Oo  the  upper  end  of  the 
screw  a  piece  Q  is  fixed,  from  which  an  arm  projects,  with  a 
weight  P  at  the  end;  it  is  this  weight  which  gives  the  neces- 
sary momentum  to  punch  out  the  piece.  D  is  a  spindle  fixed 
upon  the  piece  Q,  in  the  line  of  the  screw,  and  supported  in  t 
collar  A  at  the  upper  end;  above  this  collar  a  lever  DGFis 
fixed,  at  one  extremity  of  which  there  is  a  roller  F,  that  is 
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acted  upon  by  the  projecting  teeth  of  a  large  horizontal  wheel, 
turned  round  by  the  power  of  a  mill.  When  the  wheel  turns 
it  catches  the  roller  F,  which  turns  the  lever  round,  and  thereby 
winds  up  the  screw,  and  raises  the  punch  out  of  the  die.  The 
sane  action  draws  a  rod  H,  whioh  is  connected  with  the  lever 
bj  a  joint:  the  other  end  of  this  rod  is  connected  with  a 
bended  lever,  from  the  other  arm  of  which  a  rod  descends,  and 
has  a  piston  fixed  to  it.  This  piston  is  fitted  into  a  close  cylin- 
der; hence,  when  the  piston  is  drawn  up,  it  makes  a  vacuum 
la  the  cylindor,  and  the  pressure  of  the  atmosphere  on  the  pis- 
ton causes  a  reaction :  and  the  instant  that  the  roller  F  escapes 
or  slips  off  from  the  tooth  of  the  wheel,  the  reaction  of  the  pis- 
ton drawa  the  joint  H  back,  and  makes  the  screw  turn  round  in 
that  direction,  which  causes  the  punch  to  descend  and  cut  out  a 
piece  from  a  plate  of  silver  or  gold  laid  upon  the  die.  When 
the  machine  requires  to  be  stopped,  there  is  a  catch,  which  is 
suffered  to  rise  up  and  hook  the  lever  G.  The  catch  is  thrown 
up  by  a  spring,  to  which  a  cord,  with  a  treadle,  is  fastened.  A 
bey  who  applies  the  plates  of  metal  to  this  machine,  places  his 
foot  on  the  treadle,  draws  down  the  spring  and  catch,  and  then 
the  machine  makes  a  cut  every  time  that  a  cog  of  the  great 
wheel  passes  by;  but  if  the  boy  relieves  the  treadle,  then  the 
spring  lifts  up  the  catch  ;  and  when  the  end  of  the  lever  G  comes 
over  the  catch,  it  will  be  caught  thereby,  and  held  fast  from  re- 
taining by  the  action  of  the  exhausted  cylinder.  R  is  a  strong 
wooden  spring,  against  which  the  balance-weight  P  strikes  to 
stop  iU  motion  when  it  has  made  its  required  stroke  to  pierce 
the  pJatc.  Twelve  of  these  cutting-out  presses  arc  to  be  seen 
at  the  Roial  Mint,  arranged  in  a  circle  round  a  great  wheel, 
which  is  turned  by  a  steam-engine,  and  has  a  large  fly-wheel 
fixed  on  the  same  axis,  just  above  the  wheel,  to  regulate  the 
motion.  The  stone  basement  on  which  the  presses  are  fixed  is 
circular,  and  the  bearings  A  are  all  fixed  in  a  circular  iron 
frame,  erected  on  an  iron  column  placed  between  each  press. 
The  whole  forms  a  very  handsome  colonnade,  and  is  placed  in 
the  centre  of  a  circular  room,  which  is  lighted  by  a  sky-light  in 
the  dome.  The  air  cylinders  are  placed  within  hollow  pilasters, 
which  ornament  the  walls  of  the  room,  and  appear  to  sopport 
the  dome.  The  whole  presents  as  elegant  an  arrangement  of 
machinery  as  can  well  be  conceived. 
Mikt.    «Se«  Mentha. 

MINUTE,  the  sixtieth  part  of  a  degree ;  or,  in  time,  the  six- 
tieth part  of  an  hour.  These  are  both  denoted  by  a  small  dash, 
as '  placed  over  the  number  of  them  ;  though,  to  prevent  con- 
fusion,  it  is  better  to  mark  the  latter  by  a  small  m. 

MIRA,  a  singular  star  in  the  neck  of  Cetus,  discovered  in 
1506,  and  marked  in  the  British  catalogue  as  a  star  of  the  third 
magnitude,  appears  and  disappears  periodically  seven  times 
in  six  years,  continuing  in  the  greatest  lustre  for  fifteen  days 
together.     During 334  days,  it  continually  shines  with  its  great- 
est light,  appearing  as  a  star  of  the  third  magnitude  ;  then  it 
diminishes  till  it  entirely  disappears  for  sonic  time  from  the 
naked  eye.     In  fact,  during  that  period  it  passes  through  its 
several  degrees  of  magnitude,  both  increasing  and  diminishing. 
MIRACLE,  in  its  original  sense,  is  a  word  of  the  same  im- 
port with  wonder;  but  in  its  usual  and  more  appropriate  signi- 
tearion,  it  denotes  "  an  effect  contrary  to  the  established  con- 
stitution and  course  of  things,  or  a  sensible  deviation  from  the 
known  laws  of  nature."    The  history  of  almost  every  religion 
ftboamds  with  relations  of  prodigies  and  wonders,  and  of  the 
intercourse  of  men  with  the  gods ;  but  we  know  of  no  religious 
iv stem,   those  of  the  Jews   and  Christians  excepted,  which 
sifealed  to  miracles  as  the  sole  evidence  of  its  truth  and 
divinity.    The  pretended  miracles  mentioned  by  pagan  histo- 
rians and  poets  are  not  said  to  have  been  publicly  wrought,  to 
ealbree  the  truth  of  a  new  religion,  contrary  to  the  reigning 
idolatry.    Many  of  them  may  be  clearly  shewn  to  have  been 
surely   natural    events.    See  Magic.      Others  of  them   are 
represented  as  having  been  performed  in  secret  on  the  most 
uuisJ  occasion*,  and  in  obscure  and  fabulous  nges,  long  prior 
to  the  era  of  the  writers  by  whom  they  are  recorded.      And 
■ash  of  them  as  at  first  view  appear  to  be  best  attested,  are 
etidently  tricks  contrived  for  interested  purposes;  to  flatter 
power,  or  to  promote  the  prevailing  superstitions.     For  these 
retstns,  as  well  as  on  account  of  the  immoral  character  of  the 
divinities  by  whom  they  are  said  to  have  been  wrought,  they  are 


altogether  onwortby  of  examination,  and  earry  in  the  very  nature 
of  them  the  vompletest  proofs  of  falsehood  and  imposture. 

MIRAGE,  a  name  given  by  the  French  sailors  to  an  optical 
phenomenon,  on  which  M.  Monge  read  his  memoir  to  the 
Institute  at  Cairo,  during  the  French  invasion  of  Egypt.  It 
often  happens  at  sea,  that  a  ship  seen  at  a  distance  appears  as 
if  painted  in  the  sky,  and  not  to  be  supported  by  water.  A 
similar  effect  was  observed  by  the  French  in  the  course  of  their 
march  through  the  Desert.  The  villages  seen  at  a  distance, 
seemed  to  be  built  on  an  island  in  the  middle  of  a  lake.  In 
proportion  as  they  approached,  the  apparent  surface  of  the 
water  became  narrower,  and  ultimately  disappeared  entirely; 
while  the  same  illusion  was  repeated  on  a  village  at  a  little 
farther  distance.  This  phenomenon  has  been  variously  ac- 
counted for  by  different  philosophers.  Monge  ascribes  the 
effects  to  a  diminution  of  density  in  the  lower  stratum  of  the 
atmosphere.  This,  in  the  Desert,  is  produced  by  the  increase 
of  heat,  arising  from  those  communicated  by  the  rays  of  the 
sun  to  the  sand  with  which  this  stratum  is  in  immediate  eon- 
tact.  At  sea,  it  takes  place  where,  by  particular  circum- 
stances, such  as  the  action  of  the  wind,  the  lower  stratum  of 
the  atmosphere  holds  in  solution  a  greater  quantity  of  water 
than  the  other  strata.  In  this  state  of  things,  the  rays  of  light 
which  come  from  the  lower  part  of  the  heavens,  having  arrived 
at  the  surface  that  separates  the  less  dense  stratum  from  those 
above  it,  do  not  pass  through  that  stratum,  but  are  reflected, 
and  paint  in  the  eye  of  the  observer  an  image  of  the  heavens; 
which  appearing  to  him  to  be  below  the  horizon,  he  takes  it 
for  water  when  the  phenomenon  occurs  on  land.  And  if  at 
sea,  he  thinks  he  sees  in  the  heavens  all  those  objects  which 
float  on  that  part  of  the  surface  occupied  by  the  image  of  the 
heavens. 

MIRROR,  in  Catoptrics,  any  polished  body  impervious  to 
the  rays  of  light,  and  which  reflects  them  equally.  Mirrors 
were  anciently  made  of  metal ;  but,  at  present,  they  are  gene- 
rally smooth  plates  of  glass,  tinned  or  quicksilvered  on  the 
back  part,  and  called  looking-glasses.  Mirrors  are  either 
plane,  convex,  or  concave.  The  first  sort  reflects  the  rays  of 
light  in  the  direction  exactly  similar  to  that  in  which  they  fall 
upon  it,  and  therefore  represents  bodies  of  their  natural  mag- 
nitude. But  the  convex  ones  make  the  rays  diverging  much 
more  than  before  reflection,  and  therefore  greatly  diminish  the 
images  of  those  objects  which  they  exhibit:  while  the  concave 
ones,  by  collecting  the  rays  into  a  focus,  not  only  magnify  the 
objects  they  shew,  but  will  also  bnrn  very  fiercely  when  exposed 
to  the  rays  of  the  sun:  and  hence  they  arc  commonly  known  by 
the  name  of  burning  mirrors.  Some  of  the  more  remarkable 
laws  and  phenomena  of  plane  mirrors  are  as  follows: — 1.  A 
spectator  will  see  hit  image  of  the  same  sisc,  and  erect,  but 
reversed  as  to  right  and  left,  and  as  far  beyond  the  speculum 
as  he  is  before  it.  As  he  moves  to  or  from  the  speculum,  his 
image  will,  at  the  same  time,  move  towards  or  from  the  specu- 
lum, also  on  the  other  side.  In  like  manner,  if,  while  the  spec- 
tator is  at  rest,  an  object  be  in  motion,  its  image  behind  the 
speculum  will  be  seen  to  move  at  the  same  rate.  Also  when 
the  spectator  moves,  the  images  of  objects  that  are  at  rest  will 
appear  to  approach  or  recede  from  him,  after  the  same  man- 
ner as  when  he  moves  towards  real  objects.  2.  If  several  mir- 
rors, or  several  fragments  or  pieces  of  mirrors,  be  all  disposed 
in  the  same  plane,  they  viill  only  exhibit  an  object  once.  3.  If 
two  plane  mirrors,  or  speculums,  meet  in  any  angle,  the  eye, 
placed  within  that  angle,  will  sec  the  image  of  an  object  placed 
within  the  same,  as  often  repeated  as  there  may  be  perpen- 
diculars drawn  determining  the  places  of  the  images,  and  ter- 
minated without  the  angles.     See  Optics 

MISCHIEF,  in  Law.  Malicious  mischief  is  an  injury  of 
such  a  gross  nature  to  personal  property,  that  although  it  is 
not  done  with  a  felonious  intention,  or  an  intent  to  steal,  the 
law  has  inflicted  punishment  upon  it  by  various  statutes.  Of 
these,  arc  statutes  against  destroying  dikes  and  bridges  in  the 
fens  of  Norfolk,  &c. ;  setting  tire  to  stacks  of  corn,  &c,  and 
imprisoning  persons  on  the  borders  for  the  purpose  of  obtain- 
ing ransom ;  killing  cattle,  maiming  sheep,  &r.,  a  trespass 
punishable  with  treble  damages.  Captains  and  mariners  set- 
ting fire  to  ships  is  felony,  and  also  making  a  hole  in  a  ship  in 
distress,  &c,  is  felony,  and  death  by  statute  12  Anne,  s.  19, 
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c.  18.  Wilfully  and  maliciously  tearing,  catting,  spoiling,  or 
defacing  the  garments  of  any  person  in  the  streets  or  hi-hwajs, 
or  assaulting,  with  intent  to  do  so,  is  felony.  There  are  acts 
which  relate  to  the  prevention  of  setting  Gre  to  out-houses  with 
corn,  damaging  fishponds,  trees  planted  in  gardens,  cutting 
down  sea-bauks,  hop. binds,  setting  fire  to  mines,  preventing 
persons  from  buying  corn,  setting  fire  to  gorse,  furze,  &c. ;  wil- 
fully burning  engines  in  mines,  fences,  enclosures,  breaking 
into  houses  of  the  plate  glass  company,  with  intent  to  destroy 
utensils ;  breaking  into  houses  to  cut  or  destroy  cloth,  serge, 
linen,  &c,  in  the  loom,  and  other  similar  offences. 

MISCHNA,  or  Miss  4,  the  code  or  collection  of  the  civil  law 
of  the  Jews.  The  Jews  pretend,  that  when  God  gave  the  writ- 
ten law  to  Moses,  he  gave  him  also  another  not  wriiten,  which 
was  preserved  by  tradition  among  the  doctors  of  the  synagogue, 
till  rabbi  Juda,  surnamed  the  Holy,  seeing  the  danger  thc\  were 
in,  through  their  dispersion,  or  departing  from  the  tradition  of 
their  fathers,  reduced  them  to  writing.  The  Misna  is  divided 
into  six  parts:  the  first  relates  to  the  distinction  of  seeds  in  a 
field,  to  trees,  fruits,  tithes,  &c.  The  second  regulates  the  man- 
ner of  observing  festivals ;  the  third  treats  of  women  and  matri- 
monial cases  ;  the  fourth  of  losses  in  trade,  &c. ;  the  fifth  is  on 
oblations,  sacrifices,  Sec. ;  and  the  sixth  treats  of  the  several 
sorts  of  purification. 

MISDEMEANOUR,  in  Law,  signifies  a  crime.  Every 
crime  is  a  misdemeanour ;  yet  the  law  has  made  a  distinction 
between  crimes  of  a  higher  and  a  lower  nature;  the  latter 
being  denominated  misdemeanours,  and  the  former  felonies, 
&c.  For  the  understanding  which  distinction,  wc  shall  give 
the  following  definition  from  Blackstonc's  Commentaries, 
vol.  iv.  p.  5.  "A  crime,  or  misdemeanour,  is  an  act  committed  or 
omitted,  in  violation  of  a  public  law,  either  forbidding  or  com- 
manding it.  This  general  definition  comprehends  both  crimes 
and  misdemeanours ;  which,  properly  speaking,  are  mere 
synonymous  terms;  though,  in  common  usage, the  word  crime 
is  made  to  denote  such  offences  as  are  of  a  deeper  and  more 
atrocious  dye ;  while  smaller  faults  and  omissions  of  less  con- 
sequence, arc  comprised  under  the  gentler  name  of  misde- 
meanours only." 

MISE,  in  Law  books,  is  used  in  various  senses.  Thus  it 
sometimes  signifies  costs  or  expenses,  in  which  sense  it  is 
commonly  used  in  entering  of  judgments  in  actions  personal. 
It  is  also  used  for  the  issue  to  be  tried  on  the  grand  assize;  in 
which  case,  joining  of  the  issue  upon  the  mere  right,  is  putting 
in  issue  between  the  tenant  and  demandant, — who  has  the 
best  or  clearest  right. 

MISERICOKlilA,  in  Law,  is  an  arbitrary  fine  imposed  on 
any  person  for  an  offence.  This  is  called  misericordia,  he- 
cause  the  amercement  ought  to  be  hut  small,  and  less  than  that 
required  by  magna  cliarta.  If  a  person  be  outrageously 
amerced  in  a  court  that  is  not  of  record,  the  writ  called 
moderata  misericordia,  lies  for  moderating  the  amercement 
according  to  the  nature  of  the  fault. 
MISFEASANCE,  in  Law  books,  signifies  a  trespass. 
MISFORTUNE,  an  unlucky  accident.  —  Misfortune,  or 
chance,  in  Law,  a  deficiency  of  the  will;  or  committing  an 
unlawful  act  by  misfortune  or  chance,  and  not  by  design.  In 
such  case,  the  will  observes  a  total  neutrality,  and  does  not 
co-operate  with  the  deed ;  which  therefore  wants  one  main 
ingredient  of  a  crime.  Sec  Crime.  Of  this,  when  it  affects  the 
life  of  another,  wc  have  spoken  under  the  article  Homicide; 
and  in  this  place  have  only  occasion  to  observe,  that  if  any  ac- 
cidental mischief  happen  to  follow  from  the  performance  of  a 
lawful  act,  the  party  stands  excused  from  all  guilt ;  but  if  a 
man  be  doing  any  thing  unlawful,  and  a  consequence  ensues 
which  he  did  not  foresee  or  intend,  as  the  death  of  a  man,  or 
the  like,  his  want  of  foresight  shall  be  no  excuse;  for,  being 
guilty  of  one  offence,  in  doing  antecedently  what  is  in  itself 
unlawful,  he  is  criminally  guilty  of  whatever  consequence  may 
follow  the  first  misbehaviour. 

MISNOMER,  in  Law,  a  misnaming  or  mistaking  a  person's 
name.  The  Christian  name  of  a  person  should  always  be  per- 
fect ;  but  the  law  is  not  so  strict  in  regard  to  surnames,  a 
small  mistake  in  which  will  be  dispensed  with,  to  make  good  a 
contract,  and  support  the  act  of  the  party.  See  Plea  to 
Indictment. 


MISPRISION,  a  neglect,  oversight,  or  contempt,  applied 
chietly  to  misprision  of  treason,  which  is  a  negligence  in  not 
revealing  treason,  or  felony,  to  a  magistrate,  where  a  person 
knows  it  to  be  committed  :  it  is  also  applied  to  great  misde- 
meanours. It  is,  therefore,  negative  or  positive,  as  it  is  an  act 
or  a  concealment  of  crime.  To  avoid  misprision  of  treason,  the 
party  must  make  full  discovery  to  a  magistrate.  To  counter- 
feit foreign  coin,  not  current  here,  is  misprision  of  treason.  A 
misprision  of  felony  may  be  by  concealing  it,  or  by  taking  back 
again  a  man's  goods  which  have  been  stolen,  which  is  now 
made  felony.  Concealing  treasure  trove  falls  onder  this  head. 
In  the  class  of  positive  misprisions,  or  high  misdemeanoars, 
arc  the  mal-administration  of  high  officers,  and  embenliag 
public  money.  Contempts  against  the  king's  authority,  some 
of  which  incur  a  praemunire ;  contempts  against  the  king's 
palace  or  courts.  In  the  palace,  if  blood  be  drawn  in  a  mali- 
cious assault,  it  is  punishable  by  perpetual  imprisonment,  fine, 
and  loss  of  the  offender's  right  hand,  33  Henry  VIII.  c  12. 
And  striking,  whether  blood  is  drawn  or  not,  in  the  lung's 
superior  courts,  or  at  the  assizes,  is  punishable  with  equal  ar 
greater  severity.  A  rescue  of  a  prisoner  in  such  a  court  is 
punished  with  perpetual  imprisonment,  and  forfeiture  of  goods, 
and  the  profit  of  lands  during  life.  Of  a  less  degree  are 
reckoned  also  the  injurious  treatment  of  those  who  are  under 
the  immediate  protection  of  a  court  of  justice,  the  dissuading 
a  witness  from  giving  evidence,  and  the  disclosing,  by  a  grand 
jury,  to  the  person  indicted,  of  the  evidence  against  him. 

MIS  RECITAL,  in  deeds,  is  sometimes  injurious,  and  some- 
times not ;  if  a  thing  be  referred  to  time,  place,  and  number, 
and  that  is  mistaken,  all  is  void. 

MISSIONARIES,  such  ecclesiastics  as  are  sent  by  any 
Christian  church  iuto  pagan  or  infidel  countries,  to  convert 
the  natives,  and  establish  the  Christian  religion  among  thorn. 
Custom,  the  tyrant  of  language,  has  applied  this  term  in  a 
sense  very  different  from  its  original  acceptation ;  for  there 
may  be  missions  political  or  commercial,  as  well  as  religious. 

MISSIVE,  something  sent  to  another,  as  missive  letters; 
meaning  letters  sent  from  one  to  another  upon  business,  mi 
contradistinction  to  letters  of  gallantry,  points  of  learning, 
despatches,  &c» 

MITE,  a  small  coin,  formerly  current,  equal  to  about  one- 
third  of  a  farthing.  It  also  denotes  a  small  weight  used  by 
the  money ers.  It  is  equal  to  the  twentieth  part  of  a  graia, 
and  divided  into  twenty-four  doits. 

MITRE,  a  sacerdotal  ornament  worn  on  the  head  by  bishops, 
and  certain  abbots,  on  solemn  occasions ;  being  a  sort  of  cap, 
pointed,  and  cleft  at  top.  The  high  priest  among  the  Jews 
wore  a  mitre  or  bonnet  on  his  head.  The  inferior  priests 
among  the  Jews  had  likewise  their  mitres.  Those  young 
women  among  the  primitive  Christians  who  professed  a.  state 
of  virginity,  and  were  solemnly  consecrated  thereto,  wore  a 
purple  and  golden  mitre  as  a  badge  of  distinction.  The  pone 
has  no  less  than  four  different  mitres,  which  are  more  or  less 
rich,  according  to  the  solemnities  of  the  festivals  on  which  tney 
are  worn.  The  cardinals  anciently  wore  mitres  ;  some  canons 
of  cathedrals  have  the  ptivilege  of  wearing  the  mitre;  and 
some  great  families  in  Germany  bear  it  for  their  crest 

MITTIMUS,  a  writ  by  which  records  are  transferred  from 
one  court  to  another.  The  precept  directed  to  a  gaokir,  under 
the  hand  and  seal  of  a  justice  of  the  peace,  for  the  receiving 
and  safe  keeping  a  felon,  or  other  offender,  by  him  comsnitttd 
to  gaol,  is  called  a  mittimus. 

MIZZEN,  the  aftermost  or  hindermost  of  the  fixed  sails  of  a 
ship,  extended  sometimes  by  a  gaff,  and  sometimes  by  a  yard 
which  crosses  the  mast  obliquely,  the  fore  end  reaching  almost 
down  to  the  deck,  and  the  after  end  being  peeked  up  as  nigh 
above  the  middle  of  the  yard  which  is  attached  to  the  mast; 
the  head  and  foreleech,  or  the  mizien,  are  laced  upon  the  gaff 
(or  yard)  and  mast,  and  the  sheet  hauls  out  near  the  taffereh 

Mizzen  M*st,  tho  mast  which  supports  all  the  nftcr  sails. 
The  explanations  of  the  rigging,  yards,  and  sails  of  this  snast 
being  in  general  applicable  also  to  the  same  furniture  of  both 
the  other  masts,  the  reader  is  referred  to  the  articles  Siisjovd, 
Stay,  Yard,  &c.  observing  only  that  the  epithet  of  Fore. 
Main,  or  Mizzen,  is  added  to  each  term,  to  distinguish  Item 
from  each  other. 
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MNEMONICS,  the  art  of  improving  the  memory.  It  suffi- 
ciently appears  that  the  principal  expedient  for  assisting;  this 
use  fill  faculty  is  derived  from  association,  and  of  this  Simoni- 
des  and  Cicero  availed  themselves  in  the  early  ages.  All  the 
abilities  of  the  mind  borrow  from  memory  their  beauty  and 
perfection ;  without  this,  the  other  faculties  of  the  soul  are 
almost  useless.  To  what  porpose  are  all  our  labours  in  know- 
ledge and  wisdom,  if  wc  want  memory  to  preserve  and  use 
what  we  have  acquired  ?  What  avail  all  our  intellectual  or  spi- 
ritual improvements,  if  they  are  lost  as  soon  as  they  are  obtain- 
ed f  Memory  alone  enriches  the  mind,  by  preserving  what  oar 
labour  and  industry  havo  collected.  Without  memory,  there 
can  be  neither  knowledge,  nor  arts,  nor  sciences.  Without  the 
assistance  and  influence  of  this  power,  mankind  would  expe- 
rience no  improvement  in  virtue,  in  morals,  or  in  religion.  The 
soul  of  man  would  be  but  a  poor,  destitute,  naked  being,  with- 
out memory.  If  we  except  the  fleeting  ideas  of  the  moment,  it 
would  present  an  everlasting  blank. 

It  is  often  found,  that  a  fine  genius  has  but  a  feeble  memory ; 
for  where  the  genius  is  bright,  and  the  imagination  vivid,  the 
power  of  memory  may  be  too  much  neglected,  and  lose  its  im- 
provement. An  active  fancy  readily  wanders  over  a  multitude 
of  objects,  and  is  continually  entertaining  it  with  new  and  tran- 
sitory images.  It  runs  through  a  number  of  new  scenes,  or 
new  pages,  with  pleasure,  but  without  due  attention  ;  and  sel- 
dom suffers  itself  to  dwell  upon  any  of  them  long  enough  for 
the  mind  to  receive  a  deep  impression,  or  for  the  remembrance 
of  the  subject  to  be  lasting.*  Consequently,  many  persons  of 
very  bright  parts,  and  active  spirits,  have  but  short  and  narrow 
powers  of  recollection ;  possessing  riches  of  their  own,  they  arc 
not  solicitous  to  borrow  from  the  stores  of  others.  When  the 
memory  has  been  almost  constantly  employed  in  making  new 
acquirements,  and  when  there  has  not  been  a  judgment  suffi- 
cient to  distinguish  what  was  fit  to  be  remembered,  and  what 
was  idle,  trifling,  or  needless,  the  mind  has  been  filled  with 
a  wretched  heap  of  words  or  ideas.  In  this  case,  the  soul  had 
large  possessions,  but  no  true  riches.  "  Whatever,"  as  Milton 
says,  "old  Tim*,  with  his  huge  drag  net,  has  conveyed  down  to 
as,  along  the  stream  of  8gcs ;  whether  it  he  shells  or  shellfish, 
jnceLs  or  pebbles,  sticks  or  straws,  sea  weals  or  mud ;"  all  is 
treasured  up  indiscriminately,  by  those  persons  who  have  not 
the  judgment  to  determine  what  is  to  be  remembered,  and  what 
Is  to  be  forgotten.  How  many  excellent  judgments  and  rea- 
sonings arc  framed  in  the  mind  of  a  wise  and  studious  man,  in 
a  length  of  years !  How  many  worthy  and  admirable  notions  has 
at  possessed  in  life,  both  by  his  own  reasonings,  and  by  his  pru- 
dent recollections  in  the  coo rs©  of  his  reading !  But,  alas !  how 
■any  thousands  of  them  vanish,  and  are  lost  for  want  of  a 
happy  and  retentive  memory. 

Mr.  Locke,  speaking  of  the  continual  decay  of  our  ideas, 

beautifully  observes,  **  The  ideas,  as  well  as  children  of  our 

yomtb,  often  die  before  us:    and  our  minds  represent  those 

tombs  to  which  we  are  approaching ;  where,  though  the  brass 

and  marble  remain,  yet  the  inscriptions  are  effaced  by  time, 

and  the  imagery  moulders  away.    The  pictures  drawn  in  our 

minds  are  laid  in  fadingcolours,  and,  if  not  sometimes  refreshed, 

vanish  and  disappear.      How  much  the  constitution  of  our 

bodies,  and  the  make  of  our  animal  spirits,  are  concerned  in 

this,  and  whether  the  temper  of  the  brain  makes  this  difference, 

that,  in  some  it  retains  the  characters  drawn  on  it  like  marble, 

ii  ethers  like  free  stone,  and  in  others  little  better  than  sand  ; 

I  shall  not  here  inquire :  though  it  may  seem  probable,  that 

the  constitution  of  the  body  does  sometimes  in  fine  nee  the 

Memory;  sinee  we  oftentimes  find  a  disease  quito   strip  the 

mod  of  all  its  ideas,  and  the  flames  of  a  fever,  in  a  few  days, 

fakine  all  those  images  to  dust  and  confusion,  which  seemed 

to  be  as  lasting  as  if  graved  in  marble." 

A  good  memory  has  these  qualifications:  (1.)  It  is  ready  to 
receive  and  admit,  with  perfect  case,  the  various  ideas  of 
aords  and  things  which  are  learned  or  taught.  2.  It  is  copious 
taasah  to  treasure  up  these  ideas  in  great  number  and  variety. 


•  1ft  all  ffcest  euet,  («ay»  Locke.)  ideas  id  the  mind  quickly  fade,  and 
M  Tuiah  qaito  out  of  the  undemanding,  leaving  no  more  footsteps  01 
hftag  On«in  of  themselves,  than  ahadowt  do  firing  over  fields  of 
;  Md  lbs  mind  is  u  void  of  Uicm  u  if  the?  bad  never  been  (here. 
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3.  It  is  sufficiently  strong,  to  retain,  for  a  considerable  time, 
those  words  or  thoughts  which  arc  committed  to  its  care.  4.  It 
possesses  the  power  of  suggesting  and  recollecting,  from  the 
abundance  of  its  store,  words  or  thoughts  proper  for  every  oc- 
casion in  life. 

Rules  for  Improving  the  Memory, — Many  rules  have  been 
given  for  the  regulation  of  this  important  faculty :  the  follow- 
ing, if  attentively  practised,  will  conduce  much  to  the  solid  and 
lasting  improvement  of  the  memory. 

Temperance  in  eating,  drinking,  and  sleep, — The  memory  de- 
pends much  upon  the  state  of  the  brain,  and  therefore  what 
is  hurtful  to  the  latter  must  he  prejudicial  to  the  former*  Too 
much  sleep  clouds  the  brain,  and  too  little  overheats  it;  there- 
fore, cither  of  these  extremes  ought  to  he  avoided.  Intemper- 
ance of  all  kinds,  and  excess  of  passion,  havo  the  same  ill 
e  fleets. 

A  clear  and  distinct  apprehension  of  what  we  wish  to  remember. 
We  should  understand  the  subject  thoroughly,  and  fix  our  view 
particularly  upon  its  importance. 

An  abridgment  of  a  good  book  is,  sometimes,  a  very  useful  exer- 
cise.—In  general  wc  should  preserve  the  doctrines,  sentiments, 
or  facts,  that  occur  in  reading ;  we  should  lay  the  book  aside, 
and  put  thcin  in  our  own  words. 

Method  and  regxdarity  are  essentially  necessary. — Those  things 
are  best  remembered,  the  parts  of  which  arc  methodically  dis- 
posed and  mutually  connected. 

Repetition  and  review. — When  a  person  is  hearing  a  sermon, 
or  a  lecture,  he  should  endeavour  to  recollect  the  several  heads 
of  it.  from  the  beginning,  two  or  three  times  before  the  dis- 
course is  finished.  The  omission  or  the  loss  of  a  few  sentences 
is  amply  compensated  by  preserving  in  the  mind  the  method 
and  order  of  the  whole  discourse,  in  all  its  most  important 
branches.  Discoursing  with  our  companions  on  what  wc  have 
been  reading,  or  teaching  it  to  our  younger  friends,  is  an  excel- 
lent mode  of  repetition,  and  contributes,  more  than  any  other 
perhaps,  to  assist  the  memory.  The  memory  gains  great  ad- 
vantage by  having  the  objects  of  our  learning  drawn  out  into 
schemes  or  tables.  The  situation  of  the  several  parts  of  the 
earth  is  better  learned  by  one  day's  consultation  with  the  ter- 
restrial globe,  than  by  merely  reading  the  description  of  their 
situation  a  hundred  times  over  in  books  of  geography.  Writing 
what  vi  c  wish  to  remember  once,  and  giving  it  due  attention, 
will  fix  it  more  in  the  mind  than  reading  it  several  times. 
What  we  have  seen  is  not  so  soon  forgotten  as  what  wc  have  only 
heard.  What  Horace  affirms  of  the  mind  or  passions,  is  not  less 
applicable  to  the  memory  : 

Sounds  which  addresA  the  ear  arc  lost  and  die 
In  one  hliort  hour ;  but  thut  which  strikes  the  eje 
Lives  long  upon  the  mind  ;  the  fuithfnl  vight 
Engraves  the  knowledge  with  a  hesm  of  light. 

Rhyme,  The  memory  of  useful  things  may  receive  consi- 
derable aid,  if  they  are  thrown  into  verse.  For  the  numbers 
and  measures,  and  rhyme,  according  to  the  poesy  of  different 
languages,  assist  us  very  materially  in  receiving  what  is  pro- 
posed to  our  observation, and  in  preserving  it  long  in  our 
remembrance.  How  many  of  the  common  affairs  of  human  life 
taught  in  early  years  are  indelibly  fixed  in  our  memories  by  the 
aid  of  rhyme. 

Initial  letters-— Tt  has  sometimes  been  the  practice  to  im- 
print names  or  sentences  on  the  memory,  by  taking  the  first 
letter  of  every  word  of  that  sentence,  or  of  those  names,  and 
making  a  new  word  out  of  them.  The  name  of  the  Maccabees 
is  borrowed  from  the  first  letter  of  the  Hebrew  words  which 
make  the  sentence,  Mi  Canwha,  linclim  Jehovah,  that  is.  Who 
is  like  thee  among  the  gods  ?—  which  was  written  on  their  ban- 
ners. So  the  word  Yibyyor  teaches  us  to  remember  the  order 
of  the  seven  original  colours  as  they  appear  by  the  sun-beams, 
cast  through  a  prism  on  white  paper,  or  formed  by  the  sun  in  a 
rainbow,  according  to  the  different  refrangibility  of  the  rays, 
viz.  violet,  indigo,  blue,  green,  yellow,  orange,  and  red. 

Common  Place  Rook.— There  have  been  many  different  modes 
of  keeping  this  book  offered  to  our  attention,  and  almost  every 
person  has  one  peculiar  to  himself.  That  which  Mr.  Locke 
found,  after  twenty  j  ears*  experience,  to  be  the  most  convenient 
and  advantageous,  is  thus  described*  The  first  page  of  the 
book,  or,  for  more  room,  the  two  first  pages  fronting  each  other, 
BM 
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are  to  serve  for  a  kind  of  index  to  the  whole,  and  contain  refer- 
ences to  every  place  or  matter  therein ;  in  the  commodious 
contrivance  of  this,  so  as  it  may  admit  of  a  sufficient  variety 
of  materials,  without  confusion,  all  the  secret  of  the  method 
consists.  The  manner  of  it,  as  laid  down  by  Mr.  Locke,  will 
be  conceived  from  the  following  specimen,  wherein  what  is  to 
be  done  in  the  book  for  all  the  letters  of  the  alphabet,  is  here 
shewn  in  the  first  four. 


a 


H 


B 


e  2  3. 


u 


C 


o 


14 


D 


u 


The  index  of  the  common  place  book  being  thus  formed,  it  is 
ready  for  the  taking  down  any  thing  therein.  In  order  to  this,  con- 
sider to  what  head  the  thing  you  would  enter  is  most  naturally 
referred,  and  under  which  one  would  be  led  to  look  for  such  a 
thing ;  in  this  head  or  word  regard  is  to  be  had  to  the  initial 
letter,  and  the  first  vowel  that  follows  it;  which  are  the  charac- 
teristic letters  whereon  all  the  use  of  the  index  depends.    Sup- 
pose I  would  enter  down  a  passage  that  refers  to  the  head 
beauty  ;  U,  I  consider,  is  the  initial  letter,  and  e  the  firstvowel, 
then  looking  upon  the  index  of  the  partition  B,  and  therein  the 
line  e  (which  is  the  place  for  all  words   whose  initial  is  B,  and 
the  first  vowel  e  ;    as  beauty,  beneficence,  bread,  bleeding, 
blemishes,  &c.)  and  finding  no  numbers  already  written  to  di- 
rect me  to  any  page  of  the  book  where  words  of  that  character- 
istic have  been  entered,  I  turn  forward  to  the  first  blank  page 
I  find,  which  in  a  fresh  book,  as  this  is  supposed  to  be,  will  be 
page  2,  and  here  write  what  1  have  occasion  for  on  the  head 
beauty  ;  beginning  tbe  head  in  the  margin,  and  indenting  all  the 
other  subservient  lines,  that  the  head  may  stand  out  and  shew 
itself;  this  done,  I  enter  the  page  where  it  is  written,  viz.  2,  in 
the  space  B  e ;  from  which  time  the  class  B  c,  becomes  wholly 
in  possession  of  the  second  and  third  pages,  which  are  consign- 
ed to  letters  of  this  characteristic. 

Note.  If  the  head  be  a  monosyllable  beginning  with  a  vowel, 
the  vowel  is  at  the  same  time  both  tho  initial  letter  and  the 
characteristic  vowel ;  thus  the  word  Art  is  to  be  written  in  A  a. 
Mr.  Locke  omits  three  letters  of  the  alphabet  in  his  index,  viz. 
K,  Y,  and  W,  which  arc  supplied  by  C,  I,  and  U,  equivalent 
to  them  ;  and  as  for  Q,  since  it  is  always  followed  by  an  tc,  he 
puts  it  in  the  first  place  of  Z ;  and  so  has  no  Z  a,  which  is  a 
characteristic  that  very  rarely  occurs.  By  tbos  making  Q  the 
last  of  tho  index,  its  regularity  is  preserved  without  diminishing 
its  extent.  Others  choose  to  retain  the  class  Z  tc,  and  assign  a 
place  for  Q  u  below  the  index. 

If  any  imagine  these  hundred  classes  are  not  sufficient  to 
comprehend  all  kinds  of  subjects  without  confusion,  he  may 
follow  the  same  method,  and  yet  augment  tho  number  to  500, 
by  taking  in  one  or  more  characteristic  to  them.    But  the  in- 


ventor assures  as,  that  in  all  his  collections  for  a  long  series 
of  years,  he  never  found  any  deficiency  in  the  index  as  above 
laid  down. 

The  most  effectual  method  of  improving  the  memory  is  by 
due  and  proper  exercise.  Our  memories  will  be  in  a  great 
measure  molded  and  formed,  improved  or  injured,  according 
to  the  exercise  of  them.  If  we  never  use  them,  they  will  he 
almost  lost.  Those  who  are  accustomed  to  converse  and  read 
of  a  few  things  only,  will  retain  but  a  few  in  their  memory. 
Those  who  are  used  to  remember  an  event  for  an  hour,  and  to 
charge  their  memories  with  it  no  longer,  will  retain  this  event 
but  an  hour  before  it  vanishes.  But,  on  the  other  hand,  espe- 
cial care  should  be  taken,  that  the  memory  of  the  learner  be 
not  crowded  with  too  great  a  variety  of  ideas  atone  time.  This 
is  the  way  to  learn  nothing ;  one  idea  effaces  another. 

The  Memory  can  be  improved  only  by  moderate  exercise. — Such 
is  the  opinion  of  Dr  Watts,  a  high  authority  in  matters  of  this 
nature,  respecting  the  improvements  of  the  natural  memory. 
The  recollection  which  ordinary  memories  possess,  appears  to 
be  resolvable  into  two  principal  sources,  the  vivacity  of  the 
impression,  and  association.  Singularity  of  impression  is  gene- 
rally accompanied  with  vivacity,  but  association  is  the  princi- 
pal expedient  for  assisting  the  memory.  Thus  "  when  I  see  the 
house  of  my  friend,  I  recollect  his  family ;  when  I  hear  of  Water- 
loo, I  recollect  the  overthrow  of  Napoleon." 

MOAT,  or  Ditch,  in  Fortification,  a  deep  trench  dug  round 
the  rampart  of  a  fortified  place,  to  prevent  surprises.  The 
brink  of  the  moat  next  the  rampart,  is  called  the  scarp ;  and 
the  opposite  one,  the  counterscarp.  A  dry  moat  round  a  large 
place,  with  a  strong  garrison,  is  preferable  to  one  full  of  water; 
because  the  passage  may  be  disputed  inch  by  inch,  and  tbe 
besiegers,  when  lodged  in  it,  are  continually  exposed  to  the 
bombs,  grenades,  and  other  fire-works,  which  are  thrown  inces- 
santly from  the  rampart  into  their  works.  In  the  middle  of  dry 
moats,  there  is  sometimes  another  small  one  called  lunette, 
which  is  generally  dug  so  deep  till  they  find  water  to  fill  it 
The  deepest  and  broadest  moats  are  accounted  the  best,  bat  a 
deep  one  is  preferable  to  a  broad  one  ;  the  ordinary  breadth  is 
about  twenty  fathoms,  and  the  depth  about  sixteen.  To  drain 
a  mote  that  is  full  of  water,  they  dig  a  trench  deeper  than  the 
level  of  the  water,  to  let  it  run  off,  and  then  throw  hurdles  upon 
the  mud  and  slime,  covering  them  with  earth  or  bandies  of 
rushes,  to  make  a  sure  and  firm  passage. 

MOBILITY,  a  contingent  property  of  bodies,  bat  most 
essential  to  their  constitution.  Every  body  at  rest  can  be  pat 
in  motion,  and  if  no  impediment  intervenes,  this  change  may 
be  effected  by  the  slightest  external  impression.  Thus,  the 
largest  cannon  ball,  suspended  freely  by  a  rod  or  chain  from  a 
lofty  ceiling,  is  visibly  agitated  by  the  horizontal  stroke  of  a 
swan  shot,  which  has  gained  some  velocity  in  its  descent 
through  the  arc  of  a  pendulum.  In  like  manner,  a  ship  of  any 
burden  is,  in  calm  weather  and  smooth  water,  gradually  poll- 
ed along  even  by  the  exertions  of  a  boy.  A  certain  measure 
of  force,  indeed,  is  often  required  to  commence  or  to  maintain 
the  motion;  but  this  consideration  is  wholly  extrinsic,  and 
depends  on  the  obstacles  at  first  to  be  overcome,  and  on  the 
resistance  which  is  afterwards  encountered.  If  the  adhesion 
and  intervention  of  other  bodies  were  absolutely  precluded, 
motion  would  be  generated  by  the  smallest  pressure,  and 
would  continue  with  undiminished  energy. 

MODE,  in  Logic,  called  also  syllogistic  mood,  a  proper  dis- 
position of  the  several  propositions  of  a  syllogism,  in  respect  of 
quantity  and  quality. 

Mode,  in  Philosophy,  denotes  the  manner  of  a  thing's  exis- 
tence. 

MODEL,  in  a  general  sense,  an  original  pattern,  proposed  ft* 
any  one  to  copy  or  imitate.  This  word  is  particularly  in  building, 
as  applicable  to  an  artificial  pattern  made  in  wood,  stone,  plas- 
ter, or  other  matter,  with  all  its  parts  and  proportions,  in  order 
for  the  better  conducting  and  executing  some  great  woik,  and  to 
give  an  idea  of  the  effect  it  will  have  when  finished.  They  alst 
use  models  in  painting  and  sculpture;  whence  in  the  acade- 
mies of  painting  they  give  the  term  Model  to  a  naked  man  or 
woman,  disposed  in  several  postures,  to  afford  an  opportunity 
to  the  scholars  to  design  him  in  various  views  and  attitudes. 
Models  in  imitation  of  any  natural  or  artificial  substance,  arc 
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most  am  illy  made  by  means  of  moulds  composed  of  plaster  of 
Parts.  Thus,  when  a  model  is  to  be  taken,  the  surface  of  the 
original  is  first  greased,  to  prevent  the  plaster  from  sticking  to 
it.  The  original  is  then  laid  on  a  smooth  table,  previously 
greased,  or  covered  with  a  cloth  to  prevent  the  plaster  sticking 
to  it:  then  surround  the  original  with  a  frame  or  ridge  of  gla- 
ciers' putty,  at  such  a  distance  from  it  as  will  admit  the  plaster 
to  rest  upon  the  table,  on  all  sides  of  the  subject,  for  about  an 
inch,  or  as  much  as  is  sufficient  to  give  the  proper  degree  of 
strength  to  the  mould.  A  sufficient  quantity  of  plaster  is  then 
to  be  poured  as  uniformly  as  possible  over  the  whole  substance, 
on  til  it  is  every  where  covered  to  such  a  thickness  as  to  give  a 
proper  substance  to  the  mould,  which  may  vary  in  proportion 
to  the  sise.  The  whole  must  then  remain  in  this  condition  till 
the  plaster  has  attained  its  hardness :  when  the  frame  is  taken 
away,  the  mould  may  be  inverted,  and  the  subject  removed 
from  it ;  and  when  the  plaster  is  thoroughly  dry,  let  it  be  well 
seasoned. 

MODULATION,  in  Music,  the  art  of  conducting  harmony, 
in  composition,  or  extemporary  performance,  through  those 
keys  and  modes  which  have  a  due  relation  to  the  fundamental 
or  original  key. 

MODUS  DECIMANPI,  in  Law,  is  where  money,  land,  or 
other  Valuable  consideration,  has  been  given,  time  out  of  mind, 
to  the  minister  or  parson  of  any  certain  place,  in  the  room  of 
tithes. 

MOHAIR,  the  hair  of  a  kind  of  goat,  frequent  about  Angora, 
in  Turkey. 

MOISTURE,  a  term  sometimes  used  to  denote  animal 
fluids,  the  juices  of  plants,  or  dampness  of  the  air  or  other 
bodies. 

MOLE,  a  name  given  in  the  Mediterranean  to  a  long  pier 
or  artificial  bulwark  of  masonry,  extending  obliquely  across 
the  entrance  of  a  harbour,  in  order  to  break  the  force  of  the 
sea  from  the  vessels  that  are  anchored  within. 

Mole,  is  also  applied  to  the  harbour  or  haven  which  is 
formed  by  the  bulwark  above  described,  which  latter  is  then 
denominated  the  mole  head. 

MOLECULE,  the  same  as  Atoms. 

If  OLLUSCA,  in  Natural  History,  the  second  order  of  the 
Linnaean  class  vermes.  They  are  naked ;  furnished  with  ten- 
tacnla,  or  arms ;  for  the  most  part  inhabitants  of  the  sea ;  and, 
by  their  phosphoreous  quality,  illuminate  the  dark  abyss  of  the 
waters.  This  order  is  composed  of  simple  animals  furnished 
with  limbs. 

MOLOSSES,  the  thick  fluid  matter  remaining  after  the  su- 
gar is  made,  resembling  syrup. 

MOLTBDATES,  in  Chemistry,  salts  formed  from  the  molyb- 
<He  acid,  and  the  earths,  alkalies,  &c.  They  are  colourless, 
and  soluble  in  water ;  they  have  a  metallic  taste.  The  prus- 
smte  of  potash  throws  down  from  several  of  them  a  light  brown- 
cokMired  precipitate. 

MOLYBDENA,  or  Sulphurct  of  Molybdenum,  occurs  mas- 
sive, disseminated,  and  rarely  crystallized.  Its  colour  is  like 
mat  of  fresh  cot  metallic  lead.  It  occurs  in  granular  distinct 
concretions ;  it  is  opaque,  stains  the  fingers,  and  leaves  shining 
traces  when  drawn  over  paper ;  it  is  very  soft,  and  easily  divi- 
sible in  the  direction  of  the  laminae*  Specific  gravity  4-5  to  4*7. 
It  is  infusible  before  the  blow-pipe,  but  exhales  a  sulphureous 
•dour;  at  a  very  high  heat  it  melts,  gives  out  whi  e  fumes,  and 
sums  with  a  blue  flame.  It  is  found  in  Norway,  Sweden,  Sax- 
say,  and  in  Mont-Blanc  in  Switzerland. 

MOLYBDENUM,  a  metal  of  a  grayish-white  colour,  in  the 

of  brittle  infusible  grains.    In  the  analysis  was  obtained 

r,  end  a  whitish  powder,  which  is  a  metallic  oxide,  and 

the  properties  of  an  acid.  Hitherto  this  metal  is  only 

in  grains,  the  greatest  heat  has  not  been  sufficient  to 

H  into  a  button ;  Its  specific  gravity  is  7*4. 

MOLYBDIC or  Molybdovs  Acid.    (See above.)    Molybdio 
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bines  with  alkalies,  earths,  and  several  metallic  oxides, 

molybdates,  which  see.    This  acid,  combined  with 

forms  a  colourless  salt ;  mixed  with  filings  of  tin  and 

acid,  it  becomes  blue,  and  precipitates  flakes  of  the 

eoftonr,  which  disappear  after  sometime;  100  parts  are 

ed  of  67  molybdenum,  and  33  oxygen. 

iYBBAUX,  William,  a  celebrated  astronomer  and 


mathematician,  was  born  at  Dublin,  in  the  year  1066,  and  died 
in  1098. 

Molyneaux,  Smmuel,  son  of  the  former,  was  also  an  able 
astronomer;  but  his  public  situation  prevented  him  from  pur* 
suing  the  subject  to  the  same  extent  as  had  been  done  by  his 
father. 

MOMENT,  an  indefinite  small  portion  of  time,  having  the 
same  relation  to  duration  as  a  point  has  to  a  line. 

Moment,  in  the  Modern  Analysis,  is  the  same  as  Infinitesi- 
mal, Increment,  or  Decrement;  for  an  explanation  of  which  see 
those  terms. 

MOMENTUM,  in  Mechanics,  is  the  same  with  impetus,  or 
quantity  of  motion,  and  is  generally  estimated  by  the  product 
of  the  velocity  and  mass  of  the  body.  This  is  a  subject,  how- 
ever, which  has  led  to  various  controversies  between  philoso- 
phers, some  estimating  it  by  the  mass  into  the  velocity,  as 
stated  above,  while  others  maintain,  that  it  varies  as  the  mass 
into  the  square  of  the  velocity.  But  this  difference  seems  to 
have  arisen  rather  from  a  misconception  of  the  term,  than  from 
any  other  cause :  those  who  maintain  the  former  doctrine, 
understanding  momentum  to  signify  the  momentary  impact ; 
and  the  latter,  as  the  sum  of  all  the  impulses  till  the  motion  of 
the  body  is  destroyed.    See  Force. 

MOMORDICA  ELATERIUM.  Spirting  Cucumber.—  The 
fruit  of  the  Elaterium  is  a  strong  cathartic,  and  very  often 
operates  also  upwards.  Two  or  three  grains  are  accounted  in 
most  cases  a  sufficient  dose.  Simon  Paulli  relates  some  in- 
stances of  the  good  effects  of  this  purgative  in  dropsies:  but 
cautions  practitioners  not  to  have  recourse  to  it  till  after  milder 
medicines  have  proved  ineffectual ;  to  which  caution  we  heartily 
subscribe.  Medicines  indeed,  in  general,  which  act  with  vio- 
lence in  a  small  dose,  require  the  utmost  skill  to  manage  them 
with  any  tolerable  degree  of  safety :  to  which  may  be  added, 
that  the  various  methods  of  making  these  kinds  of  prepara- 
tions, as  practised  by  different  hands,  most  needs  vary  their 
power. 

MONADES.    See  Digits. 

MONARCHY,  a  government  in  which  the  sopreme  power  is 
invested  in  a  single  person.  There  are  several  kinds  of  monar- 
chies, as,  where  the  monarch  is  invested  with  an  absolute  pow- 
er, and  is  accountable  to  none  but  God  ;  or  limited,  where  the 
supreme  power  is  virtually  in  the  laws,  though  the  majesty  of 
government  and  the  administration  is  vested  in  a  single  person. 
Monarchies  are  also  either  hereditary  or  elective,  where  the 
choice  depends  upon  all  who  enjoy  the  benefit  of  freedom,  or 
upon  a  few  persons  in  whom  the  constitution  vests  the  power 
of  election. 

MONASTERY,  a  convent,  or  house  built  for  the  reception 
and  entertainment  of  monks,  medicant  friars,  or  nuns,  whether 
it  be  an  abbey,  priory,  fee. 

MONEY,  the  medium  of  commerce,  commonly  metal,  and 
generally  of  a  determined  shape  and  weight  to  which  pnblic 
authority  has  affixed  a  certain  value.  Money  is  usually  divi- 
ded into  real  or  effective ;  and  imaginary,  or  money  of  account. 
Real  money  includes  all  coins  or  species  of  gold,  silver,  cop- 
per, &c  which  exist  and  have  currency.  Imaginary  money,  or 
money  of  account,  is  that  which  has  never  existed,  or  at  least 
which  does  not  exist  in  real  specie,  but  is  a  denomination 
invented  or  retained  to  facilitate  the  stating  of  accounts,  by 
keeping  them  still  on  a  fixed  footing,  not  to  be  changed  like 
current  coins.  No  person  is  obliged  to  take  in  pat  ment  any 
money  which  is  not  lawful  metal,  that  is,  of  silver  and  gold, 
except  for  sums  under  sixpence.  But  it  was  decided  in  Hiliry 
term,  1790,  that  bank  notes  were  considered  as  money,  and 
therefore  a  proper  tender  in  payment. 

English  Money  of  Account,  is  the  pound,  shillings,  and  pence, 
the  pound  contains  twenty  shillings,  and  the  shilling  twelve 
pence.  Originally  the  pound  was  one  pound  weight  of  silver, 
which  was  coined  into  twenty  shillings,  and  a  penny  was  a 
pennyweight,  or  the  240th  part  of  a  pound.  In  Scotland,  the 
denominations  were  the  same,  but  the  poond  of  siher  was  gra- 
dually coined  into  more  and  more  shillings,  until  at  last  the 
pound  was  reduced  to  only  one-twelfth  part  of  the  value  of  the 
present  ponnd  sterling. 

French  Money  of  Account  is  francs  and  centimes:  sons  still 
appear  sometimes  in  accounts,  and  20  of  them  make  a  franc. 
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Money  bringing  into  Court.  In  some  actions  oi  law  the  de- 
fendant is  allowed  to  pay  a  sum  into  court,  which  he  contends 
is  the  fair  amount  of  the  plaintiffs  just  demand,  and  the  plaintiff 
will  afterwards  proceed  at  his  peril. 

MONOCEROS,  the  Unicorn,  is  a  modern  constellation 
formed  by  that  great  innovator  Hevclius,  out  of  the  stella? 
informes  of  the  ancients* — Boundaries  and  Contents:  N.  by 
Gemini,  Canis  Minor,  and  Hydra;  E.  by  Hvdra;  S.  by  Argo 
Navis  and  Canis  Major;  and  W.  by  Orion.  There  are  thirty- 
one  stars  assigned  to  this  constellation  in  the  Britannic  Cata- 
logue, viz.  ten  of  the  fourth  magnitude,  and  the  remainder  of 
smaller  magnitudes. 

MONOCHORD,  in  Music,  an  instrument  so  called  because 
it  is  furnished  with  only  one  string.  Its  use  is  to  measure  and 
adjust  the  ratios  of  the  intervals,  which  it  effects  by  the  means 
of  moveable  bridges  calculated  to  divide  the  chord  at  the  plea- 
sure of  the  performer. 

MONOCULUS,  in  Natural  History,  a  genus  of  insects  of  the 
order  aptera.  There  are  about  50  species,  separated  into 
sections. 

MONODON,  the  Narwhal,  in  Natural  History,  a  genus  of 
mammalia,  of  the  order  cetae.  The  only  genus  of  this  species  is 
M.  monoceros,  or  the  unicorn  narwhal,  found  in  the  northern 
seas,  and  generally  of  the  length  of  twenty  feet  from  the  mouth 
to  the  tail ;  from  a  socket  in  the  upper  jaw  on  one  side,  a  tooth 
somewhat  resembling  a  horn  grows  in  a  perfectly  straight  di- 
rection, and  a  wreathed  or  screw-like  form,  to  the  length  of  six, 
and  occasionally  nine  or  ten  feet,  of  a  light  yellow  colour,  and 
terminating  in  a  sharp  point,  a  circumstance  by  which  it  is 
discriminated  from  every  other  species  of  whales.  The  inci- 
pient protrusion  of  a  second  tooth  on  the  other  side  of  the  jaw 
is  generally  perceivable,  and  in  some  instances,  though  rarely, 
both  advance  to  maturity.  The  narwhals  subsist  principally 
upon  flat-fish.  They  are  seldom  observed  in  the  open  sea,  and 
frequent  the  unfrozen  spots  near  the  coasts  of  the  arctic  re- 
gions. They  are  taken  by  the  Grecnlandersin  preat  abundance 
by  the  harpoon ;  their  flesh  is  eaten  prepared  in  various  ways, 
and  the  oil  and  intestines  are  also  articles  in  great  request. 
The  tendons  are  split  into  thin  fibres,  serving  the  purposes  of 
thread,  and  the  teeth  are  used  sometimes  for  bunting  horns, 
and  more  frequently  as  pillars  and  gate  posts  in  houses.  These 
horns  were  formerly  considered  as  indicative  of  royal  state  and 
magnificence,  being  employed  as  the  ornaments  of  palaces. 

MONOGRAM,  a  character  or  cipher,  composed  of  one,  two, 
or  more  letters  interwoven;  being  a  kind  of  abbreviation  of  a 
name,  anciently  used  as  a  seal,  badge,  arms,  &c.  The  use  of 
arms  is  very  ancient,  as  appears  from  Plutarch,  and  from  some 
Greek  medals  of  the  time  of  Philip  of  Macedon  and  Alexander 
bis  son.  The  Roman  labarum  bore  the  monogram  of  Jesus 
Christ,  which  consisted  of  two  letters,  a  P  placed  perpendicu- 
larly through  the  middle  of  an  X,  as  we  rind  it  on  many  medals 
iu  the  time  of  Constantinc,  these  being  the  two  first  letters  of 
the  word  XPI2T02.  Thus,  under  the  Eastern  empire,  it  is 
usual  to  find  MIK,  which  are  the  monogram  of  Mary,  Jesus, 
Constantine. 

MONOMIAL,  in  Algebra,  is  a  quantity  consisting  only  of 
one  term ;  as  a  x,  3  b  *',  &c. 

MONOTONY,  an  uniformity  of  sound,  or  fault  in  pronunci- 
ation, when  a  long  series  of  words  are  delivered  in  one  unvaried 
tone. 

MONS  MENS/E,  the  Table  Mountain,  a  modern  asterisra, 
situated  between  the  Southern  Pole  of  the  World  and  the 
Ecliptic,  contains  thirty  stars:  this  constellation  culminates 
with  Auriga  and  Orion. 

MONSOON,  a  species  of  trade  wind  in  the  East  Indies, 
which  for  six  months  blows  constantly  the  same  way,  and  the 
contrary  way  the  other  six  months.  However,  it  ought  to  be 
observed,  that  the  points  of  the  compass  from  whence  the  mon- 
soons blow,  as  well  as  the  times  of  their  shifting,  differ  in  dif- 
ferent parts  of  the  Indian  ocean.  The  cause  of  monsoons  is 
this  :  when  the  sun  approaches  the  northern  tropic,  there  arc 
countries,  as  Arabia,  Persia,  India,  &c.  which  become  hotter, 
and  reflect  more  heat  than  the  seas  beyond  the  equator,  which 
the  sun  has  left;  the  winds,  therefore,  instead  of  blowing 
from  thence  to  the  parts  under  the  equator,  blow  the  contrary 
way  ;  and  when  the  sun  leaves  those  countries,  and  draws  near 


the  other  tropic,  the  winds  tarn  about,  and  blow  on  the  opposite 
point  of  the  compass. 

MONTGOLFIER,  a  name  sometimes  given  to  those  bal- 
loons which  receive  their  buoyancy  from  the  burning  of  com- 
bustible materials ;  being  thus  denominated  after  toe  name  of 
their  iuventor,  by  which  name  they  are  also  distinguished  froa. 
the  inflammable  air-balloons.    See  Aerostation. 

MONTH,  the  twelfth  part  of  the  year,  and  is  so  called  ham 
the  moon,  by  whose  motions  it  was  regulated,  being  properly 
the  time  in  which  the  moon  runs  through  the  zodiac.  The  loaar 
month  is  either  illuminative,  periodical,  or  synodical. 

Illuminative  Month,  is  the  interval  between  the  first  appear* 
ance  of  one  new  moon  and  that  of  the  next  following.  As  the 
moon  appears  sometimes  sooner  after  one  change  than  after 
another,  the  quantity  of  the  illuminative  month  is  not  alwaji 
the  same.    The  Turks  and  Arabs  reckon  by  this  month. 

Lunar  Periodical  Month,  is  the  time  in  which  the  mow 
runs  through  the  zodiac,  or  returns  to  the  same  point  arsis; 
the  quantity  of  which  is  27d  7h  43m  8». 

Lunar  Synodical  Mjdnth,  called  also  a  lunation,  is  the  time 
between  two  conjunctions  of  the  moon  with  the  son  orbctveea 
two  new  moons;  the  quantity  of  which  is  29*  12h44m3*  11". 
The  ancient  Romans  used  lunar  months,  and  made  them  alter- 
nately of  twenty-nine  and  thirty  days.  They  marked  the  days 
of  each  month  by  three  terms,  viz.  Calends,  Nones,  and  Ides. 

Solar  Month,  is  the  time  in  which  the  sun  runs  through  oat 
entire  sign  of  the  ecliptic ;  the  mean  quantity  of  which  it 
3CW  10h  29m  6«,  being  the  twelfth  part  of  36a*  5*  40»  the 
solar  year. 

Astronomical  or  Natural  Month,  is  that  measured  by 

exact  interval  corresponding  to  the  motion  of  the  snnor  mooa; 
such  are  the  lunar  and  solar  months  above  mentioned. 

Civil  or  Common  Month,  is  an  interval  of  a  certain  number 
of  whole  days,  approaching  nearly  to  the  quantity  of  sane 
astronomical  month.    These  may  be  either  lunar  or  solar. 

The  Civil  Lunar  Month  consists  alternate] y  of  twenty-nine 
and  thirty  days.  Thus  will  two  civil  months  be  equal  to  two 
astronomical  ones,  abating  for  the  odd  minutes;  and  so  the 
new  moon  will  be  kept  to  the  first  day  of  such  civil  months  for 
a  long  time  together.  This  was  the  month  in  civil  or  commoa 
use  among  the  Jews,  Greeks,  and  Romans,  till  the  time  of 
Julius  C;vsar. 

The  Civil  Solar  Month,  consisted  alternately  of  thirty  and 
thirty-one  days,  excepting  one  month  of  the  twelve,  which  con- 
sisted only  of  twenty-nine  days ;  but  every  fourth  year  of  thirty 
days.  The  form  of  civil  months  was  introduced  by  Julias 
Caesar.  Under  Augustus,  the  sixth  month,  till  then  from  its 
place  called  Scxtilis,  received  the  name  Augustas,  now  August, 
in  honour  of  that  prince ;  and  to  make  the  compliment  still 
greater,  a  day  was  added  to  it,  which  made  it  consist  of  thirty- 
one  days,  though  till  then  it  had  only  contained  thirty  days;  to 
compensate  for  which,  a  day  was  taken  from  February,  mak- 
ing it  consist  of  twenty-eight  days,  and  twenty*  nine  every 
fourth  year.  Such  are  the  civil  or  calendar  months  now 
used  through  Europe. 

MONTH,  in  Law,  is  generally  a  lunar  month  of  twenty-eight 
days,  unless  otherwise  expressed. 

MONTLCLA,  John  Etiennf.,  a  celebrated  French  mathema- 
tician, was  born  at  Lyons,  September  5,  1725;  and  very 
early  in  the  College  of  the  Jesuits  acquired  a  very  intimate 
knowledge  of  the  Latin  and  Greek  languages,  to  which  he 
added  also  several  modern  languages,  as  the  Italian,  English, 
German,  and  Dutch  ;  which,  joined  to  a  very  complete  know- 
ledge of  the  mathematical  and  philosophical  sciences,  and  a 
remarkable  accuracy  of  research,  eminently  qualified  him  for 
the  performance  of  that  work  by  which  he  is  most  distinguished, 
and  by  which  he  has  laid  a  lasting  obligation  on  every  admirer 
of  these  sciences,  viz.  his  "  Histoire  des  Mathematiquef," 
which  first  appeared  in  1758,  in  2  vols.  4to.  and  which  has  been 
since,  viz.  in  1802,  republished,  and  augmented  to  4  vols.  4U>. 
by  Lalande ;  the  additions  being  principally  drawn  from  the 
numerous  manuscript  notes  left  by  Montucla  at  the  time  of  his 
death,  which  happened  at  Paris,  December  18,  1799. 

MONUMENT,  in  Architecture,  a  building  destined  to  pre- 
serve the  memory,  &c.  of  a  person  who  raised  it,  or  for  whom 
it  was  raised ;  as,  a  triumphal  arch,  a  mausoleum,  a  pyramid,  fee 
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MOOD,  or  Mode,  in  Grammar,  the  different  manner  of  con- 
jugating verbs,  serving  to  denote  the  different  affections  of  the 
mind. 

MOON,  Luna,  in  Astronomy,  one  of  the  heavenly  bodies, 
tbe  constant  attendant  of  our  earth,  about  which  she  revolves 
as  a  centre,  illuminating  us  by  her  reflected  rays  in  the  absence 
of  the  sun.  The  principal  elements  and  phenomena  of  this 
body  are  thus  stated  by  Mr.  Haily,  in  the  Philosophical  Maga- 
zine fur  January,  1812,  in  a  very  neat  and  useful  synopsis  of 
astronomy,  drawn  principally  from  the  Systeme  Du  Monde  of 
Laplace.  The  motions  of  the  moon  are  exceedingly  eccentric 
and  irregular.  She  performs  her  mean  sidereal  revolution  in 
T7*  7*43"  11*'5:  but  this  period  is  variable,  and  a  comparison 
of  the  modrrn  observations  with  the  ancient  proves  incontes- 
table* an  acceleration  in  her  mean  motion.  Her  mean  tropical 
revolution  is  27d  7h  43m  4"'7,  and  her  mean  synodical  revolution 
">*  12h  44m  2*8.  Her  mean  distance  from  the  earth  is  29-9*2 176 
limes  the  diameter  of  the  terrestrial  equator,  or  about  237,<KK) 
miles.  Tho  eccentricity  of  her  orbit  is  -0518653 ;  the  mean  dis- 
tance from  the  earth  being  taken  equal  to  unity ;  but  this 
eccentricity  is  variable  in  each  revolution.  Her  mean  longitude, 
at  the  commencement  of  the  present  century,  was  in  3"  21° 
3tV  42**1.  Her  velocity  varies  in  different  parts  of  her  orbit; 
she  is  swiftest  in  her  perigee  (or  point  nearest  the  earth,)  and 
slowest  when  in  her  apogee  (or  point  farthest  from  the  earth) ; 
ber  mean  diurnal  velocity  is  equal  to  13°  1C  34"*!),  or  about 
thirteen  times  greater  than  that  of  the  sun.  The  greatest 
equation  of  her  centre  is  G°  17'  54"'5.  The  mean  longitude  of 
ber  perihelion  was.  at  the  commencement  of  the  present  cen- 
tury, in  8»  26°  (?  6"  1  ;  but  the  line  of  the  apsides  has  a  motion, 
according  to  the  order  of  the  signs.  The  period  of  a  sidereal 
revolution  of  the  apsides,  is  3232d  13h5G'  16" -8,  or  nearly  nine 
jean.  The  period  of  a  tropical  revolution  of  the  apsides,  is 
bat  323 1 d  llh  24'  &"*6.  But  these  periods  arc  not  uniform,  for 
tbey  have  a  secular  irregularity,  and  arc  retarded  whilst  the 
motion  of  the  moon  itself  is  accelerated.  The  period  of  an 
anomalistic  revolution  of  the  moon  is  27d  13b  18'  37"*4.  Her 
orbit  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle  of 
SP  (r* ;  but  this  inclination  is  variable.  The  greatest  inequality, 
which  sometimes  extends  to  8'  47"-ol,  is  proportional  to  the 
cosine  of  the  angle  on  which  the  inequality  in  the  motion  of 
the  nodes  depends-  Her  orbit,  at  the  commencement  of  the 
present  century,  crossed  the  ecliptic  in  0*  15°  55'  26'  3 ;  but 
tbe  place  of  her  nodes  is  variable;  these  having  a  retrograde 
notion, and  make  a  sidereal  revolution  in  67113d  \Ohtf  30"0,  or 
in  about  18*0  Julian) cars.  This  variation,  however,  is  subject 
to  many  inequalities ;  of  which,  the  greatest  is  proportional  to 
tbe  sine  of  double  the  distance  of  the  moon  from  the  sun,  and 
extends  to  1°  37'  45"*0  at  its  maximum.  A  synodical  revolu- 
tion of  the  nodes  is  performed  in  31Gd  U'1^  43*(i;  but  the 
notion  of  the  nodes  is  subject  also  to  a  secular  inequality, 
dependent  on  the  acceleration  of  the  moon's  mean  motion. 

The  rotation  of  the  moon  on  her  axis  is  equal  and  uniform, 
and  is  performed  in  the  same  time  as  the  tropical  revolution  in 
ber  orbit ;  whence  she  always  presents  nearly  the  same  face  to 
tbe  earth.  But  as  the  motion  of  the  moon  in  her  orhit  is 
periodically  variable,  we  sometimes  see  more  of  her  eastern 
edge,  and  sometimes  more  of  her  western  edge  ;  which  appear- 
ance is  called  the  libration  of  the  moon  in  longitude.  The  axis 
of  the  moon  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle 
of  88°  21/  49*;  in  consequence  of  which  position  of  the  moon. 
ler  poles  alternately  become  visible  to  and  obscured  from  us; 
md  this  phenomenon  is  called  her  libration  in  latitude,  Theie 
lialso  another  optical  deception,  arising  from  the  moon  being 
seen  from  the  surface  of  the  earth,  instead  of  the  centre,  which 
b  called  ber  diurnal  libration. 

Excellent  drawings  of  the  moon  have  been  made  by  Tobias, 
Mayer,  and  Russcl ;  but  tho  most  accurate  and  complete  are 
those  of  Schroeter,  who  has  given  highly  magnificent  views  of 
several  parts  of  the  moon's  surface.  The  most  favourable  time 
far  viewing  the  lunar  di.se,  is  when  she  is  about  five  davs  old  ; 
Ae  irregularities  in  her  surface  being  then  the  most  conspi- 
cuous. 

It  is  impossible  to  say  what  those  unenlightened  portions, 
observable  in  tbe  disc,  are,  or  what  they  may  have  been,  but 
we  cannot  help  thinking  that  our  earth  would  assume  nearly  the 
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same  appearance,  if  all  the  lakes  and  seas  wtrc  removed ;  and 
who  can  say  but  that  this  may  have  been  the  case  in  the  lunar 
regions  ?  Astronomers  formerly  supposed,  that  the  dark  part 
of  the  moon's  surface  were  large  lakes  and  seas,  but  it  is 
obvious,  on  an  atteuiixc  observation  with  a  good  telescope, 
that  there  are  ridges  and  uncvennesses  in  those  parts,  which 
plainly  indicate  that  they  arc  not  fluid  but  solid,  like  tbe  other 
parts  of  her  surface  ;  there  is,  therefore,  very  little  of  any  fluid 
matter  in  this  luminary,  and  hence  probably  is  the  reason  that 
her  atmosphere  is  so  different  from  our  own  ;  if,  indeed,  this 
can  be  justly  inferred  from  the  circumstances  usually  adduced 
as  arguments  in  favour  of  this  hypothesis,  which  appears  very 
doubtful.  Wc  have  observed,  that  mountains  may  always  be 
seen  on  the  surface  of  the  lunar  disc;  and  even  volcanoes  have 
been  frequently  observed,  from  which  some  philosophers  have 
supposed  the  acroliths,  that  at  times  fall  to  the  earth,  to  have 
been  projected ;  which  it  appears,  from  computation,  would 
only  require  a  velocity  of  about  8200  feet  per  second,  to  cause 
them  to  pass  from  this  body  to  the  earth.     See  Astronomy. 

Acceleration  of  the  Moon.    See  Acceleration. 

Aye  of  the  Moon,  is  the  number  ot  days  since  the  new  moon, 
which  is  found  by  the  following  rule: — To  the  cpact  add  tho 
number  and  day  of  the  month,  which  will  be  the  age  required, 
if  less  than  thirty  ;  and  if  it  exceed  thirty,  subtract  this  number 
from  it,  aud  the  remainder  will  be  the  age.    See  Kpact. 

Harvest  Moon,  is  a  remarkable  phenomenon  relating  to  the 
rising  of  this  luminary  in  the  harvest  season.  During  the  time 
she  is  at  the  full,  and  for  a  few  days  before  and  after,  in  all 
about  a  week,  there  is  less  difference  in  the  time  of  her  rising 
between  any  two  successive  nights  at  this  than  at  any  other 
time  of  the  year.  By  this  means  she  affords  an  immediate 
supply  of  light  after  sun-set,  which  is  very  beneficial  in  gather- 
ing in  the  fruits  of  the  earth  ;  and  hence  it  is,  that  this  lunation 
has  been  termed  the  harvest  moon.  In  order  to  conceive  this 
phenomenon,  it  may  first  be  considered,  that  the  moon  is  always 
opposite  to  the  sun  when  she  is  full ;  that  she  is  full  in  the  signs 
Pisces  and  \ries  in  our  harvest  months,  these  being  the  signs 
opposite  to  Virgo  and  Libra,  the  signs  occupied  by  the  sun 
about  the  same  season  ;  and  because  those  parts  of  the  ecliptic 
rise  in  a  shorter  space  of  time  than  others,  as  may  easily  be 
shewn  and  illustrated  by  the  celestial  globe,  consequently 
when  the  moon  is  about  her  full  in  harvest,  she  rises  with  less 
difference  of  time,  or  more  immediately  after  suti-set,  than 
when  she  is  full  at  other  seasons  of  the  }car. 

Moon  Dial,  is  a  dial  which  shews  the  hours  of  the  night  by 
the  licht  of  the  moon. 

MOOR,  To,  to  confine  or  secure  a  ship  in  a  particular  sta- 
tion by  chains  or  cables,  which  arc  cither  fastened  to  the 
adjacent  shore,  or  to  anchors  in  the  bottom  ;  a  ship  is  never 
said  to  be  moored  when  she  rides  by  a  single  anchor. 

To  Moor  Across,  is  to  lay  out  one  of  the  anchors  on  one  side, 
or  athwart  a  river,  and  another  on  the  other  side  right  against  it. 
To  Moor  Along,  is  to  have  an  anchor  in  the  river,  and  a  hawser 
on  shore.  To  Moor  a  Cable  each  way,  is  performed  by  dropping 
one  anchor,  veering  out  two  rabies*  lengths,  and  letting  go 
another  anchor  from  the  opposite  bow  ;  the  first  is  then  hove 
in  to  one  cable,  while  the  latter  is  veered  out  as  much,  whereby 
the  ship  rides  between  the  two  anchors,  equally  distant  from 
both.  This  is  usually  practised  in  a  tide-wa\,  iu  such  ni miner 
that  the  ship  rides  by  one  during  the  flood,  and  by  the  other 
during  the  ebb. 

To  Moor  Head,  or  Head  and  Stent.  This  operation  may  be 
performed  by  two  methods : — A  ship  may  be  secured  by  an- 
chors before  her,  without  any  behind  ;  or  she  may  have  anchors 
out,  both  before  and  behind  her  ;  or  her  cables  may  be  attached 
to  posts,  rings,  or  moorings,  which  answer  the  same  purpose. 
When  a  ship  is  moored  by  the  head  with  her  own  anchors, 
they  are  disposed  aeeording  to  the  circumstances  of  the  place 
where  she  lies,  and  the  time  she  is  to  continue  therein.  Thus, 
whenever  a  tide  ebbs  and  flows,  it  is  usual  to  carry  one  author 
out  towards  the  flood,  aud  another  towards  the  ebb,  paiticii- 
larly  where  there  is  little  room  to  range  about;  and  the  am  Mors 
are  laid  in  the  same  manner.  If  the  vessel  is  moored  head  and 
stern  in  the  same  place.  The  situation  of  the  anchors  in  a 
road  or  bay,  is  usually  opposed  to  the  reigning  winds,  or  to 
those  which  arc  most  dangerous,  so  that  tbe  ship  rides  therein 
8N 


MOR 


DICTIONARY   OF    afBCHANICAL  SC1BNOH. 


MOl 


<m 


in  is  loaded  with  an  unnecessary  weight  of  metal:  the 
ber  thereof  contain*  thirty- two  pounds  of  powder,  and  at 
line  time  they  aie  never  charged  with  more  than  twelve 
ten  pounds  by  the  most  expert  officers,  because  the  bemb- 
I  is  uoable  to  bear  the  violent  shock  of  their  full  charge, 
the  action  of  the  powder  is  diminished  by  the  vacancy 
a  the  chamber,  which  is  never  half  filled.  As  a  charge  of 
e  or  fifteen  pounds  at  most  is  therefore  sufficient,  it  is 
otly  proved,  by  the  theory  of  powder,  that  this  will  pro- 
the  greatest  effect  when  discharged  from  a  mortar  with  a 
Irical  chamber.  He  also  proves,  by  a  variety  of  experi- 
i  made  by  Captain  Desagnliers  and  himself,  that  the 
al  chamber,  now  used,  is  considerably  inferior  to  the 
Irical  one  with  the  last  discharge  of  powder.  To  faoi li- 
ne use  of  the  mortar,  it  is  placed  in  a  solid  carriage  of 
r  called  the  bed,  whose  different  parts  are  strongly  bolted 
ler.  By  means  of  this  it  is  firmly  secured  in  its  situation, 
it  the  explosion  of  the  powder  may  not  alter  its  direction. 
»  middle  of  the  upper  side  of  this  carriage  are  two  semi- 
aw  notches  to  receive  the  trunnions;  over  these  are  fixed 
cry  strong  bands  of  iron,  called  the  cap  squares,  the 
e  of  which  is  bent  into  a  semi-circle,  to  embrace  the 
&ons,  and  keep  them  fast  in  the  mortar  bed.  The  cap- 
es are  confiued  to  the  timber  work  by  strong  pins  of  iron, 
I  the  eye-holts,  into  whose  upper  ends  are  driven  the 
chained  beneath  them.  On  the  fore-part  of  the  bed  a 
of  timber  is  placed  transversely,  upon  which  rests  the 
of  the  mortar  on  that  part  which  contains  the  chamber, 
legation  of  this  piece,  which  is  called  the  bed  bolster,  is 
lo  elevate  and  support  the  mortar  whilst  firing.  These 
are  placed  upon  very  strong  beds  of  timber,  which  are 
in  the  bomb-ketch.  They  are  securely  attached  to  the 
s  by  means  of  a  strong  bolt  of  iron  nailed  the  pintle,  pass- 
srpendicularly  through  both,  and  afterwards  through  one 
I  beams  of  the  vessel.  Thus  the  pintle  which  passes 
;b  the  whole  in  the  centre,  serves  as  an  axis  to  the  bed, 
1  the  mortar  may  be  turned  about  horizontally  as  occa- 
eouires.  The  shell,  as  already  observed,  is  a  great  hol- 
ill,  charged  with  powder.  The  lower  part  of  the  shell  is 
at,  by  which  it  becomes  heavier  ou  Uiat  side,  and  accord- 
rails  thereon,  and  never  on  the  fuse.  It  is  also  the  better 
?d  thereby  to  resist  the  impression  of  the  powder,  by 
it  is  discharged  from  the  mortar.  Both  of  these  rea- 
hawever,  Mr.  Muhler  conceives  to  be  immaterial,  be- 
bo thing  but  an  absolute  stoppage  of  the  air  can  exhaust 
*e*i  aa  their  composition  enables  them  to  burn  in  water 
I  as  in  air  or  earth,  and  the  explosion  of  the  mortar  would 
i  hit  opinion,  be  able  to  break  them,  if  they  were  equally 
every  where.  The  most  proper  quantity  of  powder  to 
>  a  a  hell  is  probably  two-thirds  of  the  weight  which  would 
•  cavity.  The  fose  is  generally  a  conical  tube  formed  of 
willow,  or  some  dry  wood,  and  (died  with  a  composition 
phur,  salt-petre,  and  mealed  powder.  The  shell  being 
id,  this  fuse  is  inserted  in  the  cavity  through  the  fuse- 
tod  when  fired,  communioates  the  fire  to  the  powder  in 
eJL  The  fuses  are  charged  with  great  care,  that  nothing 
revent  them  from  communicating  the  fire  to  the  powder 
centre  of  the  bomb.  They  are  driven  into  it  so  as  that 
a  inch  and  a  half  comes  out  beyond  the  fuse-hole,  and 
be  sheH  is  said  to  be  fixed.  These  fuses  arc  also  charged 
close  there  is  occasion  to  use  them ;  and  that  the  compo- 
wkb  which  they  are  filled  may  not  fall  out  or  be  damaged 
Mtiog  damp,  the  two  ends  are  covered  with  a  com  po- 
of tallow  mixed  either  with  pitch  or  bees-wax.  When 
tea.  is  to  be  put  into  the  shell,  the  little  end  is  opened  or 
L  bait  the  great  end  is  never  opened  till  the  mortar  is  to 
kL  The  proper  quantity  of  gunpowder  being  put  into 
bambcr.  if  there  be  any  vacant  spaco,  they  fill  it  up  with 
come  choose  a  wooden  plug ;  over  this  they  lay  a  turf, 
a  tampion  fitted  to  the  bore  of  the  piece,  and  lastly  the 
>;  taking  ctre  that  the  fire  be  in  the  axis  thereof,  and  the 
a  be  turned  from  the  muxzlc  of  the  piece.    What  space 

\%  to  be  filled  up  with  hay,  straw,  turf,  &c.  so  as  that 
may  not  be  exploded  without  the  utmost  violence. 
N  the  charge  is  covered  with  a  wad  well  heat  down 

■maimer.    After  this  the  fixed  shell  is  placed  apou  the 


wad,  as  near  the  middle  of  the  mortar  aa  possible,  with  the 
fuse-JftoJe  uppermost,  and  another  wad  pressed  down  close 
upon  it,  so  as  to  keep  the  shell  firm  in  its  position.  The  officer 
then  points  the  mortar,  or  gives  it  the  inclination  necessary  to 
throw  the  shell  to  the  plaoe  designed.  When  the  mortar  is 
thus  fixed,  the  fuse  is  opened  ;  the  priming-iron  is  also  throat 
into  the  touch-hole  of  the  mortar  to  clear  it,  after  which  it  is 
primed  with  the  finest  powder.  This  done,  two  of  the  matrasses 
or  sailors,  taking  each  one  of  the  matches,  the  first  lights  the 
fuse,  and  the  other  fires  the  mortar.  The  shell,  thrown  out  by 
the  explosion  of  the  powder,  h  thrown  to  the  place  intended ; 
and  the  fuse,  whioh  ought  to  be  exhausted  at  the  inataat  of  the 
shell's  falling,  inflames  the  powder  contained  therein,  and 
hursts  it  into  splinters;  which,  fljing  off  circularly,  occasion 
inoredible  mischief  wheresoever  they  reach. 

The  following  are  the  necessary  orders  before  a  bombard- 
ment by  sea: — When  any  fixed  sheila  are  issued  from  the 
tenders,  the  artillery  people  on  board  are  immediately  to  fix 
others  in  their  room*  and  are  always  to  keep  in  their  tend  ere 
the  same  number  they  had  at  first  2.  The  shells  are  to  be 
fixed  in  the  boata  appointed  to  carry  them,  provided  the  wea- 
ther permits ;  otherwise,  in  the  safest  place  on  deck,  and  to  be 
kited  or  lowered  down  into  a  spare  rack,  whioh  must  be  in 
each  boat  for  that  purpose.  While  the  shells  are  fixing,  the 
powder-room  h  to  be  shut,  the  hatches  laid  and  well  secured 
against  fire,  and  the  place  where  they  are  fixed  la  to  be  well 
watered.  3.  The  shells  being  carefully  examined,  in  order  that 
no  spike  be  left  therein,  by  which  the  fuse  may  he  split,  the 
fuses  are  to  be  cut  the  whole  length,  and  to  be  set  home  into 
the  shells  very  strongly.  4.  No  shells  fixed  during  the  service 
are  to  lie  kited  ;  but  if  any  should  be  left  when  the  service  is 
over,  they  are  immediately  to  be  kited.  6.  The  powder  in  the 
bomb-vessels  is  to  be  used  first,  and  none  to  be  opened  or 
measured  out  except  in  the  captain's  cabin,  the  door  of  whioh 
is  to  be  kept  shut  during  the  whole  time,  and  covered  with 
tanned  hides  to  make  it  as  secure  as  possible.  0.  The  fixed 
shells  in  the  boats  are  to  be  likewise  covered  from  fire  or  wet, 
with  hair-cloth  and  tanned  hides  with  the  utmost  care.  7.  H 
the  service  is  earned  on  at  night,  all  the  powder  is  to  be  ready 
measured  out  in  cartridges,  which  may  be  kept  in  the  powder- 
magazine  and  captain's  cabin  in  the  empty  powder  barrels  and 
powder  bags ;  add  all  tho  sbe£«  requisite  to  be  ready.  The 
tin  tubes*  one  powder  horn,  and  the  port-fires,  also  tho  punches 
and  bits  for  the  vents,  are  to  be  kept  in  the  captain's  cabin.  8. 
No  fire,  nor  light,  except  match  and  port-area,  to  be  ou  board 
either  bomb-vessel  or  tender  during  the  service.  (#.  The  cap- 
tain's cabin  and  the  passage,  to  it,  also  the  way  to  the  maga- 
zine and  decks,  are  to  be  constantly  watered.  10.  The  sponges 
for  the  mortars  are  to  be  all  examined  and  tried,  aed  if  too 
large,  they  are  to  be  cut  so  as  to  enter  easily.  1 1.  The  vents 
of  the  mortars  are  to  be  examioed,  and  the  punches  and  tubes 
tried  in  them.  12.  A  laboratory  cheat  is  to  be  on  board  each 
bomb-vessel  in  the  captain's  cabin,  in  which  all  the  small 
stores  are  to  be  kept.  13.  Two  tubs  of  water  are  to  be  on 
deck  for  the  lightest  port- fires  and  match,  which  must  be  con- 
stantly held  in  them  till  ordered  to  fire.  14.  Two  careful  men 
are  also  to  be  appointed  for  this  service,  who  are  to  do  nothing 
else  on  any  account.  16.  Two  careful  men  of  the  artillery  are 
to  be  left  on  board  each  tender,  for  tho  filling  and  fixing  of  the 
shells.  16.  Application  must  be  made  to  the  admiral  for  two 
men-of-war's  boats  to  attend  on  each  bomb-ketch  and  tender 
for  carrying  shells  and  stores.  One  of  tlie.no  is  to  bo  loaded 
with  fixed  shells,  which,  when  sent  to  the  bomb-vessel,  must 
remain  with  her  until  they  are  all  taken  out.  which  should  he 
only  as  they  are  wanted  for  loading  the  mortars :  it  is  then  to 
return  to  the  tender.  The  other  boats,  niennwhile,  will  be 
receiving  more  fixed  shells,  and  on  the  signal  given  from  the 
bomb-ketch  for  more  shells,  must  immediately  repair  to  her 
with  them.  17.  A  gang  of  warrant  officers  and  eight  seamen 
are  to  be  at  each  mortar,  and  to  gi%e  whatever  assistance  may 
be  required.  18.  A  gang  from  the  uaw,  with  a  careful  warrant 
officer  and  non-com  mis  sinned  officer  of  the  artillery,  are  to  hav? 
the  charge  between  decks  on  board  eaoh  bomb-vessel  and 
tender,  to  get  up  the  fixed  shells  that  are  in  the  rack,  and  a 
careful  person  ii  to  remain  constantly  at  tire  powder-room 
door,  which  must  he  kept  shut  as  much  as  possible.   19.  When 
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any  powder  is  wanted  from  the  vender  for  loading  the  mortar, 
it  should  be  measured  out  in  the  tender,  and  a  proper  charge 
put  into  paper  cartridges,  upon  which  should  be  written  the 
quantity  and  the  mortar  for  which  it  is  allotted. 

In  shooting  with  mortars,  the  following  general  rules  should 
be  always  observed :— 1.  To  measure  the  distance  of  the  ob- 
ject aimed  at.  2.  That  the  bombs  be  of  equal  weight,  other- 
wise the  shots  will  vary.  3.  That  the  carriage  be  on  an  exact 
level  to  prevent  its  leaping.  4.  That  the  powder  with  which 
the  piece  is  charged  be  always  of  the  same  strength  and  quan- 
tity. 5.  That  the  charge  be  always  equally  rammed  down. 
6.  That  the  wads  be  always  of  wood,  tompions,  or  oakum.  7. 
That  the  fuses  be  fresh  made  the  days  on  which  they  arc  to  be 
used,  and  that  they  be  of  a  composition  proportionable  to  the 
raugc  of  the  shot  in  the  air,  so  that  the  bomb  may  break  at  the 
very  moment  of,  or  soon  after,  its  fall ;  which  composition  must 
be  such  as  not  to  be  extinguished  though  it  fall  in  water,  but 
continue  burning  till  the  bomb  breaks. — If  the  service  of  mor- 
tars should  render  it  necessary  to  use  pound  shots,  two  hundred 
of  them,  with  a  wooden  bottom,  arc  to  be  put  into  the  thirlecn- 
inch  mortar,  and  a  quantity  of  powder  not  exceeding  live 
pounds;  and  one  hundred  of  the  above  shot,  with  two  pounds 
and  a  half  of  powder  for  the  ten-inch  mortar,  or  three  pounds 
at  most.  One  inch  of  fuse  burns  four  seconds  and  forty  -eight 
parts. 

The  following  table  exhibits  the  weight  of  the  sea-mortars 
and  shells,  and  also  of  their  full  charge : — 


Wei-Jit  of 

Powder  con- 

Weigh J  of 

powder 

Nature  of  tbe 

tained  in  the 

Weight  of  the 

the  Nbell 

contained 

mortar. 

chamber 

mortar. 

when 

in  the 

when  full. 

fixed. 

shell. 

lb.           oz. 

C.    qr.    lb. 

lb. 

lb.     oz. 

10-inch  howitzer. 

12            0 

31     2     2G 

0 

0       0 

13-inch  mortar*  • 

30           0 

81     2       1 

198 

7       0 

10-inch  mortir. . 

12           0 

34     2     11 

93 

0       0 

The  Howitzer  is  a  sort  of  mortar,  which  is  to  be  fixed  hori- 
zontally like  a  cannon,  and  has,  like  the  cannon,  a  wheel  car- 
riage. These  pieces  are  very#arely  used  in  the  sea  service. 
For  further  particulars,  see  the  articles  Bomb,  Range,  &c. 

Mortar. — Mr.  Carey's  Improved  Plan  of  a  Gun  and  Mortar 
Boat,  with  Sheer  Bowsprit.  A  port-hole  is  cut  through,  aud  a 
port  fitted,  the  same  as  the  lower  deck  port.  Combings  and 
gratings  are  fitted  over  the  gun,  which  runs  in  until  wanted  to 
the  main  mast.  Over  the  gratings,  a  tarpauling  is  thrown  in 
bad  weather;  alongside  of  the  mast,  a  winch,  which  runs  the 
gun  in  and  out,  and  hoists  the  mainsail  and  foresail,  and  also 
tops  the  sheer  bowsprit  up  when  about  to  fire  the  gun.  With 
two  men,  a  boy,  and  an  engineer,  having  a  steam-engine  on 
board,  and  a  long  32-poundcr  with  a  chamber  in  the  gun,  a 
frigate  might  be  destroyed  in  a  calm,  or  a  seventy-four  dis- 
masted and  sunk.  With  a  steam-engine  on  board,  and  if  the 
larger  vessel  attempted  to  hoist  ouf  their  boats  to  board  the 
mortar  boat,  she  could  run  away  from  them  ;  and,  a  gun  fitted 
right  aft,  could  destroy  the  boats  and  their  crews.  The  sheer 
bowsprits  shew  their  utility,  as  no  bowsprit  shrouds  arc  want- 
ing, nor  bobstay,  the  jib-tack  forming  the  bobstay.  Carev,  of 
Bristol,  fitted  a  boat  in  this  wav.  when  at  his  majesty's  yard  at 
Gibraltar,  which  Lord  Nelson  highly  approved  of. 
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Description,  a  a  the  sheer  bowsprit;  6  the  port  and  port- 
hole ;  c  the  32  long  pounder,  with  a  chamber ;  in  bad  weather 
the  gun  is  run  under  a  grating  which  is  over  it  upon  deck; 
d  a  winch  to  heave  the  gun  out  and  in ;  after  firing,  hoist  the 
main  sail,  and  heave  up  the  sheer  bowsprit ;  e  the  jib-stay  and 
topping  lift,  to  raise  the  sheers  when  going  to  fire. — N.  B.  A 
magazine  is  placed  midway  between  the  gnn  and  the  slrip's 
side,  which  cannot  be  shewn  in  the  above  view. 

MORTGAGE,  signifies  a  pawn  of  lands  or  tenements,  or  any 
thing  immoveable,  laid  or  bound  for  money  borrowed,  to  be  the 
creditor's  for  ever,  if  the  money  be  not  paid  at  the  day  agreed 
upon.  Mortgages  are  either  in  fee  or  for  term  of  years,  and  tbe 
mortgager  was  formerly  considered  as  tenant  at  will  to  the 
mortgagee,  but  he  is  now  considered  to  have  no  legal  estate 
whatever  in  the  land.  The  last  and  best  improvement  of  mort- 
gages is  the  mode  now  adopted,  where  the  mortgage  is  made 
for  a  term  of  years,  that  the  mortgager,  if  he  has  aNo  tbe  fee, 
covenants  to  convey  the  fee  to  the  mortgagee  and  his  heirs,  or 
any  person  whom  he  may  appoint  incase  uf  default  in  pay- 
ment of  the  money.  Although,  after  breach  of  the  condition, 
the  estate  is  absolute  at  common  law  in  the  mortgagee,  yet  a 
right  of  redemption  subsists  in  equity,  which  is  culled  the  equi- 
ty of  redemption,  from  the  benefit  of  which  the  heir  of  the  mort- 
gager cannot  he  excluded  by  any  covenant,  provided  tbe  ori- 
ginal intent  is  •  >  mnrgngc  the  estate,  and  not  to  sell  it  at  first 
This  right  goes  to  those  who  would  have  had  the  estate,  if  it 
had  not  been  incumbered.  Although  therefore  the  mortgage  is 
forfeited,  yet  a  court  of  equity  will  allow  the  mortgager  at  any 
reasonable  time,  to  recall  or  redeem  the  estate,  paying  the  prin- 
cipal, interest,  and  costs.  This,  however,  is  not  allowed,  if  tbe 
mortgagee  has  heen  twenty  years  in  possession.  The  heir  at 
law  may  have  the  mortgage  redeemed  out  of  the  personal  assets 
in  the  first  place  as  far  as  they  will  extend.  This  privilege  is 
also  allowed  to  the  person  to  whom  land  mortgaged  is  devised. 
Where  a  mortgager  conceals  prior  incumbrances  upon  making 
a  second  mortgage,  he  loses  the  equity  of  redemption. 

MORTISE,  or  Mortoise,  in  Carpentry,  a  kind  of  joint, 
wherein  a  hole  of  a  certain  depth  is  made  in  a  piece  of  timber, 
which  is  to  receive  another  piece  called  a  tenon. 

MORTMAIN,  signifies  an  alienation  of  lands  and  tenements, 
to  any  guild,  corporation,  or  fraternity,  and  their  successors,  as 
bishops,  parsons,  vicars,  &o.,  which  may  not  be  done  without 
the  king's  license,  and  the  lord  of  the  manor;  or  of  tbe  king 
alone,  if  it  is  immediately  holdcn  of  him. 

MORUS,  the  Mulberry  Tree,  a  genus  of  the  tctrandria  order, 
in  the  moncecia  class  of  plants;  natural  order  scab  ri  da?.  There 
arc  seven  species,  viz.  1.  The  nigra,  or  common  black-fruited 
mulberry-tree,  rises  with  an  upright,  large,  rough  trunk,  divid- 
ing into  a  branchy  and  very  spreading  head,  rising  twenty 
feet  high  or  more.     The  fruit  has  the  common  qualities  of  the 
other  sweet  fruits,  abating  heat,  quenching  thirst,  and  promot- 
ing the  grosser  secretions ;  an  agreeable  syrup  made  from  tbe 
juice  is  kept  in  the  shops.    The  bark  of  the  roots  has  been  la 
considerable  esteem  as  a  vermifuge ;  its  taste  is  bitter,  and 
somewhat  astringent.  2.  The  alba,  or  white  mulberry-tree,  risci 
with  an  upright  trunk,  branching  twenty  or  thirty  feet  high. 
Considered  as  fruit  trees,  the  nigra  is  the  only  proper  sort  to  cul- 
tivate here  ;  the  trees  being  not  only  the  most  plentiful  bearers, 
but  the  fruit  is  larger  and  much  finer  flavoured  than  thatoftbs 
white  kind.    Mulberry-trees  are  noted  for  their  leaves  afford- 
ing the  principal  food  of  the  silkworm.  The  leaves  of  the  while 
species  arc  preferred  for  this  purpose  in  Europe ;  but  in  Chi- 
na, where  the  best  silk  is  made,  the  worms  are  fed  with  those 
of  the  morus  tartarica.  The  advantages  of  white  mulberry  trees 
arc  not  confined  to  the  nourishment  of  worms:  they  may  be 
cut  every  three  or  four  years  like  sallows  and  poplar  trees 
to  make  fagots ;  and  the  sheep  eat  their  leaves  in  the  winter, 
before  they  are  burnt.    This  kind  of  food,  of  which  they  are  ex- 
tremely fond,  is  nourishing ;  it  gives  a  delicacy  to  the  flesh  and 
a  fineness  to  the  wool.    The  paper  mulberry,  is  so  called  from 
the  paper  chiefly  used  by  the  Japanese  being  made  of  the 
bark  of  its  branches.    The  leaves  of  this  species  also  serve  for 
food  to  the  silkworm,  and  is   now  cultivated  with  success  in 
France.    It  thrives  best  in  sandy  soils,  grows  faster  than  (he 
common  mulberry,  and  at  the  same  time  it  is  not  injnrcd  by  tin 
cold.    The  inhabitants  of  Japan  make  paper  of  the  bark,  culti- 
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tate  the  trees  to  this  purpose  on  the  mountains,  much  after  the 
same  manner  as  osiers  are  cultivated  with  us,  cutting  down  the 
toung  shoots  in  December,  after  the  leaves  are  fallen  ;  these 
being  divided  into  rods  of  three  feet  in  length,  are  gathered  in 
bundles  to  be  boiled ;  they  are  placed  erect  and  close  in  a 
large  copper,  properly  closed,  and  the  boiling  continued  till  the 
separation  of  the  bark  shews  the  naked  wood,  after  which,  by  a 
longitudinal  incision,  the  bark  is  stripped  off  and  dried,  the 
wood  being  rejected.  To  purify  the  bark,  they  keep  it  three  or 
four  hours  in  water;  when  it  is  sufficiently  softened,  the  cuticle, 
which  is  of  a  dark  colour,  together  with  the  greenish  surface 
of  the  Inner  bark,  is  pared  off,  at  the  same  time  the  stronger 
bark  is  separated  from  the  more  tender,  the  former  making  the 
whitest  and  best  paper ;  the  latter  a  dark  and  inferior  kind. 
The  finest  and  whitest  cloth,  worn  by  the  principal  people  at 
Otaheitc,  and  in  the  Sandwich  islands,  is  made  of  the  bark  of 
this  tree.  The  bread-fruit  tree  makes  a  cloth  inferior  in  white- 
ness and  softness,  worn  chiefly  by  the  inferior  people.  Cloth 
is  also  made  of  a  tree  resembling  the  wild  fig-tree  of  the  West 
Indies ;  it  is  coarse  and  harsh,  the  colour  of  the  darkest  brown 
paper  ;but  it  is  the  most  valuable,  because  it  resists  the  water. 
This  is  perfumed  and  worn  by  the  chiefs  as  a  mourning  dress 
in  Otahelte.  The  tinctora  is  a  fine  timber  tree,  and  a  principal 
ingredient  in  most  of  our  yellow  dyes,  for  which  it  is  chiefly 
imported  into  Europe. 

MOSAIC,  or  Mosaic  Work,  an  assemblage  of  little  pieces 
of  glass,  marble,  precious  stones,  &c.  of  various  colours,  cut 
square,  and  cemented  on  a  ground  of  stucco,  in  such  a  manner 
as  to  imitate  the  colours  of  painting. 

MOSCHUS,  Musk,  a  genus  of  quadrupeds,  of  the  order  pc- 
eore.  The  Tibctian  musk  in  size  and  general  appearance  re- 
sembles the  small  roebuck.  It  measures  about  three  feet  three 
inches  in  length,  about  two  feet  three  inches  in  height  from  the 
top  of  the  shoulders  to  the  bottom  of  the  fore  feet,  and  two  feet 
nine  inches  from  the  top  of  the  haunches  to  the  bottom  of  the 
hind  feet  The  upper  jaw  is  considerably  longer  than  the  low- 
er, and  is  furnished  on  each  side  with  a  curved  tusk  about  two 
inches  long.  These  tusks  are  of  a  different  form  from  those  of 
any  other  quadruped ;  being  sharp  edged  on  their  inner  or 
lower  side,  so  as  to  resemble  in  sonic  degree  a  pair  of  small 
crooked  knives :  their  substance  is  a  kind  of  ivory,  as  in  the  tusks 
of  the  baly  russa  and  some  other  animals.  They  are  hunted 
for  the  sake  of  their  well-known  perfume,  which  is  kept  in  an 
small  oval  receptacle  about  the  size  of  an  egg,  hanging  from  the 
middle  of  the  abdomen,  and  peculiar  to  the  animal.  This  recep- 
tacle is  found  constantly  filled  with  a  soft,  unctuous,  brownish 
substance,  of  the  most  powerful  and  penetrating  smell,  and  which 
is  no  other  than  the  perfume  iu  its  natural  state.  As  soon  as 
the  animal  is  killed,  the  hunters  cut  off  the  receptacle  or  musk 
bag,  and  tie  it  up  ready  for  sale.  As  musk  is  an  expensive 
drag,  it  is  frequently  adulterated  by  various  substances.  As 
a  medicine,  it  is  he  id  in  high  estimation  in  the  Eastern  coun- 
tries, and  has  now  been  introduced  into  pretty  general  use, 
especially  in  those  disorders  which  are  commonly  termed  nerv- 
ous ;  and  in  convulsive  and  other  cases  it  is  often  administer- 
ed in  pretty  large  doses  with  great  success.  The  Indian  musk 
is  rather  larger  than  the  common  or  Tibetian  musk,  of  the  co- 
lour mentioned  in  the  specific  character,  with  the  bead  shaped 
like  that  of  ahorse,  upright  oblong  ears,  and  slender  legs.  The 
pigmy  musk  is  considerably  smaller  than  a  domestic  cat,  mea- 
ning little  more  than  nine  inches  from  the  nose  to  the  tail. 

MOSQUE,  a  temple  or  place  of  religious  worship  among  the 
Vaboniciaus.  All  mosques  arc  square  buildings,  generally 
built  with  stone ;  before  the  chief  gate  there  is  a  square  court, 
nvrd  with  white  marble,  and  low  galleries  round  it,  whose  roof 
b  supported  by  pillars.  In  these  galleries  the  Turks  wash 
themselves  before  they  go  into  the  mosque.  In  each  mosque 
there  sure  a  great  number  of  lamps.  As  it  is  uot  lawful  to  enter 
He  mosque  with  shoes  or  stockings  on,  the  pavements  are  co- 
vered with  pieces  of  stuff  sewed  together,  each  wide  enough  to 
■Old  si  row  of  men  kneeling,  sitting,  or  prostrate.  The  women 
***°*  ■'lowed  to  enter  the  mosques.  About  every  mosque 
ttm  sure  six  high  towers,  called  minarets,  each  of  which  has  three 
jSie •uSCn  5a"er*os  one  above  another:  whence,  instead  of  a 
JJ:  |jj  ,  P^ple  are  culled  to  praj  er  by  certain  officers  appointed 
?l.  PurpU3C*     Mosl  of  lhc  mosques  have  a  kind  of  hospi- 


tal belonging  to  them,  in  which  travellers,  of  what  religion  so- 
ever, arc  entertained  during  three  days.  Each  mosqne  has 
also  a  place  called  tarbe,  which  istheburying  place  of  its  foun- 
ders ;  within  which  is  a  tomb  six  or  seven  feet  long,  covered 
with  green  velvet  or  satin,  at  the  end  of  which  arc  two  tapers, 
and  round  it  several  seats  for  those  who  read  the  Koran,  and 
pray  for  the  souls  of  the  deceased. 

MOTACILLA,  the  Wat/tail  and  WarbUr,  a  genus  of  birds 
of  the  order  of  passercs,  distinguished  by  a  straight  weak  bill, 
and  very  slender  legs. — The  white  wagtail  frequents  the  sides 
of  ponds  and  small  streams,  and  feeds  011  insects  and  worms. 
The  yellow  wagtail  migrates  in  the  north  of  England,  but  in 
Hampshire  continues  the  uncle  year.  The  male  is  a  bird  of 
great  beauty  ;  the  breast,  beily,  thighs,  and  vent-feathers,  be- 
ing of  a  most  vivid  and  lovely  yellow.  The  colours  of  the 
female  are  more  obscuic  than  those  of  the  male ;  it  wants  also 
those  black  spots  on  the  throat.  Under  this  genus  there  are 
several  well  known  birds,  which  we  shall  here  describe.  The 
gold  crested  wren  belongs  to  this  class,  a  native  of  Europe,  and 
of  the  correspondent  latitudes  of  Asia  and  America,  is  the  least 
of  all  the  European  birds,  weighing  only  a  single  drachm.  Its 
length  is  about  four  inches  and  a  half,  and  the  wings  when 
spread  out  measure  little  more  than  six  inches.  On  the  top  of 
its  head  is  a  beautiful  orange-coloured  spot,  called  its  crest, 
which  it  can  hide  at  pleasure. — The  tailor  bird,  belonging  also 
to  this  class,  is  a  native  of  the  East  Indies.  It  is  remarkable 
for  the  art  with  which  it  makes  its  nest,  seemingly  in  order 
to  secure  itself  and  its  young  in  the  most  perfect  manner  pos- 
sible against  all  dangers  from  voracious  animals.  It  picks  up 
a  dead  leaf,  and  sews  it  to  the  side  of  a  living  one  ;  its  slender 
bill  is  the  needle,  and  its  thread  is  formed  of  some  line  fibies  ; 
the  lining  is  composed  of  feathers,  gossamer,  and  down. — 
The  nightingale,  another  of  this  genus,  exceeds  in  size  the 
hedge  sparrow.  The  bill  is  brown  ;  the  irides  arc  hazel ;  the 
head  and  back  pale  tawny,  dashed  with  olive  ;  the  tail  is  of  a 
deep  tawny  red  ;  the  under  parts  pale  ash  colour,  growing 
white  towards  the  vent ;  the  quills  are  cinereous  brown.  The 
male  and  female  arc  very  similar.  This  bird,  the  most  famed 
of  the  feathered  tribe,  for  the  variety,  length,  and  sweetness  of 
its  notes,  is  supposed  to  be  migratory.  The  female  builds  in 
some  low  bush  or  quickset-hedge  well  covered  with  foliage, 
for  such  only  this  bird  frequents,  and  lays  four  or  fi\c  eggs  of 
a  greenish  brown.  The  nest  is  composed  of  dry  lea\es  on  the 
outside,  mixed  with  grass  and  fibres,  lined  with  hair  or  down 
wilhin,  though  not  always  alike.  The  female  alone  sits  on  and 
hatches  the  egj;s,  while  the  male,  not  far  off,  resales  her  tilth  his 
delightful  song;  hut  as  soon  as  the  young  are  hutched,  he  com- 
monly leaves  off  singing,  and  joins  with  the  female  in  the  tusk 
of  providing  for  and  feeding  them. — The  hedge-sparrow ,  a  well- 
known  bird,  has  the  back  and  wing-coverts  of  a  dusky  hu», 
edged  with  reddish-brown,  rump  of  a  greenish-brown  ;  throat 
and  breast  of  a  dull  ash-colour;  the  belly  a  dirty  white  ;  and 
the  legs  of  a  dull  flesh-colour.  The  note  of  this  bird  would  be 
thought  pleasant,  did  it  not  remind  us  of  the  approach  of  win- 
ter.— The  redstart  is  somewhat  less  than  the  redbreast ;  the 
forehead  is  white  ;  the  crown  of  the  head,  hind  part  of  the 
nock,  and  back,  are  deep  blue-gray ;  the  cheeks  and  throat 
black  ;  the  breast,  rump. and  sides  red  ;  and  the  helly  is  white  ; 
the  two  middle  tail  feathers  arc  brown;  the  rest  red;  and 
the  legs  are  black.  The  wings  are  brown  in  both  sexes. 
The  red-breast,  universally  known,  builds  not  far  from 
the  ground,  if  in  a  bush  ;  though  sometimes  it  fixes  on  an  out- 
house, or  retired  part  of  some  old  building.  The  nest  is  com- 
posed of  dried  leaves,  mixed  with  hair  and  moss,  and  lined 
with  feathers.  The  eggs  are  of  a  dusky  white,  marked  with 
irregular  reddish  spots  ;  and  are  from  three  to  seven  in  number, 
insects  are  their  general  food  ;  but  in  defect  of  these  they  will 
cat  many  other  things.  No  bird  is  so  tame  and  familiar  as  this; 
closely  attending  the  heels  of  the  gardener  when  he  is  using 
his  spade,  for  the  sake  of  worms;  and  frequently  in  winter 
entering  houses  where  windows  arc  open,  when  they  uill  pick 
up  the  crumbs  from  the  table  while  the  family  is  at  dinner. 
The  wheatcar  is  in  length  five  inches  and  a  half.  The  top  of 
the  head,  hind  part  of  the  neck,  and  back,  arc  of  a  bluish  gray; 
and  over  the  eye  a  streak  of  white  ;  the  under  parts  of  the  body 
yellow  ish-wbitc;  the  breast  tinged  with  red ;  and  the  legs  are 
SO 
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blank.  This  bird  it  met  with  in  most  parti  of  Europe,  even 
hs  far  as  Greenland  ;  ami  specimens  hate  also  been  received 
from  the  Hast  Indies.  The  young  are  hatched  in  the  middle  of 
May.     In  some  parts  of  England  these  birds  are  io  vast  plenty. 

Tbe  wren  is  a  very  small  species,  in  length  only  three  inches 
and  three-quarters,  though  some  hate  measured  fonr  inches. 
It  generally  carries  the  tail  erect.  This  minute  bird  is  found 
throughout  Europe  ;  and  in  England  it  defies  our  severest  win- 
ters. Its  song  is  much  esteemed,  being,  though  short,  a  pleas- 
ing warble,  and  much  louder  than  could  be  expected  from  the 
size  of  the  bird  ;  it  continues  throughout  the  year. — Above  an 
hundred  and  fifty  species,  besides  varieties,  are  enumerated 
by  ornithologists  as  belonging  (o  this  genus. 

MOTE,  in  Law-books,  signifies  court,  meeting,  or  conven- 
tion, as  a  ward-mote,  burg-mote,  swain-mole,  &c. 

MOTH,  in  Zoology,  is  an  insect  of  the  winged  kind,  which, 
though  insignificant  in  itself,  proves  destructive  to  various 
crops  of  garden  aud  field  productions.  Of  these  insects  there 
is  a  great  variety,  aud  their  natural  history  is  both  amusing 
aud  instructive. 

MOTHER  of  Plaxl,  is  that  beautiful  natural  white  enamel, 
which  forms  the  greater  part  of  the  substance  of  the  oyster-shell, 
particularly  of  the  pearl  oyster. 

Moth  tu  Water,  in  Chemistry,  is  the  nncrystalii  sable  residue 
of  a  compound  saline  solution:  thus  the  liquor  left  io  a  salt 
pan  after  the  salt  is  taken  out,  is  the  mother-water. 

MOTION,  or  Local  Motion,  in  Mechanics,  is  a  continued 
and  successive  change  of  place,  or  it  is  that  affection  of  matter 
by  which  it  passes  from  one  point  of  space  to  another.  Motion 
Is  of  various  kinds,  as  follows : 

Absolute  Motion,  is  the  absolute  change  of  places  ia  a  mov- 
ing body,  independent  of  any  other  motion  whatever;  in  which 
general  sense,  however,  it  never  falls  under  our  observation. 
All  those  motions  which  we  consider  as  absolute,  are  io  fact 
only  relative;  being  referred  to  the  earth,  which  ia  itself  in 
motion.  By  absolute  motion,  therefore,  we  must  only  under- 
stand that  which  it  so  with  regard  to  some  fixed  point  upon 
the  earth;  this  being  the  sense  in  which  it  is  delivered  by 
writers  on  this  subject. 

Accelerated  Motion,  is  that  which  is  continually  receiving 
constant  accessions  of  velocity.    See  Accelerated  Motion. 

Angular  Motion,  is  the  motion  of  a  body  as  referred  to  a 
centre,  about  which  it  revolves. 

Compound  Motion,  is  that  which  is  prodnred  by  two  or  more 
powers  acting  in  different  directions.    See  Parallelogram  of 

Equable  Motion,  or  Uniform  Motion,  is  when  tbe  body 
moves  continually  with  ttie  same  velocity,  passing  over  equal 
spaces  in  equal  times. 

Natural  Motion,  is  that  which  is  natural  to  bodies,  or  that 
which  arises  from  the  action  of  gravity 

Relative  Motion,  is  the  change  of  relative  place  in  one  or 
more  moving  bodies;  thus  two  vessels  at  sea  are  iu  absolute 
motion  (according  to  the  qualified  signification  of  this  term)  to 
a  spectator  standing  on  shore,  but  tbey  arc  only  iu  relative 
motion  with  regard  to  each  other. 

Retarded  Motion,  is  that  which  suffers  continual  diminution 
of  velocity,  the  laws  of  which  arc  the  reverse  of  those  for 
accelerated  motion.    Set  Acceleration  and  Retardation. 

Projectile  Motion,  is  that  which  is  not  natural,  but  im- 
pressed by  some  external  cause  ;  as  when  a  ball  is  projected 
from  a  piece  of  ordnance,  Sec.     See  Projectile. 

Rectilinear  Motion,  that  which  is  performed  in  right  lines. 

Rotators  Motion.— Seaton's  Machine  for  Experiment!  on 
Rotatory  Motion.  This  machine  is  exhibited  in  the  following 
figure,  where  the  vertical  axis  N  11  is  turned  by  the  rope  M 
passing  over  tbe  pulley  R,  and  carrying  the  scale  S.  The 
axis  N  B  carries  two  equal  leaden  weights  K,  D,  moveable  at 
pleasure  on  the  horizontal  bar  H  I.  The  upper  part  N  of  the 
axis  is  one  half  the  diameter  of  the  part  M,  so  that  when  the 
rope  It  made  to  wind  round  N,  it  acts  at  half  the  distance  from 
iho  axis,  at  which  it  acts  when  coiled  round  M.  When  the 
rope  is  wound  round  N,  the  same  force  will  produce  in  the 
aitne  time  but  half  the  velocity  which  is  produced  when  the 
rope  coils  roand  M,  the  situation  of  the  leaden  wrijjits  bring 
tbe  lame;  bat  when  the  weights  K,  I.,  arc  removed  to  ,i  double 


distance  from  tbe  axis,  a  quadruple  force  will  be  Tequlree  ia 
order  to  produce  an  equal  angular  velocity  in  a  given  time. 


Laws  of  Motion,  as  delivered  by  Newton  in  hid  "  Prineipii," 
and  on  which  lie  has  supported  the  whole  system  of  his  philo- 
sophy, are  the  three  following: 

Every  body  perseveres  in  its  state  of  Test,  or  uniform  motion 
in  a  right  line,  until  a  change  is  effected  by  the  agency  of  tome 
external  force.  Any  change  effected  iu  the  quiescence  or 
motion  of  a  body  is  in  the  direction  of  the  force  impressed, 
and  is  proportional  to  it  in  quantity.  Action  and  reaction  are 
equal,  aud  in  contrary  directions. 

When  speaking  of  these  axioms,  or  laws  of  motion,  it  onght 
c.lways  to  be  recollected  that  they  are  not  the  efficient  opera- 
tive causes  of  any  thing.  A  law  presupposes  an  agent;  for  it 
is  only  the  mode,  according  to  which  an  agent  proceeds :  it 
implies  a  power,  for  it  is  tbe  order  according  to  which  that 
power  acts.  Abstracted  from  this  agent,  this  power,  the  law 
docs  nothing,  is  nothing;  so  that  a  law  of  nature  or  of  motion 
can  never  be  assigned  as  the  adequate  cause  of  phenomena, 
exclusive  of  power  and  agency.  The  Newtonian  axioms  arc, 
in  reality,  intermediate  propositions  between  geometry  and 
philosophy ;  through  wbioh  mechanics  becomes  a  mathematical 
branch  of  physics,  and  its  conclusions  possessed  of  suck 
coherence  and  consistency  among  themselves,  and  with  matter 
of  fact,  as  are  rarely  to  be  found  in  other  branches,  which  ad- 
mit not  of  so  intimate  a  union  with  the  science  of  quantity. 

The  evidences  from  which  our  assent  to  these  axioms  ii 
derived,  are  of  various  kinds :— 1.  From  the  constant  observa- 
tion of  our  senses,  which  lend  to  suggest  the  truth  of  them  is 
the  ordinary  motion  of  bodies,  as  far  as  the  experience  of  mas- 
kind  extends.  2.  From  experiments,  properly  so  called.  J. 
From  arguments  i  posteriori.  One  or  other  of  these  kinds  of 
evidence  generally  forms  a  part  of  our  most  valuable  treatisei 
on  mechanics  and  physics  ;  but  there  is  a  fourth  way  in  whisk 
the  truth  of  these  axioms  may  be  deduced,  which  ia  that  in 
which  tbey  are  shewn  to  be  laws  of  human  thought,  itrtuitne 
consequences  of  the  relations  of  those  ideas  which  we  have  of 
motion,  and  of  the  causes  of  its  production  and  changes. 

Motion,  in  Astronomy,  is  -still  farther  divided  into  diurnml, 
annual,  horary,  sidereal.  Ice. ;  for  which  see  tbe  respective  terat*. 

Motion,  Spontaneous  or  Muscular,  is  that  performed  by  the 
muscles  at  the  command  of  the  will. 

Motion,  Natural  or  Involuntary,  that  effected  without  any 
such  command,  by  the  mere  mechanism  of  the  parts,  such  ss 
the  motion  of  the  heart,  pulse,  &c. 

Motion,  Intestine,  the  agitation  of  the  particles  of  which  a 
body  ronsisls. 

Motion,  in  Music,  tbe  manner  of  beating  the  measure,  to 
hasten  or  slacken  the  time  of  the  words  or  notes. 
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MOTRl  X,  thai  which  has  the  power  or  faculty  of  moving. 
MOULD,  or  Mold,  io  the  Mechanic  arts,  &c.  a  cavity  cut 
with  a  design  to  gi\e  its  form  or  impression  to  some  softer 
matter  applied  therein,  of  great  use  in  sculpture,  found  cry,  &c. 
Moi/ld,  a  thin  flexible  piece  of  timber,  used  by  shipwrights 
as  a  pattern  whereby  to  form  the  different  curves  of  the  tim- 
bers, and  other  compassing  pieces  in  a  ship's  frame ;  of  these 
there  are  two  sorts,  the  bend-mould  and  the  hollow-mould. 
The  former  of  these  determines  the  convexity  of  the  timbers, 
and  the  latter  the  concavity  on  the  outside,  where  they  approach 
the  keel,  particularly  towards  the  extremities  of  the  vessel. 
The  figure  given  to  the  timbers  by  this  pattern  is  called  the 
Bevelling.     See  that  article. 

Moulds,  in  the  manufacture  of  paper,  are  little  frames 
composed  of  several  brass  or  iron  wires,  fastened  together  by 
another  wire  still  finer.  Each  mould  is  of  the  bigness  of  the 
sheet  of  paper  to  be  made,  and  has  a  rim  or  ledge  of  wood  to 
which  the  wires  are  fastened;  these  moulds  are  more  usually 
called  frames  or  forms- 

Moulds /or  Leaden  Bullets,  are  little  iron  pincers,  each  of 
whose  branches  terminates  in  an  hemispherical  concavity, 
which  when  shut  forms  an  entire  sphere  ;  in  the  lips  or  sides, 
where  the  branches  meet,  is  a  little  jet  or  hole  through  which 
the  melted  lead  is  conveyed. 

Moi'lds,  Glaziers'.  The  glaziers  have  two  kinds  of  moulds, 
both  serving  to  cant  their  lead.  In  the  one  they  cast  the  lead 
into  long  rods  or  canes  fit  to  be  drawn  through  the  vice,  and 
the  grooves  formed  therein  ;  this  they  sometimes  call  ingot 
mould.  In  the  other  they  mould  those  little  pieces  of  lead  a 
line  thick,  and  two  lines  broad,  fastened  to  the  iron  bars  ;  these 
may  be  also  cast  in  the  vice. 

Moulds,  among  plumbers,  are  the  lablcs  whereon  they  cast 
the  sheets  of  lead.  These  they  sometimes  call  simple  tables  ; 
besides  which  they  have  other  real  moulds  wherewith  they  cast 
pipes  without  soldering. 

Moulds,  used  in  basket-making,  are  very  simple,  consisting 
ordinarily  of  a  willow  or  osier,  turned  or  bent  into  an  oval, 
circle,  square,  or  other  figure,  according  to  the  baskets,  pan- 
niers, hampers,  hats,  and  other  utensils  intended. — On  these 
moulds  they  make,  or,  more  properly,  measure  all  their  work, 
and  accordingly  they  have  them  of  all  sizes,  shapes,  &c. 

Moulds,  among  tallow-chandlers,  are  of  two  kinds:  the  first 
for  the  common  dipped  candles,  being  the  vessel  wherein  the 
melted  tallow  is  disposed,  and  the  wick  dipped ;  this  is  of  wood 
of  a  triangular  form,  and  supported  on  one  of  its  angles,  so 
that  it  has  an  opening  of  near  a  foot  at  top :  the  other,  used  in 
ike  fabric  of  mould  candles,  is  of  brass,  pewter,  or  tin ;  here 
each  candle  has  its  several  moulds. 

Mould,  among  gold-beaters,  a  certain  number  of  leaves  of 
vellum,  or  pieces  of  gut  cnt  square,  of  a  certain  size,  and  laid 
over  one  another,  between  which  they  put  the  leaves  of  gold 
and  silver,  which  they  beat  on  the  marble  with  the  hammer. 
They  have  four  kinds  of  moulds,  two  whereof  are  of  vellum, 
and  two  of  gut ;  the  smallest  of  those  of  vellum  consists  of  forty 
or  fifty  leaves,  the  largest  contains  an  hundred  ;  for  the  others, 
each  contains  five  hundred  leaves.  The  moulds  have  all  their 
several  cases,  consisting  of  two  pieces  of  parchment,  scning 
to  keep  the  leavesof  the  mould  in  their  place,  and  prevent  their 
being  disordered  in  beating. 

Mould,  in  Agriculture,  a  loose  kind  of  earth  every  where 
obvious  on  the  surface  of  the  ground  ;  called  also  natural  or 
nother  earth  ;  by  some  also,  loam. 

MOULD1NESS,  a  term  applied  to  bodies  which  corrupt  in 
the  air,  from  some  hidden  principle  of  humidity  therein,  and 
whose  corruption  shews  itself  by  a  certain  white  down,  or  lanu- 
go, on  their  surface,  which  viewed  through  a  microscope  ap- 
pears like  a  kind  of  meadow,  out  of  which  arise  herbs  and  flow- 
trs,  some  only  in  the  bud,  others  full  blown,  and  others  decayed, 
each  having  its  root,  stalk,  and  other  part    See  MrcoR. 

MOULDING,  an v  thing  cast  in  a  mould,  or  that  seems  to 
hate  been  so,  though  in  reality  it  were  cut  with  the  chisel  or 
the  axe- 

MOULDINGS,  in  Architecture,  projections  beyond  the 
nakrd  wall,  rnhJmu%  nainsrui,  &c. 

MOUNT  MS  IJi.t-R.  The  suhstance  called  mountain  blur, 
uooc  of  ihcujijva.  \anctics  of  carbonate  of  copper,  ol  which 


there  are  three,  the  green,  the  bine,  and  the  anhydrous.    The 
following  is  the  order  of  their  compositions  : — 

1st  2d.  Sd. 

Carbonicacid 2*75     11*00     257 

Deutoxide  of  copper 10*00     30*00     10*00 

Water 1-126     2*26     ..     0*00 

The  blue  carbonate  is  found  in  great  perfection  at  Chess?, 
near  Lyons ;  also  in  Bohemia,  Saxony,  &c.  It  occurs  crystal- 
lized, in  rhomboids,  and  imperfect  octohedra.  It  also  is  found 
in  small  globular  masses,  massive  and  earthy.  The  earthy 
variety  is  called  copper  azure  or  mountain  blue.  The  green 
variety  is  called  malachite,  it  is  found  in  various  forms,  but 
never  regularly  crystallized,  the  octobcdral  variety  being  a 
pseudo-crystal  derived  from  the  decomposition  of  the  red 
oxide.  This  mineral  occurs  in  the  greatest  beauty  in  the 
Uralian  mountains  of  Siberia :  it  is  rarely  found  in  Cornwall. 
It  is  of  various  shades  of  green,  and  often  cut  into  small  slabs, 
or  used  as  beads  and  brooch-stones ;  the  pulverulent  variety 
has  been  termed  chrysocollae  and  mountain  green.  There  is  a 
very  fine  blue  cupreous  preparation  called  refiner's  verditer, 
principally  made  by  silver  refiners.  It  consists  of  three  pro- 
portionals of  oxid,  four  of  carbonic  acid,  and  two  of  water. 
There  is  a  very  inferior  pigment,  also  called  verditer,  which  is 
a  mixture  of  sub-sulphate  of  copper  and  chalk.  According  to 
Pclleticr,  a  good  verditer  may  be  obtained  as  follows  :  Add  a 
sufficient  quantity  of  lime  to  nitrate  of  copper,  to  throw  down 
the  hyd rated  oxide ;  it  gives  a  greenish  precipitate,  which  is  to 
be  washed  and  nearly  dried  upon  a  strainer ;  then  incorporate 
with  it  from  eight  to  ten  per  cent,  of  fresh  lime,  which  will 
give  it  a  blue  colour,  and  dry  it  carefully.  Proust  obtained  a 
fine  blue  carbonate  of  copper,  by  adding  an  alkaline  carbonate 
to  a  solution  of  nitrate  of  copper.  The  artificial  carbonates 
will  probably  not  answer  with  every  experimentalist.  If  not, 
the  native  mountain  blue  may  possibly  be  obtained  either 
under  that  name  or  copper  azure. 

MOUNTAINS.  Elevations  consisting  of  clay,  sand,  or 
gravel,  are  called  hills ;  those  which  consist  of  stone  are 
called  mountains.  Mountains  are  divided  into  primaeval, 
that  is,  of  equal  date  with  the  formation  of.  the  globe,  and 
secondary  or  alluvial.  Among  primaeval,  those  of  granite  hold 
the  first  place.  The  highest  mountains  and  most  extensive 
ridges  throughout  (he  globe  are  of  that  kind.  The  highest  of 
them  never  contain  metallic  ores ;  but  some  of  the  lower  con- 
tain ores  of  copper  and  tin.  The  granite  next  the  ore  always 
abounds  in  mica.  Petrifactions  are  never  fouud  io  these  prim- 
aeval mountains.  That  the  formation  of  these  mountains  pre- 
ceded that  of  vegetables  and  animals,  is  inferred  from  their 
containing  no  organic  remains,  cither  iu  the  form  of  petrifaction 
or  impression*  Granites  were  formed  by  crystallizat;on,  an 
operation  that  piohahly  took  place  after  the  formation  of  the 
atmosphere,  and  the  gradual  excavation  of  the  bed  of  the 
ocean,  when  the  dry  land  appeared.  For  by  means  of  the  sepa- 
ration of  the  aeriform  fluids  which  constitute  the  atmosphere, 
the  evaporation  of  part  of  the  water  into  the  atmosphere,  and 
the  gradual  retreat  of  the  remainder,  the  various  species  of 
earths,  before  dissolved  or  dilTused  through  this  mighty  mass, 
were  disposed  to  coalesce;  and  among  these  the  siliceous 
must  have  been  the  first,  as  it  is  the  least  soluble;  but  as  the 
siliceous  earth  has  an  affinity  to  the  other  earths  with  which  it 
was  mixed,  some  of  these  must  have  united  in  various  propor- 
tions, and  thus  have  formed  in  distinct  masses,  the  feldtspar, 
schorl,  and  mica,  which  compose  the  granite. 

Calcareous  earth  outers  sparingly  into  the  composition  of 
this  stone;  but  as  it  is  found  in  schorl,  which  is  frequently  a 
component  part  of  granite,  it  follow  s  that  it  must  be  one  of  the 
primitive  earths,  and  not  entirely  derived  from  marine  exuviae. 
Quartz  cannot  be  a  product  of  lire ;  fur  in  a  very  low  heat  it 
bursts,  cracks,  and  loses  its  transparency,  and  in  the  highest 
degree  of  heat  that  we  can  produce,  it  is  infusible,  so  that  in 
every  essential  point  it  is  different  from  ^lass.  As  ^rnnite  con- 
tains earth  of  every  genus,  wc  may  conclude  that  all  the  simple 
earths  are  original.  Mountains  which  consist  of  limestone  or 
marble  of  a  granular  or  scaly  texture,  and  not  disposed  in 
strata,  seem  also  to  have  preceded  the  ercntio.i  of  animal*,  lor 
uo  organic  traces  are  fouud  in  thuu.     S«  :ne  of  those  which  con- 
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Stat  'J  \:  zi*\**xr**%  «*oo*iT  and  some  of  the  siliceous,  contain 

A..i»  '».  =i/i*is.taia.»  are  etidently  of  posterior  formation,  as 
Et*7  v**i**;a  p^trifar/iioot  and  o'.ber  vestises  of  organic  sub- 
stasKfi  and  lb#»*  are  aivav*  stratified.  Mountain?,  a*  to 
MrsTMr*.  art  entire.  »vai  fjtd,  and  confused.  Entire  moun- 
t*;s.i  are  formed  of  hoge  matses  of  stone,  without  any  re 2: alar 
E44ar*n.  lAd  axe  mostly  homogeneous.  Stratified  ojoud tains 
are  ta/wt  whose  mass  i«  regularly  divided  by  joints  or  fissures, 
U**e  are  eailed  horizontal.  rising,  or  dipping.  Homogeneous 
ttrabAed  mountains  consist  chiefly  of  stones  of  the  argillaceous 
geao«,  of  of  tbe  fissile  compound  species  of  the  siliceous  genus, 
as  r&etaJJjc  rock ;  sometimes  of  limestone  of  a  granular  or  scaly 
te*t/jre,  ia  wbich  do  acimai  vestiges  appear.  This  limestone 
repotet  on  the  argillaceous  or  siliceous  strata;  sometimes  the 
a/giiJaceoos  are  covered  with  masses  of  granite,  sometimes  of 
lata.  These  mountains,  particularly  those  of  gneiss,  metallic 
rock,  and  born-stone,  are  tbe  chief  seat  of  metallic  ores.  He- 
tero?*neous,  or  compound  stratified  mountain*,  consist  of 
alternate  strata  of  various  species  of  stones,  earths,  sands,  fitc. 
The  limestone  here  is  always  of  the  laminar,  and  r.ot  of  the 
granular  or  scaly  kind,  and  when  it  contains  any  ore,  it  is 
placed  between  its  laminae.  Coal,  bitumen,  petrifactions,  and 
organic  impressions,  are  found  in  these  mountains;  also  salts 
and  calamine.  There  are  other  mountains  which  cannot  be 
called  stratified,  as  they  consist  only  of  three  masses:  the  low- 
est granite,  the  middle  argillaceous,  and  the  upper  limestone. 
Metallic  ores  are  found  in  the  argillaceous  part,  or  between  it 
and  the  limestone.  Confused  mountains  consists  of  stones 
heaped  together  without  order,  their  interstices  being  filled 
with  clay,  saod,  and  mica.  They  scarcely  ever  contain  any 
ore.  Besides  these,  these  arc  many  mountains  in  different 
parts  of  the  world,  which  derive  their  oiizin  from  volcanoes. 
Tbe  height  of  mountains  is  usually  calculated  by  means  of  the 
barometer.  See  Haromf.tlr.  The  highest  mountains  arc  those 
which  arc  situated  at  or  near  the  equator.  The  Himalaya  and 
the  Andes  are  generally  allowed  to  be  the  highest  of  these. 
tbe  line  of  congelation,  or  of  perpetual  frost  on  mountains,  is 
calculated  at  16,400  feet,  at  or  near  the  equator;  at  the  en- 
trance of  the  temperate  zone,  at  13,428  ;  at  Tenerifle,  at  1060; 
in  Auvergne  Hat.  46;  0,740;  with  us  (lat.  62),  6,740.  On  the 
Andes,  vegetation  ceases  at  14,41/7  feet ;  and  on  the  Alps  at 
Ujhb.  The  air  is  so  dry  in  these  elevated  situations,  that  M. 
d'Arcet  observed,  that  on  the  Pic  de  Midi,  one  of  the  Pyrenees, 
ftalt  of  tartar  remained  dry  for  an  hour  and  a  half,  though  it 
imiuediateh  warmed  in  tbe  same  temperature  at  the  bottom  of 
the  mountain. 

MOUNTING,  in  Military  affairs,  signifies  going  upon  duty. 
Thus,  mounting  a  breach  is  running  up  to  it ;  mounting  the 
guard,  is  going  upon  guard  ;  and  mounting  the  trenches,  is  go- 
ing upon  duty  in  the  trenches  ;  but  mounting  a  cannon,  mortar, 
be.  is  the  setting  it  on  its  carriage,  or  the  raising  its  mouth. 

MO  (J  SIC,  a  sort  of  knob,  wrought  on  the  outside  of  a  rope 
by  means  of  spun-yarn,  parsling,  &c.  See  the  article  Pudden- 
ing. It  is  particularly  used  on  the  stays,  to  prevent  it  from 
unhooking  when  the  tackle  is  slackened. 

MoiJMi.      See  MlJS. 

MOVKABLI3,  in  general,  denotes  any  thing  capable  of  being 
moved.  The  moveable  feasts  are  such  as  are  not  regularly  held 
on  the  same  day  of  the  year  or  month,  though  they  arc  always 
on  the  same  day  of  the  week.  Thus  Easter,  on  which  all  the 
rest  depend,  is  held  on  the  Sunday  wbich  falls  upon,  or  next 
after,  th#*  first  full  moon  following  the  21st  of  March. 

MOVKMKNT,  in  Mechanics,  a  machine  that  is  moved  by 
clock-work.     See  Clock. 

Movkmkst,  in  Military  affairs.  Under  this  term  are  compre- 
hended all  the  different  evolutions,  marches,  countermarches, 
and  inunoMjvrcs,  which  arc  made  in  tactics  for  the  purpose 
of  retreating  from,  or  of  approaching  towards,  an  enemy.  It 
alio  includes  the  various  dispositions  which  take  place  in 
pitching  a  ciuii|>,  or  arranging  a  line  of  battle. 

Mo\KMi.\r,  in  Music,  the  name  given  to  any  single  strain, 
or  to  any  part  of  a  composition  comprehended  under  the  same 
measure  of  time. 

MUCK'  Acid,  was  called  saclactic  acid  from  its  having 
been  found  in  the  sugar  of  milk ;  but  as  oxalic  acid  is  also 


found  in  milk,  and  this  acid  is  found  in  all  gums,  it  has  been 
better  distinguished  by  tbe  name  of  mucic.  It  forms,  with  tbe 
oxides  of  metals,  salts  which  are  scarcely  soluble. 

MUCILAGE,  a  glutinous  matter  obtained  from  vegetables, 
transparent  and  tasteless,  soluble  in  water,  but  not  in  spirits 
offline.  It  chiefly  consists  of  carbon,  hydrogen,  and  a  small 
quantity  of  oxygen.    See  Gluten. 

Ml  COR.  in  Botany,  a  genus  of  the  order  fungi,  in  tbe  enp- 
tozamia  class  of  plants.  There  are  seventeen  British  species. 
The  iichooide*.  or  little,  black,  pin-headed  mucor,  grows  in 
groups  near  to  each  other,  in  chasms  of  the  barks  of  old  trees, 
and  upon  old  park-pales.  The  common  gray  mould,  grows 00 
bread,  fruit,  plants  and  other  substances  in  a  putrid  state.  It 
grows  in  clusters:  the  stalks  a  quarter  of  an  inch  bigb,  pellu- 
cid, hollow,  and  cylindrical,  supporting  each  in  a  single  globu- 
lar head,  at  first  transparent,  afterwards  dark-gray;  which 
bursts  with  elastic  force,  and  ejects  small  round  seeds  disco- 
verable by  tbe  microscope.  The  yellow  frothy  mucor,  is  found 
on  the  leaves  of  plant*,  such  as  ivy,  beech,  &c.  sometimes  upon 
dry  sticks,  and  frequency  upon  the  tan  or  bark  in  hot-houses. 
It  is  of  no  certain  size  or  figure,  but  of  a  fine  yellow  colour, 
and  a  substance  at  firs:  resembling  cream  beaten  up  into  froth. 
In  the  space  of  24  hours  it  acquires  a  thin  filmy  coat,  becomes 
dry.  and  full  of  soot*  powder  adhering  to  downy  threads. 

MUCUS,  a  fluid  secreted  by  certain  glands,  and  serving  to 
lubricate  many  of  the  internal  cavities  of  tbe  body.  In  its 
natural  slate  it  is  generally  limpid  and  colourless  ;  but  from 
certain  causes  will  often  assume  a  thick  consistence,  and  whit- 
ish colour,  like  pus  ;  but  strong  sulphuric  acid  and  water,  dilu- 
ted sulphuric  acid,  and  caustic  alkaline,  lixivium,  and  water, 
will  serve  to  distingush  pus  from  mucus  ;  the  vitriolic  acid  se- 
parates it  from  coagulahle  lymph,  and  alkaline  lixivium  from 
serum.  Thus  when  a  person  expectorates  matter,  tbe  decom- 
position of  which  he  wishes  to  ascertain,  let  him  dissolve  it  in 
vitriolic  acid,  and  in  caustic  alkaline  lixivium;  and  let  him  add 
pure  water  to  both  solutions.  If  there  is  a  fair  precipitation 
in  each,  he  may  be  assured  that  some  pus  is  present.  But  if 
there  is  a  precipitation  in  neither,  it  is  a  certain  test  that  the 
mixture  is  entirely  mucus.  If  the  matter  cannot  be  made  to 
dissolve  in  alkaline  lixivium  by  time  and  trituration,  we  hare 
also  reason  to  believe  that  it  is  pus. 

Mucus,  Nasal,  a  name  given  to  a  liquid  secreted  in  the 
cavities  of  the  nose,  and  discharged  outwardly,  either  by  tbe 
nostrils  or  by  the  fauces  when  it  descends  by  the  posterior  part 
of  the  nasal  cavities,  in  which  it  is  thrown  out  by  spittiog. 
This  liquid,  always  exposed  to  the  air,  which  continually 
passes  through  the  nostrils,  is  thicker,  more  viscid,  and  more 
adhesive  than  the  tears ;  and  the  carbonate  of  soda  it  con- 
tains, whilst  the  latter  contains  only  soda,  announces  that  tbe 
air  deposits  in  it  a  part  of  the  carbonic  acid  which  it  contains, 
especially  as  it  is  expired  out  of  the  lungs.  When  it  becomes 
thick  in  tbe  air,  it  frequently  assumes  in  it  tbe  form  of  small,  dry, 
brilliant,  and  as  it  were  micaceous  plates.  The  nasal  mocas 
experiences  no  real  pntri faction  in  the  air.  Water  does  not 
dissolve  it.  Acids  thicken  it  when  they  are  concentrated  asd 
employed  in  small  proportions;  but  when  we  add  a  larger 
quantity,  they  re-dissolve,  and  give  it  different  shades  of  colour. 
The  mucus  of  the  nostrils  maintains  the  softness  of  the  meis- 
branaceous  sides  of  the  nasal  cavities.  It  moderates  the  too 
great  sensibility  of  the  nervous  papilla?,  stops  and  fixes  the 
odorous  bodies,  and  blunts  their  too  great  activity.  It  Itke- 
wise  purifies  the  air  that  is  respired,  by  taking  from  it  tbe  pul- 
verulent particles  which  it  carries  along  with  it,  and  which 
would  be  more  hurtful  in  the  lungs. 

MUFFLE,  in  metallurgy,  an  arched  cover,  resisting  tbe 
strongest  fire,  and  made  to  be  placed  over  coppelsand  tests  In 
the  operations  of  assaying,  to  preserve  them  from  tbe  failing  of 
coals  and  ashes  into  them  ;  though,  at  the  same  time,  of  such 
a  form,  as  is  no  hinderance  to  the  action  of  tbe  air  and  fire  on  the 
metal,  nor  to  ihc  inspection  of  the  assaycr. 

To  M  title  the  Oars,  is  to  put  some  matting,  &c  round 
that  part  of  the  oar  which  lies  on  the  edge  or  gunnel  of  the 
boat,  when  rowing,  to  prevent  its  making  a  noise  against  the 
tholes. 

MUFTI,  or  Mupiiti,  the  chief  of  the  ecclesiastical  order,  or 
primate,  ol  the  Mussulman  religion.  His  authority  is  very  great 
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In  all  actions,  especially  criminal  ones,  his  opinion  is  required 
by  giving  him  a  writing,  in  which  the  case  is  stated  under  feign- 
ed names,  which  he  subscribes  with  words.  He  shall  or  shall  not 
be  punished.  Such  outward  honour  is  paid  to  the  mufti,  that 
the  grand  seignior  himself  rises  up  to  him,  and  ad? ances  seven 
stops  to  meet  him,  when  he  comes  into  his  presence.  The  elec- 
tion of  tlic  mufti  is  solely  in  the  grand  seignior. 

Ml  GIL,  Mullet,  a  genus  of  fishes  of  the  order  abdomlnales. 
Gmeliii  notices  only  five  species.  Shaw  mentions  nine.  The 
common  mullet  is  generally  about  14  inches  in  length,  and  is 
found  not  only  in  the  Northern  and  Mediterranean  seas,  but  in 
the  Indian  and  Western  oceans.  The  mnllets  collect  in  multi- 
tudes almost  close  to  the  shores,  thrusting  their  head  into  the 
soil  muddy  bottoms  in  quest  of  aquatic  insects.  On  the  ap- 
proach of  summer  they  ascend  rivers  to  a  considerable  distance 
from  the  sea,  to  deposit  their  ova.  They  are  regarded  by  many 
a*  excellent  food,  but  are  not  often  seen  at  the  tables  of  the 
opulent* 

.MULBERRY.    See  Morus. 

MLLE,  in  zoology,  a  mongrel  kind  of  quadruped,  generated 
between  an  ass  and  a  mare,  and  sometimes  between  a  horse 
and  a  she-ass .  The  mule  is  a  monster  of  a  middle  nature  be- 
tween its  parents,  and  incapable  of  propagating  its  species. 
Mules  are  chiefly  used  in  countries  where  there  are  rocky  and 
atony  roads,  as  about  the  Alps,  Pyrenees,  &c.  No  creatures 
arc  so  proper  for  carrying  largo  burdens,  and  none  so  sure 
footed.  They  will  travel  several  months  together  with  six  or 
eight  hundred  weight  upon  their  backs  ;  they  are  much  hardier 
and  stronger  than  the  horse,  and  will  live  and  work  twice  his 


Mules,  among  gardeners,  denote  a  sort  of  vegetable  mon- 
sters produced  by  putting  the  farina  fecundans  of  one  species 
of  plant  into  the  pi.stil  or  utricle  of  another.  The  signification 
of  the  word  is  likewise  extended  to  every  kind  of  animal  pro- 
duced by  a  mixture  of  two  different  species. 

MULLERS  for  Grinding  Colours,  according  to  the  com- 
mon construction,  are  too  well  known  and  too  simple  to  need  a 
particular  description  here*  But  Rawlinson's  concave  m oiler, 
for  which  the  Society  of  Arts  presented  him  a  silver  medal  and 
ten  guineas,  on  account  of  its  ingenuity,  shall  find  a  place 
here. — This  machine  has  been  used  for  several  years,  and  has 
been  found  much  more  effectual  and  expeditious  in  reducing 
the  colour  to  extreme  fineness  than  the  usual  method,  and 
much  less  injurious  to  the  health  of  the  workman,  who  fre- 
quently has  done  as  much  with  it  in  three  hours  as  he  could  in 
twelve  with  the  muller  and  slab.  The  machine  consists  of  a 
Hat  cylinder  of  black  marble,  sixteen  inches  and  a  half  diame- 
ter, and  four  and  a  half  thickness,  with  an  axle  traversing  its 
centre,  (thus  somewhat  resembling  a  common  cutler's  grind- 
stone.) It  is  suspended  on  a  similar  frame,  in  a  vertical  posi- 
tion, and  turned  round  in  the  same  manner  by  a  winch :  a  con- 
cave piece  of  marble  is  provided,  of  the  same  breadth  as  the 
circular  stone,  forming  a  segment  of  the  same  circle  one-third 
of  the  circumference  in  extent :  this,  which  may  be  considered 
as  the  muller.  is  fitted  into  a  piece  of  solid  wood  of  similar 
shape,  one  end  of  which  is  secured  loosely  by  a  hinge  or  other- 
wise to  the  frame ;  the  other  end,  rising  over  the  circular  stone, 
and  supported  by  it,  is  further  pressed  down  on  it  by  a  long 
spring  bent  over  from  the  opposite  extremity  of  the  stand,  and 
regulated  as  to  its  pressure  by  a  screw,  whose  end  turns  against 
the  concave  muller :  a  slight  frame  of  iron  in  front,  moveable 
on  a  hinge,  by  which  it  is  secured  to  the  frame,  supports  a 
scraper,  fur  taking  off  the  colour,  formed  of  a  piece  of  watch. 
spring,  which  is  turned  back  out  of  the  way  when  not  in  use. 
Mr.  R.  thinks  the  circular  grindstones  might  be  made  much 
larger  than  he  used,  to  advantage,  and  that  one  of  two  feet 
diameter  would  not  occasion  too  much  labour  to  one  man  to 
tarn  it :  be  computes  that  in  his  machine  there  are  seventy 
aqnare  inches  of  surface  of  the  concave  muller  in  constant  work 
on  the  paint,  while  in  the  common  muller  not  more  than  sixteen 
square  inches  are  usually  in  contact  with  the  slab.  The  ma- 
chine will  be  found  equally  serviceable  for  the  colours  ground 
in  water  as  for  those  prepared  with  oil,  according  to  Mr.  R., 
who  highly  recommends  its  use  to  all  eolourmen.  Mr.  R. 
advises,  in  making  up  the  colours  in  bladders,  to  insert  a  bit  of 
qnUt  or  reed  io  the  neck  of  the  bladder,  which  will  thus  bind 


better  in  tying ;  and,  admitting  of  a  seoure  stopper,  will  be 
more  cleanly  and  less  wasteful  than  the  usual  method  of  stop* 
ping  with  a  nail,  and  keep  the  colour  more  safe  from  the  air. 

MULLUS,  Surmullet,  a  genus  of  fishes  of  the  order  thora- 
cici.  Gmelin  reckons  six,  Shaw  thirteen  species.  The  red 
surmullet  is  principally  found  in  the  Mediterranean  and  North 
seas,  where  it  arrives  at  the  length  of  twelve  or  fifteen  inches  r 
its  colour  is  a  rose  red,  tinged  with  olive-colour  on  the  back, 
and  of  a  silvery  cast  towards  the  abdomen.  It  is  generally 
considered  as  a  very  delicate  fish,  and  is  celebrated  for  having 
been  the  fashionable  object  of  Roman  luxury,  and  for  which 
enormous  sums  are  reported  to  have  been  sometimes  given. 
The  Romans  practised  a  singular  refinement  in  luxury,  by  first 
bringing  the  fish  alive  to  the  table,  in  a  transparent  vessel,  in 
order  that  the  guests  might  contemplate  the  beautiful  and 
rapid  changes  of  its  evanescent  colours  during  the  time  of  its 
gradual  expiration ;  after  which,  it  was  prepared  for  their  repast. 

MULTANGULAR,  a  figure,  or  body,  which  has  many 
angles. 

MULTILATERAL,  in  Geometry,  is  applied  to  figures  which 
have  more  than  four  sides  or  angles. 

MULTINOMIAL,  or  Multinomial  Roots,  in  Mathematics, 
such  roots  as  are  composed  of  many  names,  parts,  or  mem* 
bers  ;  as.  a  +  b  -f-  d  «+•  e,  &c.  See  Root. 

MULTIPLE,  in  Arithmetic,  is  a  number  which  contains 
another  number  a  certain  number  of  times ;  thus  18  is  a  multi- 
ple of  6.  or  of  3,  or  of  0,  fee. 

Common  Multiple  of  two  or  more  numbers,  is  that  which 
contains  those  numbers  a  certain  number  of  times;  thus  36  is 
a  common  multiple  of  4  and  9,  being  equal  to  9  times  the  first, 
and  4  times  the  second. 

To  find  the  least  common  Multiple  of  several  Numbers. — Reduce 
them  all  to  their  prime  factors,  then  the  product  of  the  greatest 
powers  of  those  prime  factors  is  the  least  common  multiple 
required.  Let  it  be  proposed  to  find  the  least  common  mul- 
tiple of  12,  26,  and  35,  or  the  least  number  that  will  divide  by 
each  of  them  without  a  remainder. 

Here  12  =3  x  2»;  26  =  6»,  and  36  =  5  x  7; 
therefore        3  x  2>  x  6»  x  7  =  210,  the  least  common  multi- 
ple required. 

MULTIPLE  Ratio,  or  Proportion,  is  that  which  is  between 
multiples.  If  the  less  term  of  the  ratio  is  an  aliquot  part  of 
the  greater,  the  ratio,  or  the  greater  to  the  less,  is  called  the 
multiple,  and  that  of  the  less  to  the  greater,  submultiple.  A 
submuliiple  number  is  that  contained  in  the  multiple ;  thus, 
the  numbers  1,  2,  and  3,  are  submultiples  of  9.  Duple,  triple, 
&c.  ratios,  as  also  sub-duples,  sub-triples,  fee.  are  so  many 
species  of  multiple  and  submultiple  ratios. 

MULTIPLICAND,  in  Arithmetic,  is  one  of  the  factors  in 
multiplication,  being  that  which  is  multiplied  by  the  other, 
which  is  called  the  multiplier. 

MULTIPLICATION,  is  one  of  the  principal  rules  in  arith- 
metic and  algebra ;  and  consists  in  finding  the  amount  of  a 
given  number  or  quantity,  called  the  multiplicand,  when 
repeated  a  certain  number  of  times  expressed  by  the  multiplier; 
and  this  amount  is  generally  termed  the  product ;  also  the 
multiplier  and  multiplicand  are  commonly  called  faetors. 
Multiplication  is  either  simple  or  compound. 

Simple  Multiplication,  is  when  the  proposed  quantities  are 
integral  numbers.— Rule.  Place  the  multiplier  under  the  multi- 
plicand, so  that  units  may  fall  under  units,  tens  under  tens, 
and  so  on.  Then  begin  at  the  right  hand,  and  multiply  every 
figure  in  the  multiplicand,  by  each  of  the  figures  in  the  multi- 
plier. Find  how  many  tens  there  are  in  the  product  of  every 
two  simple  figures,  and  set  down  the  remainder  directly  under 
the  figure  you  arc  multiplying  by,  or,  if  there  be  nothing  over,  a 
cipher*  Carry  as  many  units  as  there  were  tens  to  the  pro- 
duct of  the  next  figure,  and  proceed  in  like  manner  till  the 
whole  is  finished.  Then  add  all  the  separate  products  together 
for  the  answer. 

Proof  of  Mtlt i plication.  1.  Invert  the  operation,  by 
making  the  multiplier  and  multiplicand  change  places,  and  if 
von  thus  obtain  the  same  result,  it  is  highly  probable  the  work 
is  rubt.  2.  Cast  out  all  the  S/s  from  the  multiplier,  multipli- 
cand, and  product;  and  multiply  the  overplus  of  the  two 
former  together,  and  cast  the  9*t  out  of  this  product  *  then  if 
8P 
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this  remainder  be  the  same  as  that  arising  from  the  total  pro- 
duct, the  operation  is  probably  right ;  but  if  not,  it  is  certainly 
wrong.  This  proof  depends  upon  a  singular  property  of  the 
number  9 ;  viz.  that  any  number  divided  by  9,  will  leave  the 
same  remainder,  as  the  snm  of  its  digits  when  divided  by  the 
same  number.  3.  Another  proof  for  multiplication  is  drawn 
from  a  particular  property  of  the  number  11,  which  is  this, 
that  the  sum  of  the  digits  in  the  odd  places,  that  is,  the  1st, 
3d,  5th,  &c.  being  taken  from  the  sum  of  the  digits  in  the  2d, 
4th,  &e.  places,  the  remainder,  when  divided  by  11,  will  leave 
the  same  overplus,  as  the  whole  number  when  divided  by  II. 
If  the  former  sum  be  greater  than  the  latter,  as  many  times  1 1 
must  be  added  to  it,  as  will  make  the  latter  sum  the  greater  of 
the  two.  This  being  observed,  the  proof  by  this  number  will 
be  the  same  as  in  the  former  ease. 

Example.  \<V 

46684  multiplicand.  oXo    proof  by  9. 

4374  multiplier.  '  °> 

209821816  7^  proof  by  11. 

But  it  roast  be  evident  that  this  process  is  at  variance  with 
all  the  known  laws  of  mathematical  science,  since  it  supposes 
a  knowledge  of  division  even  previous  to  that  of  multiplication, 
which  is  absurd ;  and  the  editor  very  reluctantly  admits  into 
the  pages  of  his  work  an  illustration  which  is  opposed  to  prac- 
tice, but  sanctioned  by  the  authority  of  a  custom  known  only 
among  the  unscientific  and  illiterate. 

The  other  proof  by  inverting  the  operation  depends  upon 
this ;  that  the  product  of  two  numbers  is  the  same,  whichever 
of  the  two  is  the  multiplier ;  or  generally,  that  a  times  b  is  the 
same  as  b  times  a ;  which,  though  generally  considered  as  an 
axiom,  is  in  fact  a  proposition,  and  one  that  is  not  very  easily 
demonstrated. 

Compound  Multiplication,  is  the  method  of  finding  the  pro. 
duct  arising  from  a  compound  and  simple  quantity. — Rule. 
Place  the  multiplier  under  the  lowest  denomination  of  the 
multiplicand,  and  multiply  this  denomination  by  the  multiplier. 
Find  how  many  units  of  the  next  higher  denomination  are 
contained  in  the  product ;  set  down  the  remainder,  and  carry 
the  units  to  the  next  product,  with  which  proceed  as  before, 
and  so  on  through  all  the  denominations  to  the  last,  and  the 
result  will  be  the  answer  required. 

Note.  If  the  multiplier  exceed  12,  the  operation  will  be  much 
simplified  as  follows: — 1.  If  the  given  multiplier  be  a  compo- 
site number,  multiply  successively  by  each  of  its  factors, 
instead  of  the  whole  number  at  once.  2.  If  the  given  multi- 
plier be  not  a  composite  number,  take  that  which  is  nearest  to 
it,  and  multiply  by  its  factors  as  before ;  then  add  or  subtract 
as  many  times  the  first  line,  as  the  number  so  taken  is  less  or 
greater  than  the  multiplier.  Also,  if  there  be  any  fractional  part 
belonging  to  the  multiplier,  take  such  part  of  the  multiplicand 
as  this  fraction  is  of  a  unit,  and  add  it  to  the  result  before  found. 

MULTIPLIER,  or  Multiplicator,  the  number  by  which 
another  is  multiplied. 

MULTIPLYING  GLASS,  in  Optics,  one  wherein  objects  ap- 
pear increased  in  number.  It  is  otherwise  called  a  polyhedron, 
being  ground  into  several  planes  that  make  angles  with  each 
other ;  through  which  the  rays  of  light  issuing  from  the  same 
point  undergo  different  refractions,  so  as  to  enter  the  eye  from 
every  surface  in  a  different  direction. 

MULT1VALVES,  in  Natural  History,  the  name  of  a  general 
class  of  shell-fish  consisting  of  three  or  more  shells. 

MUM,  a  kind  of  malt  liquor  much  drunk  in  Germany,  and 
chiefly  brought  from  Brunswick,  which  is  the  place  of  most  note 
for  making  it 

MUMMY,  a  body  embalmed  or  dried,  in  the  manner  used 
by  the  ancient  Egyptians :  or  the  composition  with  which  it  is 
embalmed.  Mummy  has  been  esteemed  resolvent  and  bal- 
samic; but  whatever  virtues  have  been  attributed  to  it,  seem  to 
be  such  as  depend  more  upon  the  ingredients  used  in  preparing 
the  flesh  than  in  the  flesh  itself. 

MUNICIPAL,  in  the  Roman  civil  law,  an  epithet  which  sig- 
nifies invested  with  the  rights  and  privileges  of  Roman  citizens. 

Municipal,  in  Great  Britain,  is  applied  to  the  laws  that  ob- 
tain in  any  particular  city  or  province ;  and  those  are  called 


municipal  officers  who  are  elected  to  defend  the  interest  of  cities, 
to  maintain  their  rights  and  privileges,  and  to  preserve  order 
among  the  citizens. 

MURAL  Arch,  (from  murus,  a  wall,)  a  wall,  or  arched  wall, 
placed  exactly  in  the  plane  of  the  meridian,  for  fixing  a  large 
quadrant,  sextant,  or  other  instrument,  to  observe  the  meri- 
dian altitude,  &c.  of  the  heavenly  bodies. 

MURiENA,  the  Eel,  a  genus  of  fishes  of  the  order  anodes. 
There  are  five  species,  according  to  Shaw.  Gmelin  enumerates 
nine.  The  common  eel  is  particularly  distinguished  by  the 
steadiness  and  uniformity  of  its  colours ;  an  olive-brown  on  the 
back,  and  silvery  lustre  on  the  sides  and  beneath ;  but  more 
expressively  still  by  the  great  elongation  of  its  under  jaw.  Its 
general  size  is  from  two  to  three  feet ;  it  is  slow  in  its  growth, 
and  considered  as  very  long  lived.  Its  usual  food  consists  of 
insects,  worms,  and  the  eggs  of  other  fishes.  It  is  viviparous, 
producing  great  numbers  at  a  birth ;  but  of  a  very  diminutive 
size.  It  continues  generally  during  the  day  in  its  hole  in  the 
banks',  which  it  furnishes  with  two  avenues,  to  facilitate  its  es- 
cape and  security.  By  night  it  ranges  for  food.  In  winter  it 
appears  to  be  ingulfed  in  mud,  and  remains  in  this  state  of 
seclusion  and  tranquillity,  if  not  torpor,  till  the  return  of  spring 
invites  it  to  a  renewal  of  its  excursions.  The  conger  eel,  gene- 
rally darker  above,  and  more  splendid  beneath  than  the  former 
species,  grows  to  its  largest  size  in  the  Mediterranean,  where 
it  is  sometimes  found  ten  feet  long,  and  a  hundred  pounds 
weight.  It  is  found  in  the  North  American  seas  also  :  it  occa- 
sionally, particularly  in  the  spring,  makes  excursions  into  riv- 
ers, and  is  found  in  vast  abundance  in  the  Severn.  Congers 
are  extremely  voracious,  devouring  immense  quantities  of  the 
smaller  fishes,  and  of  crabs  before  the  shell  of  the  latter  is 
completely  formed  and  hardened. 

MURDER.    See  Homicide. 

MUREX,  in  Natural  History,  a  genus  of  univalve  or  simple 
shells,  without  any  hinge,  formed  of  a  single  piece,  and  beset 
with  tubercles  or  spines*  The  mouth  is  large  and  obloug,  and 
has  an  expanded  lip,  and  the  clavicle  is  rough. 

Murex,  in  Zoology,  a  genus  of  insects  belonging  to  the 
order  of  vermes  testacea.  From  a  species  of  murex  on  the 
coasts  of  Guayaquil  and  Guatimala,  in  Peru,  a  liquor  i»  ex- 
tracted which  dyes  cottons,  silks,  and  wool  of  a  beautiful  per- 
manent purple  colour.  The  shell  which  contains  it  adheres  to 
the  rocks  that  are  washed  by  the  sea.  It  is  of  the  size  of  a  large 
walnut.  The  liquor  may  be  extracted  two  ways ;  some  kill  the 
animal  after  they  have  drawn  it  out  of  the  shell,  then  press  it 
with  a  knife  from  head  to  tail,  separate  from  the  body  the  part 
where  the  liquor  is  collected,  and  throw  away  the  rest.  When 
this  operation,  after  being  repeated  on  several  snails,  has  af- 
forded a  certain  quantity  of  fluid,  the  thread  intended  to  be 
dyed  is  dipped  in  it,  and  the  process  is  finished.  The  colour, 
which  is  at  first  of  the  whiteness  of  milk,  becomes  afterwards 
green,  and  is  not  purple  till  the  thread  is  dry.  Those  woo 
disapprove  of  this  method  draw  the  fish  partly  out  of  the  shell, 
and,  squeezing  it,  make  it  yield  a  fluid  which  serves  for  dyeing: 
they  repeat  this  operation  four  times  at  different  intervals,  bat 
always  with  less  success.  If  they  continue  it,  the  fish  dies. 
No  colour  at  present  known,  says  the  Abbe  Raynal,  can  be 
compared  to  this,  either  as  to  lustre,  liveliness,  or  duration. 
It  succeeds  better  on  cotton  than  wool,  linen,  or  silk. 

MURIATES,  in  Chemistry,  a  genus  of  salts  formed  from  the 
muriatic  acid  with  certain  bases. 

MURIATIC  Acid.  When  equal  volumes  of  hydrogen  and 
chlorine  gases  are  mixed  and  exposed  to  light,  they  combine 
and  produce  a  sour  compound  commonly  called  muriatic  acid 
gas,  or,  in  conformity  to  the  modern  nomenclature,  hydro- 
chloric acid  gas.  Muriatic  acid  may  also  readily  be  procured 
by  acting  upon  common  salt  by  sulphuric  acid;  the  evolved 
gas  must  be  received  over  mercury.  It  was  first  obtained 
pure  by  Dr.  Priestley,  but  its  composition  was  discovered  by 
Scbeele,  and  has  since  been  most  ably  investigated  by  Sir 
Humphrey  Davy.  Muriatic  acid  gas  extinguishes  flame:  it  is 
greedily  absorbed  by  water,  which  takes  up  480  times  its  bulk, 
and  has  its  specific  gravity  increased  from  1  to  1*210.  Thof, 
dissolved  in  water,  it  forms  the  liquid  muriatic  acid,  or  spirit 
of  salt,  and  may  easily  be  procured  by  distilling  a  mixture  of 
dilute  sulphuric  acid  and  common  salt,  as  directed  in  the 
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don  Pharmacopoeia*  The  marine  acid  In  commerce  has  a  atraw 
colour ;  but  this  is  owing  to  accidental  imparity ;  for  it  does 
not  obtain  in  the  acid  produced  by  the  impregnation  of  water 
with  the  aeriform  acid.  The  muriatic  acid  is  one  of  those 
longest  known,  and  some  of  its  compounds  are  among  those 
salts  with  which  we  are  most  familiar.  The  muriates,  when  in 
a  state  of  dryness,  are  actually  chlorides,  consisting  of  chlo- 
rine and  the  metal ;  but  moisture  makes  them  instantly  pass 
to  the  state  of  muriates. 

MURRAIN,  or  Gargle,  a  contagious  disease  among  cattle, 
principally  caused  by  a  hot  dry  season,  or  general  putrefaction 
of  the  air,  which  begets  an  inflammation  of  the  blood,  and  a 
swelling  in  the  throat,  that  soon  proves  mortal.  The  symptoms 
are,  a  banging  down  and  swelling  of  the  head,  abundance  of  gum 
in  the  eyes,  rattling  in  the  throat,  a  short  breath,  palpitation 
of  the  heart,  staggering,  a  hot  breath,  and  a  shining  tongue. 

MUS,  the  Rat,  a  genus  of  mammalia,  of  the  order  glires. 
There  are  forty-six  species.  The  musk  rat,  as  large  as  a  small 
rabbit,  and  very  common  in  Canada,  resembles  the  beaver  in 
the  shape  of  its  body,  and  in  its  instincts  and  character.  It 
lives  in  society,  and  constructs  its  habitation  with  g reat  skill 
and  art,  about  two  feet  in  diameter,  and  stuccoed  within  with 
particular  neatness,  on  the  border  of  some  lake  or  stream.  On 
the  outside  it  is  covered  with  a  matting  of  rushes,  compacted 
with  great  closeness  to  preclude  moisture.  These  animals  live 
on  roots  and  herbage,  which,  however,  they  do  not  store  up  in 
their  houses,  but  make  excursions  for,  as  they  are  wanted  dur- 
ing the  winter;  in  summer  they  make  long  progresses  in  pairs. 
They  have  a  strong  odour  of  musk,  and  walk  and  run  with 
great  awkwardness ;  are  easily  tamed,  and  highly  valued  for 
their  fur.  The  Norway  rat,  supposed  to  have  been  imported 
into  Europe  from  India,  has  in  this  country  almost  extirpated 
the  black  rats.  It  subsists  not  only  on  grain  and  fruits,  but 
frequently  attacks  poultry  and  rabbits,  as  well  as  various  other 
animals.  The  black  rat,  is  considerably  smaller  than  the  for- 
mer ;  its  habits  are  almost  precisely  similar.  It  is  supposed 
to  come  from  the  same  countries.  It  is  reported  by  travellers, 
that  in  various  parts  of  Germany  it  is  sometimes  taken  and 
domesticated,  and,  having  a  bell  put  round  its  neck,  is  thus 
almost  invariably  found  to  alarm  all  others  of  its  species  from 
the  vicinity.  The  water  rat,  inhabits  the  temperate  and  cold 
climates  of  Europe  and  Asia,  frequenting  the  banks  of  rivers 
in  which  it  burrows.  It  subsists  on  frogs,  on  roots  and  other 
vegetable  substances ;  swims  with  great  speed,  and  can  re- 
main under  water  a  considerable  time.  It  never  infests  bouses. 
The  hamster,  is  a  species  of  the  pouched  rats,  and  the  sole 
European  species  of  that  description.  The  pouches  are  one  on 
each  side  of  the  mouth,  and,  when  filled,  are  like  two  blown 
bladders.  These  animals  are  found  in  Poland  and  Russia, 
and  are  extremely  injurious  by  the  quantities  of  grain  which 
they  devour,  and  carry  off  for  their  autumnal  store  in  their 
poaches.  The  females  arrange  their  mansions  differently  from 
the  males,  and  never  reside  with  them.  As  winter  approaches, 
they  seclude  themselves  completely,  and  enjoy  their  stores, 
which  are  generally  consumed  when  the  winter  reigns  in  full 
rigour:  they  roll  themselves  up,  and  continue  till  spring  in  a 
state  of  profound  slumber.  Their  bodies  are  cold,  the  fat 
coagulated,  and  their  limbs  stiffened,  and  they  may  be  opened 
without  awaking  them.  The  heart  beats  only  fifteen  times  in  a 
minute,  while  in  the  summer  its  pulsations  are  150  in  the  same 
time-  The  waking  of  the  hamsters  from  their  lengthened  sleep 
is  gradual,  occupying  sometimes  no  less  than  two  hours.  These 
animals  are  unsocial,  fierce,  and  malignant  They  attack  every 
weaker  creature,  and  very  frequently  destroy  each  other.  The 
common  moose,  inhabits  almost  every  part  of  the  world,  is  shy 
and  timid,  but  not  ferocious*  It  produces  generally  from  six 
to  ten  at  a  birth,  and  breeds  several  times  in  a  year.  Its  skin 
is  sleek,  and  its  eyes  are  bright  and  lively ;  its  limbs  are  neatly 
forsned,  and  its  movements  are  extremely  agile*  The  long- 
tailed  field-mouse,  is  somewhat  larger  than  the  former,  and  of 
a  yellowish-brown  colour.  It  feeds  on  acorns,  fruits,  and  grain, 
and  lays  up  magazines  in  its  burrow  for  the  winter.  It  is  found 
principally  in  dry  grounds,  is  common  in  all  the  temperate 
regions  of  Europe,  and  is  particularly  abundant  and  destruc- 
tive in  France,  where  it  is  stated  to  commit  very  great  waste. 
Under  a  scarcity  of  the  usual  supplies,  these  animals  are  sup- 


posed to  destroy  each  other.  The  harvest  mouse,  is  the  smallest 
of  British  quadrupeds,  weighing  only  the  sixth  part  of  an  ounce. 
Its  nest  is  most  artificially  platted  of  the  blades  of  wheat,  and 
of  the  size  of  a  cricket  ball,  the  opening  to  it  being  closed  up 
so  skilfully,  as  to  be  almost  imperceptible.  Such  is  its  com- 
pactness, that  it  may  be  rolled  over  the  table  without  derange- 
ment One  found  of  this  description  contained  eight  young, 
and  appeared  completely  full  without  the  dam.  In  the  winter 
these  animals  burrow  deep  in  the  earth ;  but  their  favourite 
habitation  is  the  corn-stack.  The  blind  rat,  is  perhaps  one  of 
the  largest  and  most  remarkable  of  its  tribe,  measuring  between 
seven  and  eight  inches  in  length,  and  being  entirely  destitute 
both  of  eyes  and  tail. 

MUSA,  in  Botany,  a  genus  of  the  polygamia  monoecia  class 
and  order.  Natural  order  of  scitamineae*  There  are  three 
species :  M.  paradisiaca,  plantain-tree,  rises  with  a  soft  herba- 
ceous stalk,  fifteen  or  twenty  feet  in  height;  the  lower  part  of 
the  stock  is  frequently  as  large  as  a  man's  thigh,  diminishing 
gradually  to  the  top,  where  the  leaves  come  out  on  every  side, 
being  often  more  than  six  feet  long  and  two  broad.  When  the 
plant  is  grown  to  its  full  height,  the  spike  of  flowers  appears 
from  the  centre  of  the  leaves  nearly  four  feet  in  length,  nodding 
on  one  side*  The  fruit  is  about  nine  inches  long,  and  more 
than  an  inch  in  diameter,  a  little  incurved,  having  three  angles ; 
the  skin  is  tough,  within  is  a  soft  pulp  of  a  luscious  sweet 
flavour ;  the  spikes  of  the  fruit  are  often  so  large  as  to  weigh 
upwards  of  forty  pounds.  It  is  a  native  of  the  East  Indies  and 
other  parts  of  the  Asiatic  continent ;  it  is  generally  cultivated 
between  the  tropics,  the  fruit  being  excellent  nutritious  food. 
The  banana-tree,  differs  from  the  preceding  in  having  its  stalks 
marked  with  dark  purple  stripes  and  spots :  the  fruit  is  shorter 
and  rounder,  with  a  soft  pulp  of  a  more  luscious  taste.  Set 
Banana. 

MUSCA,  in  Natural  History,  the  J7y,  a  genus  of  insects  of 
the  order  diptera.  This  is  a  very  numerous  genus,  not  fewer 
than  a  thousand  species  having  been  enumerated*  They  are 
divided  into  sections ;  viz.,  A*  with  short  feelers ;  and  B.  with- 
out feelers.  These  sections  are  again  separated  into  others. 
The  larva  in  the  different  tribes  of  flies  differ  far  more  in  habit 
than  the  complete  insects,  some  being  terrestrial,  and  others 
aquatic.  Those  of  the  common  kinds  are  distinguished  by  the 
title  of  maggots,  and  spring  from  eggs  deposited  on  various 
putrid  substances*  Several  of  the  aquatic  kinds  are  of  singu- 
larly curious  formation,  and  exhibit  wonderful  examples  of  the 
provision  ordained  by  nature  for  the  preservation  of  even  the 
meanest  animals.  The  general  form  of  the  pupa  is  that  of  an 
oval,  differently  modified,  according  to  the  species,  and  formed 
by  the  external  skin  of  the  larva.  Some  species  cast  their  skin 
before  they  change  into  the  pupa  state. 

Muse  a  Australis,  the  Southern  /7y,  or  Bee,  is  situated 
south  of  the  Cross,  and  by  the  Antarctic  circle ;  it  contains 
four  stars  of  the  fourth  magnitude.  The  introduction  of  the  Bee 
among  the  celestial  host  is  a  pretty  idea,  as  well  on  account 
of  the  natural  Qualities  of  this  most  extraordinary  insect,  as  on 
account  of  its  being  the  old  hieroglyphic  of  royalty.  Of  the 
insentient  part  of  animated  nature,  the  bee  is  prince  and  chief 
for  foresight,  ingenuity,  industry,  and  fidelity :  it  was  thence 
the  fittest  symbol  of  a  good  king. 

Musca  Borealis,  the  Northern  J7y,  is  a  small  and 
modern  asterism,  containing  only  six  stars,  viz.  one  of  the 
third  magnitude,  two  of  the  fourth,  &c.  It  is  situated  north  of 
Aries,  and  south  of  Triangula  and  Perseus. 

MUSCHENBROEK, Peter,  a  very  eminent  mathematician 
and  philosopher,  was  born  at  Utrecht,  about  the  year  1700. 
He  was  professor  of  mathematics,  first  in  that  city,  and  after- 
wards at  Leyden,  where  he  died  in  1761. 

MUSCI,  in  Botany,  Monet,  one  of  the  seven  families  into 
which  Linnarus  divided  all  vegetables.  These  plants  constitute 
the  second  order  of  the  class  cryptogamia.  This  order  is  sub- 
divided into  eleven  genera,  from  the  presence  or  absence  of 
the  calyx,  which  in  these  plants  is  a  veil  that  is  placed  over 
the  tops  of  the  stamina,  and  denominated  calyptra,  from  the 
sexes  of  the  plants,  which  bear  male  and  female  flowers,  some- 
times on  the  same,  sometimes  on  distinct  roots,  and  from  the 
manner  of  growth  of  the  female  flowers,  which  are  sometimes 
produced  singly,  sometimes  in  bunches  or  cones. 
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Mutci,  ii  also  the  Dame  of  the  fifty-sixth  order  in  Linneas's 
Fragments  of  a  Natural  Method,  consisting  of  genera  which 
are  exactly  those  of  the  second  order  in  the  class  cryptogamia. 
These  plants  resemble  the  pines  and  firs,  and  other  evergreens 
in  that  class,  in  the  form  and  -disposition  of  their  leaves,  and 
manner  and  growth  of  the  female  flowers,  which  are  generally 
formed  into  a  cone.  They  frequently  creep,  and  extend  them- 
selves like  a  carpet  upon  the  ground,  trees,  and  stones,  col- 
lected into  bunches  or  tufts.  Few  of  the  mosses  are  annual 
plants,  being  mostly  perennial  and  evergreens.  Their  growth 
u  slow  ;  though  preserved  dry  several  years,  they  resume  their 
original  veidure  upon  being  moistened.  They  delight  in  a  eool 
moist  situation,  and  northerly  exposure,  where  they  are 
screened  from  the  sun*  The  roots  are  fibrous,  slender, 
branched,  and  short.  The  stems  and  branches  are  cy  lindric  and 
weak,  creeping  on  the  ground,  and  striking  root  on  every  side. 
MUSCICAPA,  the  Fly-catcher,  a  genus  of  birds  of  the  order 
passeres.  There  are  seventy- nine  species.  The  spotted  fly- 
catcher arrives  in  this  country  in  the  spring,  and  leaves  it  in 
September.  It  attaches  its  nest  not  unfreauently  to  the  end  of 
a  beam  of  a  house ;  and  sometimes  builds  it  in  a  vine  or  sweet- 
briar  tree,  spread  against  a  wall*  It  returns  for  a  succession 
of  seasons  to  the  same  situation-  It  feeds  on  insects,  which  it 
catches  with  astonishing  dexterity,  sometimes  on  the  wing, 
sometimes  by  a  sudden  leap  from  its  perch.  It  is  one  of  the 
most  silent  and  most  familiar  of  summer  birds.  Its  only  note 
is  a  plaintive  sound  on  the  approach  of  danger.  In  Kent  it  is 
called  the  cherry-sucker,  being  particularly  fond  of  that  fruit. 
The  pied  fly-catcher,  is  not  to  be  found  in  great  numbers  in 
any  part  of  this  island,  but  is  most  frequently  to  be  met  with 
in  Yorkshire,  and  the  contiguous  counties* 

MUSCLE,  in  Anatomy,  a  part  of  the  human  body,  destined 
to  move  some  other  part,  in  general  by  a  voluntary  motion, 
being  composed  principally  of  flesh  and  tendinous  fibres,  with 
veins,  nerves,  and  lymphatics;  surrounded  by,  or  enclosed  in, 
one  common  membrane*  The  muscular  parts  of  animals  are 
known  in  common  language  by  the  name  of  flesh.  Muscular 
flesh  is  composed  of  a  great  number  of  fibres  and  threads,  of 
reddish  or  whitish  colour ;  these,  after  they  have  been  acted  on 
by  water,  to  separate  the  extraneous  matter,  are  left  in  the 
state  of  gray  fibres,  insoluble  in  water,  and  becoming  brittle 
when  dry.  The  muscles  likewise  contain  albumen,  gelatine, 
extractive,  phosphate  of  soda,  of  ammonia,  and  lime. 

MUSC LES,  Insertion  and  Force  of  ths.    The  all-wise  Author 
of  nature  has  furnished  animals  with  limbs  moveable  about  the 
joints  by  means  of  muscular  cords  inserted  near  the  joint,  or 
centre  of  motion.    In  order  to  calculate  the  force  of  any  mus- 
cle, we  are  to  consider  the  bones  as  levers ;  and  then  the  power 
or  force  of  the  muscle  will  be  always  to  the  resistance  or  weight 
it  is  capable  of  raising,  as  the  greater  distance  of  the  weight 
from  the  centre  of  motion  is  to  the  lesser  distance  of  the  power. 
The  muscles  that  move  the  lower  jaw,  when  taken  altogether, 
do  not  in  a  man  exceed  the  weight  of  one  pound,  and  yet  exert 
a  force  equal  to  634  pounds,  and  in  mastiff-dogs,  wolves,  bears, 
lions,  &c.  their  force  is  vastly  superior.    The  motion  of  the  far 
greater  part  of  the  muscles  are  voluntary,  or  dependent  on  our 
will ;  those  of  a  few  others  involuntary.    The  former  are  called 
animal,  the  other  natural  motions.    Finally,  the  motions  of 
some  of  the  muscles  are  of  a  mixed  kind,  partly  animal  and 
partly  natural.    Those  muscles  which  perform  the  voluntary 
motions,  receive  nerves  from  the  brain  or  spinal  marrow ;  those 
which  perform  their  motions  involuntaril) ,  have  their  nerves 
from  the  cerebellum ;  and  those  whose  motion  is  partly  volun- 
tary, and  partly  involuntary,  have  theirs  in  part  from  the  brain, 
and  in  part  from  the  cerebellum. 

MUSES,  certain  fabulous  divinities  amongst  the  Pagans, 
supposed  to  preside  over  the  arts  and  sciences.  Some  reckon 
the  muses  to  be  no  more  than  three,  ri*.,  Mneme,  Aocde,  and 
Melete ;  that  is,  Memory,  Singing,  and  Meditation :  but  the 
most  ancient  authors,  and  particularly  Homer  and  Hesiod, 
reckon  nine ;  viz.,  Clio,  which  means  glory ;  Euterpe,  pleas- 
ing; Thalia,  flourishing ;  Melpomene,  attracting ;  Terpsichore, 
rejoicing  the  heart;  Erato,  the  amiable;  Polyhymnia,  a  multi- 
tude of  songs;  Urania,  the  heavenly;  and  Calliope,  sweetness 
of  voice.  To  Clio  they  attributed  the  invention  of  history ;  to 
Melpomene,  tragedy  ;  to  Thalia,  comedy ;  to  Euterpe,  the  use 


of  the  flute ;  to  Terpsichore,  the  harp ;  and  to  Erato,  the  lyre 
and  lute ;  to  Calliope,  heroic  verse ;  to  Urania,  astrology ;  and 
to  Polyhymnia,  rhetoric. 

MUSEUM,  a  collection  of  rare  and  interesting  objects, 
selected  from  the  whole  circle  of  natural  history  and  the  arts, 
and  deposited  in  apartments  or  buildings,  either  by  the  coav- 
mendable  generosity  of  rich  individuals,  generally  governments 
or  monarchs,  for  the  inspection  of  the  learned  and  the  great 
mass  of  the  public.  The  term,  which  means  literally,  a  study, 
or  place  of  retirement,  is  said  to  have  been  applied  originally 
to  that  part  of  the  royal  palace  at  Alexandria  appropriated 
for  the  use  of  learned  men.  and  the  reception  of  the  literary 
works  then  extant.  According  to  ancient  writers,  they  were 
formed  into  classes  or  colleges,  each  of  which  bad  a  competent 
sum  assigned  for  their  support;  and  we  are  further  informed, 
that  the  establishment  was  founded  by  Ptolemy  Philadelpbos. 
who  added  a  most  extensive  library. 

MUSHROOM.  Aaaricus  Cmmpestris.—U  cnltivated  ant 
well  known  at  our  tables  for  its  fine  taste  and  utility  in  sauces. 
These  plants  do  not  produce  seeds  that  can  be  saved ;  they 
are  therefore  cultivated  by  collecting  the  spawn,  which  ii 
found  in  old  hot-beds  and  in  meadow  lands.  Various  methods 
have  been  lately  devised  for  raising  mushrooms  artificially: 
but  none  seem  to  be  equal  to  those  raised  in  beds,  as  Is  de- 
scribed in  all  our  books  of  gardening.  Raising  this  vegetable 
in  close  rooms  by  fire  heat,  has  been  found  to  produce  thesi 
with  a  bad  flavour ;  and  they  are  not  considered  so  wholesosM 
as  those  grown  in  the  open  air,  or  when  that  element  is  ad- 
mitted at  times  freely  to  the  beds. 

Mushroom,  Brown.  Agaricus  Cinnamonuus. — The  whole  of 
this  plant  has  a  nice  smell,  and  when  stewed  or  broiled  has  a 
pleasant  flavour.  It  is  to  be  found  in  dry  woods,  old  pastures, 
&c.  and  is  fit  for  use  in  October. 

Mushroom,  Violet.  Agaricus  Violaceus. — This  mushroom 
requires  more  broiling  than  all  the  rest;  but  when  done  well 
and  seasoned,  it  is  very  good.  It  is  found  in  dry  woods,  old 
pastures,  &c.  where  it  grows  to  a  large  size. 

MUSIC,  a  science,  which  teaches  the  properties,  depen- 
dencies, and  relations  of  melodious  sounds;  or  the  art  of  pro- 
ducing harmony  and  melody  by  the  due  combination  aai 
arrangement  of  those  sounds.  The  anrient  writers  on  tail 
science  differ  greatly  as  to  its  object  and  extent.  la  general 
they  give  to  it  a  much  wider  latitude  than  that  which  it  obtaias 
with  us.  Under  the  name  of  music  they  comprehended  not 
only  the  melodious  union  of  voices  and  instruments,  bat  also 
the  dance,  gesture,  poetry,  and  even  all  the  other  sciences. 
Hermes  defines  music  to  be  the  general  knowledge  of  order; 
which  was  also  the  doctrine  of  Plato,  who  taught  that  every 
thing  in  the  universe  was  music.  Music,  however,  properly  so 
called,  only  concerns  the  due  order  and  proportion  of  soaads; 
and  is  divided  into  two  parts,  the  theoretical  and  the  practical. 
Theoretical  music  comprehends  the  knowledge  of  harmony  and 
modulation ;  and  the  laws  of  that  successive  arrangement  of 
sound  by  which  air  or  melody  is  produced.  Practical  mask 
is  the  art  of  bringing  this  knowledge  and  those  laws  into  ope- 
ration, by  actually  disposing  of  the  sounds,  both  in  combina- 
tion and  succession,  so  as  to  produce  the  desired  effect ;  aai 
this  is  the  art  of  composition :  but  practical  music  may  in  fact 
be  said  to  extend  still  further,  and  to  include  not  only  the  pro- 
duction of  melodious  and  harmonious  composition,  but  also  its 
performance. 
MUSICAL  or  IIarmonial  Proportion*  See  Proportion. 
MUSK,  a  substance  secreted  into  a  bag,  situated  in  the  uav 
bilical  region  of  the  moschos  moschifer.  Its  colour  is  brownish 
red ;  its  feel  unctuous ;  its  taste  bitter ;  and  its  smell  arossatie 
and  intensely  strong.  It  is  partially  soluble  in  water,  waiea 
acquires  its  smell ;  and  in  alcohol,  but  that  liquid  does  not 
retain  the  odour  of  musk. 

MUSKET,  a  fire-arm,  borne  on  the  shoulder,  and  used  m 
war.  The  length  of  a  musket  is  fixed  at  three  feet  eight  Jackal 
from  the  muzzle  to  the  pan.  In  Fortification,  the  length  of  tht 
line  of  defence  is  limited  by  the  ordinary  distance  of  a  mesket- 
shot,  which  is  about  one  hundred  and  twenty  fathoms. 

MUSKBTOON,  a  short  thick  musket,  whose  bore  is  the 
thirty-eighth  part  of  its  length:  it  carries  five  ounces  of  iroa, 
1  or  seven  and  a  half  of  lead,  with  an  equal  quantity  of  powder. 
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MUSLIN,  a  fine  thin  tort  of  cotton  cloth,  which  bears  a 
downy  nap  on  its  sorface.    See  Cotton. 

MUSTARD,  White.  Sinapis  ^4 /6a. —This  is  sown  early  in 
the  sprint; ,  to  be  eaten  as  salad  with  cress  and  other  things  of 
the  like  nature ;  it  is  of  easy  culture.  A  salad  of  this  kind 
may  be  readily  raised  on  a  piece  of  thick  woollen  cloth,  if  the 
seeds  are  strewed  thereon  and  kept  damp  ;  a  convenient  mode 
practised  at  sea  on  long  voyages.  Cress  and  rape  may  be 
raised  in  the  same  manner. . 

MUSTELA,  a  genus  of  quadrupeds  of  the  order  fern.   There 
are  twenty-eight  species.    M.  lutra,  the  common  otter,  found 
in  almost  every  part  of  Europe,  as  well  as  in  the  colder  regions 
of  Asia ;  inhabiting  the  banks  of  rivers,  and  feeding  principally 
on  fish.    The  length  of  the  otter  is  nearly  two  feet  from  nose 
to  tail,  and  of  the  tail  about  10  inches.     Its  colour  is  a  deep 
brown,  with  a  small  light-coloured  patch  on  each  side  of  the 
nose,  and  another  under   the  chin.    The  otter  shews  great 
sagacity  in  forming  its  habitation;  it  burrows  underground  on 
the  baok  of  some  river  or  lake,  and  always  makes  the  entrance 
of  its  bole  under  water,  working  upwards  to  the  surface  of  the 
earth ;  and,  before  it  reaches  the  top,  makes  several  holts  or 
lodges,  that  in  case  of  high  floods  it  may  have  a  retreat,  and 
then  makes  a  minute  orifice  for  the  admission  of  air.    The 
otter  is  naturally  a  very  fierce  animal,  and  will   inflict  very 
severe  wounds  on  its  antagonists.    The  female  produces  four 
or  five  young  at  a  birth;  this  commonly  happens  early  in  the 
spring.     Young  otters,  if  taken  at  a  very  early  age,  may  be 
tamed  and  taught  to  hunt  for  fish,  and  bring  thern  to  their  mas- 
ter.    The  smaller  otter,  very  much  resembles  the  common  otter, 
bat  is  smaller :  the  body  is  of  a  dusky  colour,  but  with  a  consi- 
derable east  of  tawny.     In  size  it  falls  short  of  the  common 
otter,  measuring  about  a  foot  in  length.     Its  fur  is  very  valu- 
able, and  next  in  beauty  to  that  of  the  sable.    The  sea  otter, 
is  the  largest  of  the  otters,  measuring  about  three  feet  from  the 
note  to  the  tail,  and  the  tail  thirteen  inches.    The  colour  of 
ah  is  speeies  is  a  deep  glossy  brownish  black,  the  fur  being 
extremely  soft  and  very  fine.    Great  numbers  are  found  in 
Re b ring's  islands,  the  Kamscbatka,  the  Aleutian,  Fox,  and 
KnriJe  islands.    The  ferret,  has  eyes  red  and  fiery.    It  inhabits 
Africa.     In  Europe  it  is  tamed  to  catch  rabbits,  rats,  &c.     It 
procreates  twice  a  year,  and  brings  forth  from  six  to  eight  at  a 
«ine.     The  stoat,  is  about  ten  inches  long,  hair  short,  which  in 
northern  climates  becomes  white,  except  the  outer  half  of  the 
tail,  which  remains  black.    The  fur  is  very  valuable. 

MUSTER,  in  a  military  sense,  a  review  of  troops  under 
arms,  to  see  if  they  be  complete,  and  in  good  order ;  to  take 
an  account  of  their  numbers,  the  condition  they  are  in,  viewing 
their  arms  and  accoutrements,  Sec. 

Mt'STta  Roll,  a  specific  list  of  the  officers  and  men  in  every 
regiment,  troop,  or  company,  which  is  delivered  to  the  inspect- 
ing field-officer,  muster-master,  regimental  or  district  pay- 
master (as  the  case  may  be)  whereby  they  are  paid,  and  their 
condition  is  known. 

MUSTERING,  the  act  of  calling  over  a  list  of  the  whole 
•hip's  company,  or  any  particular  detachment  thereof,  who 
aire  accordingly  to  answer  to  their  names. 

MUTE,  a  person  refusing  to  plead  to  an  indictment  for 
felony,  &c.  is  considered  as  pleading  guilty,  and  punished  as 
rnpon  confession.  A  prisoner  deaf  and  dumb  from  his  birth 
mar  be  arraigned  for  a  capital  offence,  if  intelligence  can  be 
conveyed  to  him  by  signs  or  symbols. 

Mctc,  in  Grammar,  a  letter  which  yields  no  sound  without 
the  addition  of  a  vowel. 

MUTILLA.  genus  of  insects  of  the  order  hymenoptcra. 
MUTINEER,  one  who  mutinies. 

MUTINY,  in  a  military  sense,  to  mutiny  is  to  rise  against 
awthority.  Any  officer  or  soldier  who  shall  use  traitorous  or 
disrespectful  words  against  the  king,  or  any  of  the  royal  family  ; 
«r  who  shall  behave  himself  with  contempt  or  disrepect 
movtrds  the  general,  or  other  commsinder-in-chtcf  of  the  forces, 
^r  shall  speak  words  tending  to  their  hurt  or  dishonour ;  or 
w^o  shall  begin,  excite,  cause,  or  join  in  any  sedition  ;  or  who, 
wseing  present  at  any  mutiny  or  sedition,  does  not  use  his 
wssost  endeavours  to  suppress  the  same,  or,  coming  to  the 
rledjp  of  any  mutiny,  or  intended  mutiny,  does  not  give 
to  his  commanding  officer;  or  who  shall  strike  his 


72. 


superior  officer,  or  draw,  or  offer  to  draw,  or  lift  up  any  weapon 
or  offer  any  violence  against  him,  being  in  the  execution  of  his 
office  ;  or  who  shall  disobey  any  lawful  command  of  his  superior 
officer,  is  guilty  of  mutiny. 

MUTULE,  in  Architecture,  a  kind  of  square  modillion,  set 
under  the  corniche  of  the  Doric  order. 

MYA,  a  genus  of  insects  of  the  vermes  testacea  class  and 
order.  There  are  about  twenty-five  species.  M.  dcclivis  hat 
a  brittle  semi-transparent  shell,  sloping  downwards  near  the 
open  end  ;  the  hinge  slightly  prominent.  It  is  found  about  the 
Hebrides,  where  the  fish  is  in  great  esteem.  M.  margaritifera, 
is  found  in  mountainous  rivers,  and  about  cataracts.  It  U 
about  five  inches  long,  and  half  as  many  broad  ;  and  it  is  noted 
for  producing  mother-of-pearl  and  pearls  ;  the  latter  is  said  to 
be  a  disease  of  the  fish  analogous  to  the  stone  in  the  human 
body. 

MY  AG  RUM,  Gold  of  Pleasure,  a  genus  of  the  tetradynamia 
siliculosa  class  and  order.  There  are  ten  species.  The  sati- 
vum is  cultivated  in  Germany  for  the  sake  of  the  expressed 
oil  of  the  seeds. 

M YCTERIA,  the  Jabira,  a  genus  of  birds  of  the  order  gral- 
Iac.  The  American  jabira  is  nearly  six  feet  in  length.  It 
abounds  in  the  levels  of  Cayenne,  and  other  parts  of  South 
America,  feeds  upon  fish,  of  which  it  devours  immense  quan- 
tities, and  builds  in  vast  trees,  laying  only  two  eggs.  It  is 
extremely  wild,  and  when  young  is  used  for  food.  M.  Asiatica 
is  likewise  a  very  large  bird,  inhabits  the  East  Indies,  and  feeda 
on  snails. 

MYOPES.  Those  who  by  a  natural  defect  have  the  cornea 
and  crystalline  humour  too  convex,  are  called  myopes.  This 
figure,  increasing  the  quantity  of  refraction,  tends  to  render 
the  rays  of  such  pencils  as  arc  formed  in  the  eje  more  con- 
vergent, so  that  the  point  where  these  same  rays  meet  is  on 
this  side  of  the  retina.  Myopes  sec  distinrtly  those  objects 
only  which  are  near,  which  send  towards  the  eye  rays  more 
divergent,  and  thereby  less  disposed  to  converge,  through  the 
effect  of  refraction  in  the  crystalline  and  other  humours. 
This  imperfection  is  remedied  by  the  use  of  a  glass  slightly 
concave. 

MYOXUS,  the  Dormouse,  in  Natural  History,  a  genus  of 
mammalia,  of  the  order  of  gli res,  four  grinders  in  each  jaw; 
long  whiskers,  tail  r\lindric,  bristly,  and  thicker  towards  the 
end ;  legs  of  equal  length ;  fore  feet  with  four  toes.  These 
animals  feed  only  on  vegetables,  and  burrow  in  the  ground,  in 
which  they  continue  during  the  winter  in  a  torpid  state.  They 
are  nocturnal,  sleeping  in  their  habitations  the  greater  part  of 
the  day ;  they  carry  food  to  their  mouths  with  their  fore  paws, 
sitting  erect ;  and  advance  by  leaps  of  several  feet  at  a  time, 
instead  of  walking.  There  are  four  species.  The  fat  dor- 
mouse, found  in  Germany  and  Russia,  has  much  of  the  man- 
ners of  a  squirrel,  haunting  trees,  and  feeding  on  fruits  and 
nuts,  which  it  stores  for  its  winter  consumption.  It  was 
highly  valued  by  the  Romans  as  an  article  of  food.  It  is  six 
inches  long  to  the  tail,  which  is  about  four:  it  is  not  easily 
tamed.  The  common  dormouse,  nearly  of  the  size  of  a  mouse, 
and  inhabits  thick  hedges,  making  its  nest  in  tfcr  hollow  of 
some  tree,  forms  a  hoard  for  the  winter,  during  which  it  is  for 
the  greater  part  abstinent  and  torpid.  It  is  occasionally 
roused  by  the  intervention  of  temperate  days,  recurs  to  its 
stork,  and  then  returns  to  its  slumbers,  till  spring  recovers  it 
to  daily  exertion. 

MYRIAD,  the  number  ten  thousand. 

MYRISTICA,  Kutmeg  Tree,  a  genus  of  the  dioecia  synge- 
nesia  class  and  order.  Natural  order  of  lauri.  There  are 
three  speeies,  of  which  M.  aromatica,  aromatic  or  true  nutmeg 
tree,  grows  to  a  considerable  size  in  the  East  Indies.  The 
leaves  arc  aromatic ;  and  if  the  trunk  or  branches  be  wounded, 
thev  will  yield  a  glutinous  red  liquor. 

MYRMECOPHAG  \,  the  Aht  Jitter,  a  genus  of  mammalia, 
of  the  order  bruta.  They  subsist  on  insects;  thrusting  their 
tongue  into  a  nest  of  ants,  the  glutinous  substance  which 
exudes  from  it  serves  to  attach  to  it  inextricably  numbers  of 
them,  and  when  the  animal  perceives  that  he  has  secured  a 
sufficient  number,  he  retracts  his  tongue,  and  swallows  bis 
victims.    There  are  seven  species. 

MYRMELEON,  Lion  Ant,  a  genui  of  insects  of  the  order 

8Q 


m 


*  Y  ft 


DlCTlONARr  OP  IffcOHANICAL  8CIENCB. 


YX 


nenroptera*  There  are  16  species.  The  MyrmeJeon  in  tbe 
larva  state  preys  on  ants  and  lesser  insects ;  and  for  tbe  pur- 
pose of  ensnaring  them  sinks  itself  into  the  sand,  and  forms  a 
kind  of  funnel  or  pit  in  which  it  lies  buried,  the  bead  only 
appearing  above  the  sand. 

MYROXYLUM,  a  genus  of  the  monogynia  order,  in  tbe 
decandria  class  of  plants.  There  is  but  one  species,  the 
peruiferum,  a  native  of  Peru,  and  the  wanner  parts  of  Africa. 
It  is  this  shrub  that  yields  the  balsam  of  Peru,  which  is  said  to 
be  extracted  from  it  by  coction  in  water.  This  balsam,  as 
brought  to  us,  is  nearly  of  the  consistence  of  thin  honey,  of  a 
reddish-brown  colour  inclining  to  black,  and  an  agreeable 
aromatic  flavour. 

MYRRH,  a  gum  resin  brought  from  the  Levant  and  East 
Indies,  and  used  in  medicine.  It  is  hard,  dry,  glossy,  of  a 
reddish  brown  colour,  with  an  admixture  of  yellow:  transpa- 
rent or  opaque ;  of  a  peculiar  strong  smell,  and  a  bitter,  some- 
what biting  taste.  With  water  it  forms  a  yellow  opaque 
soluber,  and  by  distillation  yields  an  essential  oil. 

MYRTUS,  Myrtle,  a  genus  of  the  icosandria  monogynia 
class  and  order.  Nat.  ord.  hesperideae.  There  are  thirty-six 
species,  and  many  varieties.    This  genus  is  composed  of  small 


trees  and  shrubs ;  flowers  in  some  solitary,  with  two  scales  at 
the  base  ;  in  others,  forming  opposite  corymbs  or  panicles, 
axillary  or  terminating.  The  common  myrtle  is  a  native  of 
Asia,  Africa,  and  the  south  of  Europe.  The  allspice  tree  is 
about  thirty  feet  in  height,  and  two  in  circumference.  It  is  a 
native  of  New  Spain  and  the  West  Indies.  The  flavour  and 
fruit  have  a  highly  aromatic  fragraoce. 

MYTHOLOGY,  the  history  of  the  fabulous  gods  and  heroes 
of  antiquity,  with  the  explanations  of  tbe  mysteries  or  allego- 
ries couched  therein. 

MYTILUS,  the  Mussel,  a  genus  of  insects  of  the  vermes  tes- 
tacea  class  and  order.  There  are  between  fifty  and  sixty  spe- 
cies. M.  margaritiferus,  which  inhabits  the  American  and 
Indian  seas, is  about  eight  inches  long,  and  something  broader; 
the  inside  is  beautifully  polished,  and  produces  true  mother-of- 
pearl,  and  frequently  the  most  valuable  pearls.  M.  edulis 
inhabits  European  and  Indian  seas,  found  in  large  beds, 
adhering  to  the  other  bodies  by  means  of  a  long  silky  beard: 
the  fish  affords  a  rich  food,  but  is  often  noxious  to  the  con- 
stitution. 

MYXINE,  the  Hng,  a  genus  of  insects  belonging  to  the 
order  of  vermes  intestina. 
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l\  ABOB  is  a  title  in  the  East  Indies,  which  in  its  origin  sig- 
nified deputy,  and  was  first  assumed  by  subordinate  governors, 
who  ruled  over  districts  under  the  soubah,  or  governor  of  a  pro- 
vince. In  tbe  declension  of  the  power  of  the  Mogul,  many  of 
tbe  nabobs  obtained  independent  authority. 

NACRE,  or  Mother  of  Pearl,  is  the  inner  part  of  the  shell 
of  the  pearl  muscle.  This  i»  of  a  brilliant  and  beautifully  white 
colour,  and  is  usually  separated  from  tbe  external  part  by 
aqua-fortis,  or  the  lapidary's  mill.  Pearl  muscle  shells  are  on 
this  account  an  important  article  of  traffic  with  China  and 
many  parts  of  India,  as  well  as  to  the  different  countries  of 
Europe*  They  are  manufactured  into  beads,  snuff-boxes,  but- 
tons, and  spoons,  fish  and  counters  for  card  players,  and  innu- 
merable other  articles.  The  pearl  muscles  are  not  considered 
good  as  food ;  though  after  having  been  dried  in  the  sun,  they 
are  sometimes  eaten  by  the  lower  classes  of  people  in  the  coun- 
tries near  which  they  are  found. 

NAILS,  in  Building,  are  small  spikes  of  iron,  brass,  &c.  for 
fastening  pieces  of  wood  together*  Among  the  Hebrews,  nails 
wore  anciently  used  for  cancelling  bonds,  by  striking  them 
through  tbe  writing.  The  several  sorts  of  nails  are  very  nume- 
rous ;  as,  1.  Back  and  bottom  nails,  with  flat  shanks  to  hold 
fast  and  not  open  the  wood.  2.  Clamp-nails  for  fastening  the 
clamps  in  building,  &c.  3  Clasp-nails,  whose  head  clasping 
and  sticking  into  tbe  wood,  render  the  work  smooth,  so  as  to 
admit  a  plane  over  it.  4.  Clench-nails, used  by  boat  and  barge 
builders.  5.  Clout-nails,  used  for  nailing  on  clouts  to  axle- 
trees.  6.  Deck-nails.  7.  Dog-nails,  for  fastening  binges  on 
doors,  &c.  8.  Flat-points,  much  used  in  shipping,  and  are  pro- 
per where  there  is  occasion  to  draw  and  hold  fast,  and  no 
conveniency  of  clenching.  3.  Jobeot-nails,  for  nailing  tbin 
plates  of  iron  to  wood,  &c.  10.  Lead-nails,  for  nailing  lead, 
leather,  and  canvass  to  bard  wood.  11.  Port-nails,  for  nailing 
binges  to  the  ports  of  ships.  12.  Pound-nails,  which  are  four 
square,  used  for  paling.  13.  Ribbing-nails,  principally  used 
in  ship  building,  for  fastening  the  ribs  of  ships  in  their  places. 
14.  Rose-nails,  which  are  drawn  four  square  in  the  shank, 
and  commonly  in  a  round  tool.  16.  Rother-nails,  which  have 
a  full  head,  and  are  chiefly  used  in  fastening  rother  irons  to 
abips.  16.  Round-head  nails,  for  fastening  on  hinges,  or  for 
any  other  use  where  a  neat  head  is  required.  17.  Scupper- 
nails,  which  have  a  broad  bead,  and  are  used  for  fastening  lea- 
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ther  and  canvass  to  wood.  18.  Sharp  nails,  with  sharp  points 
and  flat  shanks,  for  nailing  soft  wood.  19.  Sheathing- nails. 
20.  Square-nails,  used  for  hard  wood,  and  nailing  up  wall- 
fruit.  21.  Tacks,  &c  Nails  are  said  to  be  toughened  wbea 
too  brittle,  by  beating  them  in  a  fire  shovel,  and  putting  some 
tallow  or  grease  among  them. 

The  following  table  exhibits  Mr.  Bevair's  experiments  on  (he 
adhesion  of  nails  when  driven  into  dry  Christiana  deal,  at  right 
angles  to  tbe  grain  of  tbe  wood. 

Pomnde  !•■ 
K  amber  of  lba.  Inches       Inches  forced         quired  ft* 

Aroirdapoie.  long.         into  the  wood.         extract. 

Fine  sprigs, 4,6(50  ....  0  44  ....  040  ....  22 

Ditto, 3,200  ....  0-53 0-44  ....  37 

Threepenny  brads,  . .     618  ....  I  -25 0  50  ....  56 

Castiorn  nails, 380  ....  1*00  ....  0*50  ....  72 

Sixpenny  nails,   ....       73  ....  2*50  ....  1*00  ....  187 

Ditto, —  ....  —  ....  1'50  ....  327 

Ditto, —  ....  —  ....  2*00  ....  630 

Fivepenny  nails,  ....     139  ....  2*00 1*50  ....  620 

Tbe  percussive  force  required  to  drive  the  common  six penny 
nails  to  the  depth  of  1|  inch  into  dry  Christiana  deal  with  an 
iron  weight  of  about  6*  lbs.  was  four  blows  falling  freely  the 
space  of  twelve  inches,  and  the  steady  pressure  required  to 
produce  the  same  effect  was  400  lbs. 

A  sixpenny  nail  driven  one  inch  across*  tbe  grain  into  dry 
elm  required  327  lbs.  to  extract  it ;  driven  endways,  or  longi- 
tudinally, it  required  257  lbs.  for  its  extraction :  driven  end- 
ways two  inches  into  Christiana  deal,  it  was  drawn  oat  by  a 
force  of  267  lbs. ;  but  driven  in  one  inoh  only  in  the  same  di- 
rection, it  was  extracted  by  87  lbs.  The  relative  adhesion, 
therefore,  when  driven  transversely  or  longitudinally,  is  as  100 
to  78,  or  about  4  to  3,  in  dry  elm ;  and  as  100  to  46,  or  as  2  to  I 
in  deal. 

To  extract  a  common  sixpenny  nail  from  a  depth  of  one  inch 

out  of  dry  oak,  required 607  lbs. 

Dry  beeel 667  lb*. 

Green  sycamore, 312  lbs. 

A  common  screw  of  l-6th  of  an  inoh  diameter  was  found  to 
have  an  adhesion  about  three  times  that  of  a  sixpenny  nail. 
Tbe  resistance  to  the  entrance  of  a  nail  was  found  to  be  to  thai 
of  extraction,  in  some  experiments,  as  6  to  6* 
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it  carbonate  of  soda  foam) ;  and  the  waters  of  (he  sea  are  equal- 
ly destitute  of  it-  Nevertheless,  on  the  sea-shore  natron  is 
AWmed, though  inasmallqaantity, efflorescing  at  the  surface;  and 
here  its  origin  mast  be  attributed  to  the  decomposition  of  the 
muriate  of  soda.  This  decomposition  may  be  effected  in  various 
wajs,  and  advantage  is  taken  of  this  in  the  manufacture  of  artifi- 
cial nubcarbonate  of  soda,  la  which  several  methods,  more  or 
leas  perfect,  have  been  successfully  employed,  ft  is  probable, 
therefore,  that  it  is  from  tbe  natural  decomposition  of  muriate  of 
sod  a  that  natron  ii  formed.  The  natron  in  Egypt)  in  the  opinion 
of  Mr.  Berthollet.  is  produced  by  tbe  reciprocal  action  of  mu- 
riate of  soda  and  carbonate  of  lime,  assisted  by  efflorescence. 
The  lakes  of  Egypt  contain  a  great  quantity  of  muriate  of  soda, 
and  they  occur  in  the  midst  of  a  calcareous  formation,  the 
socks  of  which  project  here  and  there  through  tbe  sand  which 
covers  them.  Masses  or  beds  of  gypsam  also  occur,  which 
probably  accompany  tbe  deposits  of  rock  salt  which  the  waters 
traverse  before  arriving  at  die  lakes.  Tho  same  explanation 
will  probably  be  found  to  be  applicable  to  many  other  instances 
of  tbe  formation  of  natron,  or  mineral  carbonate  of  soda. 

NATURAL  DAT,  is  the  time  the  son  takes  in  passing  trom 
tbe  meridian  of  any  place,  till  it  comes  round  to  the  same  me- 
ridian again  ;  but  the  natural  days  are  not  equal  to  one  an- 
other; and  equation  of  time,  is  the  difference  between  the  mean 
length  of  the  nalnral  day,  (or  24  hours)  and  the  length  of  any 
single  day  measured  by  the  sun's  motion,  or  between  mean  time 
and  apparent  time.  For  any  natural  day  is  tbe  time  in  which 
the  earth  performs  one  revolution  round  its  axis,  and  such  a 
portion  of  the  second  as  is  equal  to  the  sun's  increment  of  right 
ascension  for  that  day ;  bat  the  sun's  daily  increments  of  right 
ascension  are  unequal,  therefore  the  additional  portion  of  tbe 
second  revolution  will  sometimes  be  greater  and  sometimes 
le»s,'and  consequently,  the  times  in  which  the  natural  days  are 
completed  will  be  unequal.  If  the  sun  were  to  move  uniformly 
round  the  eqnator  in  the  same  time  in  which  it  appears  to  de- 
scribe the  ecliptic,  its  apparent  daily  motion  would  be  a  mea- 
sure of  mean  time :  for  the  natural  days  in  that  case  being  liable 
to  no  variation,  either  Trom  the  inclination  of  the  sun's  orbit,  or 
the  Irregularity  of  its  motion,  must  be  equal. 

NATURAL  HISTORY,  may  be  divided  into  two  heads ;  the 
first  teaehes  us  the  characteristic  or  distinctive  marks  of  each 
individual  object,  whether  animal,  vegetable,  or  mineral:  the 
second  makes  us  acquainted  with  all  its  peculiarities,  as  to  its 
habits,  its  qoalities,  and  its  uses. 

NAUSEA,  or  Sickness,  arises  generally  from  something 
which  irritates  the  stomach. 

NAUTICAL  TNDICATOR./or^nrfi'ne  the  Latitude,  Longi- 
tude, and  Variation,  invented  by  James  Hunter,  member  of  the 
Glasgow  Philosophical  Society. — Tbe  indicator  consists  of  a 
stand  supporting  a  circular  plate  of  polished  brass,  about 
14  inches  in  diameter,  representing  the  borizoo,  and  marked 
and  numbered  accordingly  with  the  proper  divisions.  This 
horizon  is  surmounted  by  a  semicircular  plate,  as  a  meridian, 
set  at  right  angles  to  the  plane  of  the  horizontal  plate,  properly 
divided  and  furnished,  with  an  index  attached  to  a  nonius  in. 
dicaflng  minutes.  This  meridian  plate  is  cut  out  al  the  centre 
to  allow  room  for  a  pivot,  or  hinge,  for  other  parts  of  the  indi- 
cator. On  one  side  of  this  meridian  are  placed  two  quadrants, 
and  on  the  other  side  one,  similarly  divided  as  the  meridian, 
and  furnished  with  a  similar  index  and  nonius.  These  quad- 
rants are  moveable  on  a  pivot,  or  binge,  rising  perpendicular 
from  the  centre  of  the  horizontal  plate ;  or,  agreeing  to  this- 
centre,  they  are  singly  moveable  on  the  pivot,  but  capable  of 
being  attached  at  any  relative  distance,  and  retained  in  that 
situation  by  a  screw,  binding  together  tails  attached  for  the 

Curpose.  To  the  east  and  west  points  of  the  horizontal  plate 
i  attached  a  horary  circle,  divided  into  hours,  &c.  This  horary 
circle  represents  the  daily  path  of  the  son,  and  it  may  be 
furnished  with  a  nonius,  as  other  parts  are.  This  circle  is  so 
attached  to  the  horizontal  plate,  that  it  can  be  moved  parallel 
to  it,  to  suit  the  sun's  declination  ;  this  is  effected  by  the  circle 
beiug  attached  to  two  tangent  plates,  which  by  grooves  slide 
on  the  projections  from  the  horizontal  plate  by  means  or  screws 
passing  through  and  working  in  these  projections,  and  carrying 
the  tangent  plates,  and  with  them  the  horary  circle,  to  the 
degree  of  the  sun's  declination.    This  degree  is  indicated  on  a 


scale  of  tangent  divisions  ou  the  tangent  plates,  and  as  sich 
tangents  are  of  various  lengths,  an  expanding  vernier  is  used  U 
adjust  them.  Its  expansion  is  effected  by  friction  wheels  sad 
springs  working  against  a  proper  curve. 

Elevation  of  Hunter's  Nautical  Indicator. 


References  lo  the  Figure*.— 1, 2,3,  the  quadrants  of  altitude, 
and  also  arches  of  azimuth  circles ;  4  is  the  apparent  horizon, 
on  which  the  azimuths  and  amplitudes  are  given  ;  6,  the  horary 
circle,  on  which  the  hours  and  minutes  of  time  are  given ;  6,  tat 
scale  of  declination,  with  an  expanding  vernier ;  7,  8, 9,  sliding 
indexes,  with  their  respective  thumb  screws ;  10,  a  sliding 
slop;  11,  continual  screws  for  setting  the  indexes  of  declina- 
tion ;  S,  the  support,  on  which  the  instrument  turns  ;  M,  the 
meridian. — Note.  The  same  references  agree  both  to  the  piss 
and  elevation. 

Use  of  the  Indicator. — Its  use  is  to  discover  the  latitude, 
longitude,  and  variation  of  the  compass,  without  a  meridian 
observation  ;  or  to  find  tbe  whole  path  of  the  sun  and  the  shipi 
place,  by  having  ascertained  a  small  portion  of  his  path.  Thai 
the  indicator  will  frequently  supersede  the  neoeaaily  of  calcu- 
lations— will  prove  their  accuracy — or  correct  their  inarcuni' 
cies,  and  enable  an  ordinary  seaman  to  supply  tbe  place  of 
captain  or  mate,  in  case  of  necessity.  It  will  be  of  the  most 
important  utility  in  case  of  inconstant,  Stormy  weather,  when 
observations  of  tbe  meridian  altitude  of  the  son  are  unat- 
tainable. 

Manner  of  tuing  the  Indicator. — 1st  By  the  side  screws  and 
scales,  the  horary  circle  is  to  be  so  adjusted  to  tbe  dcclinatioi 
of  the  day  of  the  month,  as  marked  in  the  tables  of  declination. 
3d.  An  observation  of  the  sun  by  Hsdley's  or  other  quadrant, 
is  to  be  taken,  and  the  moveable  quadrant  for  that  from  lb 
meridian,  adjusted  by  its  index  to  the  observation.  Also,  si 
hour,  or  any  practical  time  after,  another  observation  is  to  he 
taken  and  noted  on  the  other  moveable  quadrant  in  the  same 
manner,  noting  the  time  elapsed  between  the  observation  bj 
any  well-going  watch,  and  then  connecting  both  to  move  toge- 
ther. Then  tbe  indices  of  the  two  quadrants  are  to  be  applied 
to  the  scale  on  the  edge  of  the  horary  circle,  at  the  distance 
noted  by  the  intervening  time,  and  at  such  part  of  the  oireft, 
that  both  indices  will  accurately  touch  its  edge.  In  this  eos- 
tact  each  index  will  indicate  the  true  time  of  the  observation 
The  index  on  the  meridian,  brought  into  contact  with  the 
horary  circle,  will  give  at  the  same  lime  the  sun's  true  meri- 
dian altitude,  and  the  latitude  of  the  ship's  place.  The  place 
of  tbe  quadrant  on  the  horizontal  plate,  will  give  the  trie 
bearing  of  the  sun  at  the  time  of  observation.  The  true  time 
of  observation  at  the  ship  is  to  be  compared  by  the  chronoae- 
ter  with  the  time  at  the  radical  meridian,  and  the  difference 
reduced  into  degrees  and  minntes,  gives  the  longitude—  the 
difference  between  the  true  bearing  of  tbe  sun,  found  as  above, 
and  the  bearing  given  by  the  compass,  is  equal  lo  tbe  variation 
at  the  place  of  observation,  and  the  index  on  the  meridiia 
gives  the  latitude.    Thus  the  decision,  or  ascertaining  of  the 
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three  great  point!,  it  facilitated,  and  nearly  reduced  to  inspec- 
tion, riT.  latitude,  longitude,  and  variation.  If  the  one  obser- 
vation is  taken  *.  m.  and  the  other  p.  h.  the  moTeable  quadrant 
on  each  side  is  used.  If  both  observation!  are  obtained  P.  M. 
lac  quadrant  nearest  Ibe  meridian  is  first  used. 

jPi«i  of  Hunter  i  Nautical  Indicator. 


In    the   year   1817  Mr.  Hauler  exhibited   his   invention   in 
^^Slugow;  In  November,  1823,  there  appeared  in  the  London 
■^a'agnaine  the  following  notice  of  an  instrument  for  finding  (he 
■Uiatitude  at  once,  without  the  help  of  Logarithms  or  Calcula- 
5^f D1'  f'CDi  l"o  observations,  taken  at  any  time  of  the  daj : — 
™»t  inventor  of  this  instrument,  Joseph  fiord  wine.  Esq.  pro- 
■  wior  of  fortification  at  the  Bast  India  Company's  Military 
■nLjollege   at    Addiscombe,  took   out    a   patent   for   his   disco- 
y^ery,   and   the   Court   of   Directors    issued    orders   that    this 
■"■strumenl  be  benceforth  used  throughout  the  whole  of  their 
■■finaval  department.    Mr.  Bordwine's  nautical  instrument  is  in- 
^nt-caded  to  put  within  the  reach  of  every  commander  of  a  vessel, 
**V  solution  of  that  important  problem  in  navigation,  *iz.  the 
^aJetenai nation  of  the  latitude  by  two  observations  of  the  sun, 
wans  other  celestial  body,  taken  at  any  period  of  the  day,  a  prob- 
^***  which  has  engaged  the  attention  of  scientific  men  for  a 
J— %  '""e  put.  with  the  view  of  rendering  the  forms  of  calcu- 
•^athtion  more  simple  than  by  the  old  melhuil.     The  instrument 
^aJeei  away  with  calculation  altogether,  giving  tho  results  in 
"itself-     It  is  formed  of  four  circular  arcs,  (the  greatest  about 
MaW  inches  in  diameter,)  baring   a  common  centre,  and  tra- 
■^eriing  about  each  other.    On  two  of  these  are  scales  for  the 
declination  of  the  object  observed,  and  on  the  other  two  scale* 
Sar  the  altitudes  which  arc  taken  for   the  usual  instruments, 
■^■adrant,  tic.    There  is  also  a  fourth  semicircle,  fixed  in  posi- 
*nn,  for  the  time  elapsed  between  the  observations.     In  work- 
ing it.  the  declination  for  the  day  is  set  off,  the  lime  adjusted, 
and  the   Ternieri,   marking   the   obscrtci)   altitudes,   brought 
together,  when  the  instrnment  will  immediately  shew, 

1-  The  latitude  of  the  place  of  observation,  to  IS"  of  a 
*fien.  2.  The  distance  in  time  from  noon  of  cither  observa- 
■en.  to  I"  of  time,  which  compared  with  a  chronometer  will 
ftve  the  difference  of  longitude.  3.  The  true  acintulh,  which, 
•mapnrnd  with  a  compass  bearing,  will  give  the  variation  of 
fc  magnetic  pole.  The  operation  may  take  aboot  three  or 
Mr  mutates,  there  being  no  other  calculation  required  than 
fa*  nanal  correctness  for  dip,  refraction.  Etc.  in  the  altitudes ; 
and  the  like  for  the  declination,  from  the  Nautical  Almanack, 
■*  adapt  it  to  the  place  of  observation :  these  being  reductions 
which  must  take  place  under  any  solution  of  the  problem, 
whether  by  the  calculated  forms,  or  by  instrument.  Two  or 
three  bonrs'  instruction  will  make  any  master  of  a  vessel  com- 
petent to  use  it.— This  account  of  Bordwine'a  instrument 
•monotaalso  to  a  demonstration,  that  it  is  the  same  as  Hunter's, 
which,  bnwever,  claims  priority  of  date  for  Its  invention. 

NAUTILUS,  in  Natural  History,  a  genus  of  the  vermes  tes- 
wtaacteas  and  order.  The  N.  pomp.il] u l  inhabits  the  Indian 
■J*  African  oceans,  often  very  large,  and  finely  variegated 
***  heanm  neinotu  i treats,  spots,  and  marks  under  the  outer 


covering,  which  ia  white  ;  within  of  n  most  beautiful  pearly 
gloss.  Of  this  specie!,  the  inhabitants  of  the  East  make  drink- 
ing enps.  The  shell  of  N.  papyraccui  is  no  thicker  than 
paper,  and  the  fish  ia  not  fastened  to  it.  When  it  ia  to  sail,  it 
expands  two  of  its  anus  on  high,  and  between  these  supports 
a  membrane  which  it  throw*  out  on  this  occasion  ;  this  series 
for  its  sail ;  and  the  other  two  arm*  it  hangs  out  of  its  shell,  to 
serve  occasionally  either  as  oars  or  as  a  steerage,  but  this  last 
office  is  generally  served  by  the  tail.  If  a  storm  arises,  or  any 
thing  gives  them  disturbance,  they  draw  in  their  legs,  and  take 
in  ns  mnch  water  as  makes  them  specifically  heavier  than  that 
in  which  they  float,  and  they  sink  to  the  bottom.  When  they 
rise  again,  they  void  this  water  by  a  number  of  bole*,  of  which 
their  legs  arc  full. 

NAVE,  in  Architecture,  denotes  the  body  of  a  church,  or 
the  place  where  Ibe  people  are  seated,  reaching  from  the  rail 
or  baluster  of  the  choir  to  the  chief  door. 

Nave  of  a  Wkttt,  that  short  thick  piece  in  the  centre  of  a 
wheel,  which  receives  the  end  of  the  axle-tree,  and  in  which 
the  ends  of  the  spokes  are  fixed. 

NAVIGATION,  the  art  of  sailing,  or  of  conducting  a  vessel 
through  the  ocean,  is  usually  divided  into  navigation  common, 
and  navigation  proper;  the  former  relating  to  what  is  other- 
wise called  coasting,  or  traversing  the  coast  or  shore  of  a 
country,  and  in  which  the  navigator  seldom  loses  sight  of  land. 
And  the  other,  to  those  voyages  made  from  one  country  to  an- 
other, through  the  trackless  paths  of  the  ocean.  The  origin  of 
navigation,  like  that  of  all  the  arts  and  science*  of  ancient  date, 
is  lost  in  obscurity,  aome  attributing  it  to  one  nation,  and  some 
to  another.  The  Phoenicians,  particularly  those  of  Tyre,  arc 
now,  however,  mote  generally  considered  as  the  first  people 
wbo  made  any  great  advances  in  this  important  art.  These 
were  afterwards  followed  up  by  the  Carthaginians,  who  dis- 
covered the  Fortunate  or  Canary  Islands,  and  even,  according 
to  sonic  authors,  America  was  tisiicd  by  this  enterprising  peo- 
ple, but  of  this  there  is  not  sufficient  proof.  From  Carthage 
and  Tyre  commerce  and  navigation  were  transferred  to  Alex- 
andria, which  when  under  the  Rouian*  was  only  inferior  to 
Rome  itself,  the  latter  being  supplied  with  its  merchandise 
wholly  from  the  magazines  of  the  former.  Constantinople  be- 
came afterwards  the  centre  of  commerce,  and  navigation  was 
for  a  long  time  pursued  with  great  ardour  by  the  merchants  of 
that  city-  after  this  time  it  began  to  spread  it  ad",  though 
slowly,  amongst  the  several  European  cities  and  nations.  Genoa 
and  Venice  are  particularly  distinguished  for  Ibe  active  part 
they  took  in  promoting  this  important  branch  of  human  know- 
ledge. The  crusades,  however,  contributed  in  a  great  mea- 
sure to  its  revival,  and  the  Genoese,  the  Pisaus,  and  Venetian*, 
wbo  furnished  transports  to  those  holy  mariners,  pushed  their 
discoveries  to  a  great  extent.  The  inventor  of  the  mariner'* 
compass  in  the  fourteenth  century  completed  the  want*  of 
sailors-  Columbus  and  Vasco  di  Gauia  immortalized  them- 
selves in  the  fifteenth  century,  and  Cook  in  the  eighteenth,  by 
their  noble  discoveries. 

A  few  plain  truths  will  set  the  whole  art  of  navigation  in  a 
clear  light  to  the  most  inexperienced. 

1.  In  whatever  direction  a  ship  sails,  she  must  steer  along 
some  rhumb  or  point  of  the  compass.  Thus,  supposing  she 
were  going  to  sail  from  New  Guinea  to  Niphon,  one  of  tho 
Japan  islands,  in  long.  10"°  east,  her  course  would  be  due 
north  along  the  meridian  of  160°  east  long.  If  she  were  going 
to  sail  from  New  Holland  to  Madagascar,  her  course  would  be 
due  west,  in  the  latitude  of  about  30"  south:  and  so  on  of  her 
course  in  any  other  direction  between  the  four  cardinal  points 
of  the  mariner's  compass.     Hence, 

■1.  In  plant  Sailing,  the  angle  formed  by  the  meridian  and 
rhumb  tint  a  ship  anils  upon,  is  called  the  ship's  course.  Thus, 
If  a  ship  sails  on  the  N.  N.  E.  rhumb,  then  ber  course  will  bo 
32dcg.  30  win. ;  and  so  of  others. 

a  The  distaocc  bctweco  two  places  lying  on  the  lame 
parallel,  reckoned  in  miles  of  the  equator,  or  the  distance  of 
ooc  place  from  the  nirricfuui  of  another,  counted  as  above  on  the 
parallel  passing  over  that  place,  is  called  meridional  distance, 
which  in  piano  sailing  goes  under  the  name  of  Heparin  re. 

4.  Let  A,  fig.  2,  denote  a  point  to  tho  earth's  surface,  A  C 
its  meridian,  and  A  D  Ibe  parallel  of  latitude  passing  tb rough 
BR 
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it ;  and  sappose  a  sliip  to  sail  from  A  on  the 
K.NE.  rhumb,  tilt  f he  arrives  at  B,  and  through 
B,  draw  the  meridian  B  D,  (which  by  the  princi- 
ple! of  plane  sailing  most  be  parallel  to  C  A,) 
and  tbe  parallel  of  latitude  B  C,  then  the  length 
of  A  B  is  called  her  distance ;  A  C  or  B  D  will 
be  ber  difference  of  latitude  or  northings,  C  B 
will  be  her  departure  or  easting,  and  the  angle 
CAB  will  be  the  courses.  5.  Since  the  dis- 
tance, difference  of  latitude,  and  departure,  form  a  right-angled 
triangle,  in  which  the  oblique  angle  opposite  to  the  departure 
ii  tbe  course,  and  the  other  its  complement,  therefore,  ha\ing 
any  two  of  these  given,  we  can,  bv  plane  trigonometry,  find  the 
rest;  and  bence  arise  the  following  cases  of  plane  sailing. 

Case  1.    Course  and  distance  given,  to  find  the  difference  of 
latitude  and  departure* 

Example,  Suppose  a  ship  sails  from  the  latitude  30  deg. 
25  min.  north,  N.  N  E.  32  miles,  fig.  3,  required  tbe  difference 
of  latitude  and  departure,  and  the  latitude  come  to,  (by  right- 
angled  trigonometry,)  wc  have  the  following  analogy  for  finding 
tbe  departure,  viz. 
As  radius     10-00000 


to  tbe  distance  AC 32  ..,.     1*50615 

so  is  the  sine  of  the  course  A  22  deg.  30  min 9-58284 


to  the  departure  B  C 12-26 1-08799 

so  the  ship  has  made  12*26  miles  of  departure  easterly,  or  has 

f;ot  so  far  eastward  of  her  meridian.    Then  for  the  difference  of 
atitude  or  northing  the  ship  has  made,  wc  have  (by  rect- 
angular trigonometry)  the  following  analogy,  viz. 
As  radius 10000000 


to  the  distance  AC 32  ....      1*50516 

so  is  the  sine  of  the  course  A  22  deg.  30  min 9-68284 

to  tbe  difference  of  lat.  A B 2957      1*47077 

so   the  ship  has  differed  ber  latitude,   or  -made  of  northing 
29*57  minutes. 

And  since  her  former  latitude  was  north,  and  her  difference 
of  latitude  also  north,  therefore, 

To  the  latitude  sailed  from 30°    26'    Of  N. 

add  the  difference  of  latitude 00      29     57 


and  the  sum  is  the  latitude  come  to 30      54     57 

By  this  case  are  calculated  the  tables  of  difference  of  lati- 
tude and  departure  to  every  degree,  point,  and  quarter-point, 
of  the  compass. 

Case  2.  The  course  and  difference  of  latitude  being  given, 
to  find  distance  and  departure. 

Example,  A  ship  in  the  latitude  of  45  deg*  26  min.  north, 
sails  Nisfrf/  Ni  easterly,  (fig.  4,)  till  she  comes  to  the  latitude  of 
46  deg.  55  min.  north :  required  the  distance  and  departure 
made  good  upon  that  course.  Since  both  latitudes  are  north- 
erly, and  the  course  also  northerly,  therefore, 

From  the  latitude  come  to 46°  55' 

subtract  the  latitude  sailed  from 45    25 


and  there  remains 1    30 

the  difference  of  latitude  equal  to  90  miles.     And  (by  trigono- 
metry) we  have  the  following  analogy  for  finding  the  departure 
B  D,  viz. 
As  radius,  sine  90° 10-00000 


is  to  thediff.  of  lat.  AB 90  ....       1*95424 

so  is  the  tangent  of  course  A  33*22 9  91404 


to  the  departure  B  D  73  84 1-86828 

so  the  ship  has  got  73  84  miles  eastward  of  her  former  meri- 
dian.   Again,  for  the  distance  A  D,  we  have  (by  trigonometry) 
the  following  proportion,  viz. 
As  radius 10  000000 


is  to  the  secant  of  the  course 39*22      10*11176 

so  is  tbe  diff.  of  lat.  A  B   90m.         1-96424 


to  the  distance  AD 116*4 


2*06600 


Case  3.  The  difference  of  latitude  and  distance  given,  Is 
find  course  and  departure. 

Example.  A  ship  sails  from  the  latitude  of  56  deg.  50  mis. 
north,  on  a  rhumb  between  south  and  west,  126  miles,  and  she 
is  then  found  by  observation  to  be  in  tbe  latitude  of  55  deg. 
40  min.  north ;  required  tbe  course  sbe  sailed  on,  and  ber 
departure  from  the  meridian.  (Fig.  5.)  Since  the  latitudes  are 
both  north,  and  the  ship  sails  towards  the  equator,  therefore, 

From  the  latitude  sailed  from 56°  50* 

subtract  the  observed  latitude 55    40 


and  the  remainder. 1    10 

equal  70  miles,  is  tbe  difference  of  latitude. — By  rectangular 
trigonometry  we  have  the  following  proportion  for  finding  tbe 
angle  of  the  course  F,  viz. 
As  the  dist.  sailed  DF 126°    210037 


is  to  radios 1 0*00000 

so  is  the  diff.  of  lat  FD 70       1  84610 


to  the  co-sine  of  the  course  F 56°  15'  9*74473 

which,  because  she  sails  between  south  and  west,  will  be  sooth 
56  deg.  15  min.  west,  orSWtyW.    Then,  for  tbe  departure, 
we  have  (by  trigonometry)  the  following  proportion,  viz. 
As  radius  sine  90° 10*00000 


is  to  the  dist.  sailed  DF 126*      2  10037 

so  is  the  sine  of  the  course  F 56  16*  9  91985 


to  the  departure,  D  E 104*8  2*02122 

consequently  she  has  made  104*8  miles  of  departure  westerly. 

Case  4.    The  difference  of  latitude  and  departure  given,  Is 
find  the  course  and  distance. 


Example.  A  ship  sails  from  the  latitude  of  44  deg.  60 1 
north,  between  south  and  east,  till  sbe  has  made  64  miles  ef 
easting,  and  is  then  found  by  observation  in  the  latitude  of 
42  deg.  56  min.  north  ;  required  the  course  and  distance  made 
good.  Since  the  latitudes  are  both  north,  and  tbe  ship  ssihsg 
towards  the  equator,  therefore, 

From  the  latitude  sailed  from 44°  W  N 

take  the  latitude  come  to 42   56 


and  there  remains  1    64 

equal  to  1 14  miles,  the  difference  of  the  latitude  or 


C  £*U&*.  L 


In  this  case  (by  trigonometry)  we  have  the  following  proportioa 

to  find  the  course  KGL,  fig.  6,)  viz. 

As  the  dist.  of  lat  G  K 114°        2*05600 


is  to  the  radius    

so  is  the  departure  K  L 64 


10*00000 
1*80618 


to  the  tangent  of  the  course  G  29°  1 9'  9-74028 

which,  because  the  ship  is  sailing  between  south  and  east,  will 
be  south  29  deg.  19  min.  east,  or  S  S  Ei  cast,  nearly.    Then  for 
the  distance  we  shall  have  (by  rectangular  trigonometry)  the 
following  analogy,  viz. 
As  radius 10*0000 


is  to  the  diff.  of  lat.  G  K    114°  2*06600 

so  is  the  secant  of  tbe  course 29°  19/  10*0506! 


to  the  distance  G  L 132*8        2*1164* 

consequently  tbe  ship  has  sailed  on  a  S  S  Eft  east  course  130-8 
miles. 
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Cent  5.  Tlie  distance  and  departure  given,  to  find  course 
and  difference  or  latitude. 

Example.  A  ship  sails  from  the  latitude  of  34  deg.  24  min. 
north,  between  north  and  west,  124  miles,  and  is  found  to  have 
made  of  westing  86  miles ;  required  the  course  steered,  and 
the  difference  of  latitude  or  northing  made  good.  In  this  case 
(by  trigonometry)  we  have  the  following  proportion  for  finding 
the  course  A  D II,  fig.  7,  viz. 

Aa  the  distance  A D 124°      20034* 

is  to  radius  sine  90°   1000000 

so  is  the  departure  A  B  8«        193460 

to  the  sine  of  the  course  D 4354'  9*84108 

so  the  ship's  course  is  north  33deg.  45 min.  west,  or  NWty  N± 
west  nearly.  Then  for  the  difference  of  latitude  we  have  (by 
rectangular  trigonometry)  the  following  analogy,  viz. 

As  radius  sine  90* 1000000 

is  to  the  distance  AD 124°       209342 

so  is  the  cosine  of  the  course 43° 54'  986766 

to  the  diff.  of  lat.  11  J)  89   35  195108 

which  is  equal  to  1  degree  and  20  minutes  nearly.  Hence,  to 
find  the  latitude  the  ship  is  in,  since  both  latitudes  are  north, 
and  the  ship  sailing  from  the  equator,  therefore, 

To  the  latitude  sailed  from 34°  24' 

add  the  difference  of  latitude 1    29 

the  sum  is \ . . .    35    53 

the  latitude  of  the  ship  is  in  north. 

due  6.  The  course  and  departure  given,  to  find  distance 
and  difference  of  latitude. 

Example*  A  ship  at  sea,  in  the  latitude  of  24  deg.  30  min. 
sooth,  sails  SE6jr  S,  till  she  has  made  of  easting  96  miles ; 
required  the  distance  and  difference  of  latitude  made  good  on 
that  course. 

In  this  example  (by  Case  2)  we  have  the  following  propor- 
tion for  finding  the  distance,  fig.  8,  viz. 

As  the  sine  of  the  course  G 33°  45/    9-74474 

is  to  the  departure  HM 96  1*98227 

soisradios 10*00000 

to  the  distance  G  M 172      8     2-29753 

Then,  for  the  difference  of  latitude  we  have  (by  rectangular 
trigonometry)  the  following  analogy,  viz. 

As  the  tangent  of  course    33°  46'     6*82489 

is  to  the  departure  HM 96  1*98227 

so  is  radius 10-00000 

to  the  diff.  of  lat  G  H 143      7'     2-15738 

equal  to  2  deg.  24 min.  nearly.  Consequently,  since  the  lati- 
tude the  ship  sailed  from  was  south,  and  she  sailing  still 
towards  the  south, 

To  the  latitude  sailed  from 24°  30/ 

add  the  difference  of  latitude 2    25 

and  the  sim 26    55 

is  the  latitude  she  is  come  to,  south. 

Observation.  When  a  ship  sails  on  several  courses  in  24 
hours,  the  reducing  of  all  these  into  one,  and  thereby  finding 
the  course  and  distance  made  good  upon  the  whole,  is  com- 
saooly  called  the  resolving  of  a  traverse.  At  sea,  they  com- 
monly begin  each  day's  reckoning  fiom  the  noon  of  that  day, 
and  from  that  time  they  set  down  all  the  different  courses  and 
distances  sailed  by  the  ship  till  noon  next  day,  upon  the  log- 
board;  then  from  these  several  courses  and  distances,  they 
compute  the  difference  of  latitude  and  departure  for  each 
coarse,  by  Case  I,  of  Plane  Sailing,  and  these,  together  with 
the  courses  and  distances,  are  inserted  in  the  Traverse  Table, 
which  consists  of  five  columns;  in  the  first  are  placed  the 
courses  and  distances ,  in  the  two  next,  the  differences  of  lati- 
tude, north  or  south,  belonging  to  these  courses  ;  and  in  the 
two  last,  the  departures,  cast  or  west,  belonging  to  these 
courses.  Then  the  persons  who  keep  these  reckonings,  sum 
up  all  the  northings  and  all  the  southings,  and  taking  the  dif- 
ference of  these,  they  know  the  difference  of  latitude  made 
good  by  the  ship  in  the  last  24  hours,  which  will  be  north  or 
sooth,  according  as  the  sum  of  the  northings  or  southings  is 
greatest.  Ip  the  same  manner,  by  taking  the  sum  of  all  the 
eastings,  and  likewise  of  all  the  westings,  and  subtracting  the 
lesser  of  these  from  the  greater,  the  difference  will  be  the 


departure  made  good  by  the  ship  during  the  last  24  hoars, 
which  will  be  castor  west,  according  aa  the  sum  of  the  eastings 
is  greater  or  Jess  than  the  sum  of  the  westings ;  then  from  the 
difference  of  latitude  and  departure  made  good  by  the  ship  in 
the  last  24  hours,  found  as  above,  they  find  the  true  course  and 
distance  made  good  upon  the  whole,  (by  Case  4,  of  Plane  Sail- 
ing,) as  also  the  course  and  distance  to  the  intended  port. 

Of  Parallel  Sailing.  Since  the  parallels  of  latitude  are  eon- 
centric  circles  to  the  axis  of  the  earth,  they  always  decrease 
the  nearer  they  approach  the  pole ;  it  is  plain,  therefore,  that 
a  degree  of  longitude  on  any  of  them  must  be  less  than  its 
corresponding  degree  of  longitude  upon  the  equator.  See  the 
Table  of  Degrees  of  Long  nun  f. 

Now,  to  know  the  length  of  a  degree  on  any  of  them,  let  P  B, 
fig.  9,  represent  half  the  earth's  axis ;  P  A  a  quadrant  of  a 
meridian,  and  consequently  A  a  point  of  the  equator;  C  a 
point  on  the  meridian,  and  CD  a  perpendicular  from  that 
point  upon  the  axis,  which  plainly  will  be  the  sine  of  C  P,  the 
distance  of  that  point  from  the  pole,  or  the  co-sine  of  C  A  its 
distance  from  tho  equator ;  and  C  D  will  be  to  A  B  as  the  sine 
of  C  P,  or  co-sine  of  C  A,  is  to  the  radius.  Again,  if  the  qua- 
draut  P  A  B  is  turned  round  upon  the  axis  P  B,  it  is  plain  the 
point  A  will  describe  the  ciicumfcrcnce  of  the  equator  whose 
radius  is  AB,  and  any  other  point  C  upon  the  meridian  will 
describe  the  circumference  of  a  parallel  whose  radius  is  C  D. 


A  Westing  S6.& 


C    **$-*• 


JVf.M 


nj.».    b 


ii  oe   it 


c       Q 


Cor.  1.  Hence  (because  the  circumferences  of  circles  are 
as  their  radii)  the  circumference  of  any  parallel  is  to  the  cir- 
cumference of  the  equator,  as  the  co-sine  of  its  latitude  is  to 
radius.  2.  And  since  the  wholes  are  as  their  similar  parts, 
the  proportion  will  be,  as  the  length  of  a  degree  on  any  paral- 
lel, is  to  the  length  of  the  degree  upon  the  equator,  so  is  the 
co-sine  of  the  latitude  of  that  parallel  to  radius.  3.  Hence,  also, 
as  radius  is  to  the  co-sine  of  any  latitude,  so  are  the  minutes 
of  difference  of  longitude  between  two  meridians,  or  their  dis- 
tance in  miles  upon  the  equator,  to  the  distance  of  these  two 
meridians  on  the  parallel  in  miles*  4.  And,  as  the  co-sine  of 
any  parallel,  is  to  radius,  so  is  the  length  of  any  arc  on  that 
parallel  (intercepted  between  two  meridians)  in  miles,  to  the 
length  of  a  similar  arc  on  the  equator,  or  minutes  of  difference 
of  longitude*  5.  Also,  as  the  co-sine  of  any  one  parallel,  is  to 
the  co-sine  of  any  other  parallel,  so  is  the  length  of  any  arc  on 
the  first  in  miles,  to  the  length  of  the  same  arc  on  the  other  in 
miles. 

Of  Mertatort  Sailing. — Though  the  meridians  all  meet  at  the 
pole,  and  the  parallels  of  latitude  from  the  equator  to  the  pole 
continually  decrease,  and  that  in  proportion  to  the  co-sines  of 
their  latitudes  ;  yet  in  sea-charts  the  meridians  are  drawn  pa- 
rallel to  one  another,  and  consequently  the  parallels  of  latitude 
made  equal  to  the  equator,  and  so  a  degree  of  longitude  on  any 
parallel  is  as  large  as  a  degree  of  longitude  on  the  equator ; 
also  in  these  charts  the  degrees  of  latitude  were  still  represent- 
ed (as  they  are  in  themselves)  equal  to  each  other,  and  to  those 
of  the  equator.  By  these  means  the  degrees  of  longitude  being 
increased  beyond  their  just  proportion,  and  the  more  so  the 
nearer  they  approach  the  pole,  the  degrees  of  latitude  at  the 
same  time  remaining  the  same,  it  is  evident  places  marked 
down  upon  these  charts  with  respect  to  their  latitude  and  lon- 
gitude, and  consequently  their  bearing  from  one  another,  must 
be  very  false.  To  remedy  this  inconvenience,  so  as  still  to  keep 
the  meridians  parallel,  we  lengthen  the  degrees  of  latitude  in 
the  same  proportion  as  those  of  longitude  are,  that  the  pro- 
portion in  easting  and  westing  may  be  the  same  with  that  of 
southing  and  northing,  and  consequently  the  hearings  of 
places  from  one  another  are  the  same  upon  the  chart  as  upon 
the  globe  itself. 
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/Let  A  B,  fig.  10,  be  a  quadrant  of  a  meridian,  A  the  pole, 
D,  a  point  on  the  equator,  A  C  half  the  axis,  B  any  point  upon 
the  meridian,  from  which  draw  BF,  perpendicular  to  AC,  and 
B  G  perpendicular  to  C  D  ;  then  B  G  will  be  the  sine,  and  BF 
or  C  G  the  co-sine  of  B  D  the  latitude  of  the  point  B :  draw 
D  E  the  tangent  and  C  E  the  secant  of  the  arc  C  D.  Then, 
since  any  arc  of  a  parallel  is  to  the  like  arc  of  the  equator,  as 
the  co-sine  of  the  latitude  of  that  parallel  is  to  radius.  Thus 
any  arc,  as  a  minute  on  the  parallel  described  by  the  point  B, 
will  be  to  a  minute  on  the  equator,  as  B  F  or  C  G  is  to  CD  ;  but 
since  the  triangles  CGB,  CDE  are  similar,  therefore  CG 
will  be  to  C  D  as  C  B  is  to  C  E,  i.  e.  the  co-sine  of  any  parallel 
is  to  the  radius,  as  the  radius  is  to  the  secant  of  the  latitude  of 
that  parallel.  But  the  co-sino  of  any  parallel  is  to  radius,  as 
the  length  of  any  arc  (as  a  minute)  on  that  parallel  is  to  the 
length  of  the  like  arc  on  the  equator :  therefore  the  length 
of  any  arc  (as  a  minute)  on  any  parallel,  is  to  the  length 
of  the  like  arc  on  the  equator,  as  radius  is  to  the  secant 
of  the  latitude  of  that  parallel ;  and  so  the  length  of  any  arc 
(as  a  minute)  on  the  equator,  is  longer  than  the  like  arc  of  any 
parallel  in  the  same  proportion  as  the  secant  of  the  latitude  of 
that  parallel  is  to  radius*  But,  since  in  this  projection  the  me- 
ridians are  parallel,  and  consequently  each  parallel  of  latitude 
is  equal  in  absolute  length  to  the  equator,  it  is  plain  the  length 
of  any  arc  (as  a  minute)  on  any  parallel  is  increased  beyond 
its  just  proportion,  at  such  rate  as  the  secant  of  the  latitude  of 
that  parallel  is  greater  than  radius :  and  therefore  to  keep  up  the 
proportion  of  northing  and  southing  to  that  of  easting  and  west- 
ing, upon  this  chart,  as  it  is  actually  upo*i  the  globe  itself,  the 
length  of  a  minute,  upon  the  meridian  at  any  parallel,  must  also 
be  increased  beyond  its  just  proportion  at  the  same  rate,  t.  <?. 
as  the  secant  of  the  latitude  of  that  parallel  is  greater  than 
radius.  Thus,  to  find  the  length  of  a  minute  upon  the  meridian 
at  the  latitude  of  75  deg.  since  a  minute  of  a  meridian  is  every 
where  equal  on  the  globe,  and  also  equal  to  a  minute  of  latitude 
upon  the  equator,  let  it  be  represented  by  unity,  then  making  it 
as  radius  to  the  secant  of  75  deg.  so  is  unity  to  a  fourth  num- 
ber, which  is  3*864  nearly  ;  and  consequcutiy,  by  whatever  line 
you  represent  one  minute  on  the  equator  of  this  chart,  the 
length  of  one  minute  on  the  enlarged  meridian  at  the  latitude 
of  76 deg.  or  the  distance  between  the  parallel  of  75  deg.OOmin. 
and  the  parallel  of  75  deg.  01  min.  will  be  equal  to  three  of 
these  lines,  and  jfa  of  one  of  tbem.  By  making  the  same  pro- 
portion, it  will  be  found  that  the  length  of  a  minute  on  the 
meridian  of  this  chart  at  the  parallel  of  GO  deg.  or  the  distance 
between  the  parallel  of  00  deg.  00  min.  and  that  of  GO  deg.  01 
min.  is  equal  to  two  of  these  lines.  After  the  same  manner 
the  length  of  a  minute  on  the  enlarged  meridian  may  be  found 
at  any  latitude  ;  and  consequently  beginning  at  the  equator,  and 
computing  the  length  of  every  intermediate  minute  between 
that  and  any  parallel,  the  sum  of  all  these  shall  be  the  length 
of  a  meridian  intercepted  between  the  equator  and  that  paral- 
lel;  and  the  distance  of  each  degree  and  minute  of  latitude 
from  the  equator  upon  the  meridian  of  this  chart,  computed  in 
minutes  of  the  equator,  forms  what  is  commonly  called  a  table 
of  meridional  parts,  as  is  that  given  in  our  directions  for  the 
construction  of  Mercator's  chart  in  the  article  Maps. 

If  the  arc  B  D  of  the  foregoing  figure  represents  the  latitude 
of  any  point  B,  then  (C  D  being  radius)  C  E  will  be  the  secant 
of  that  latitude  ;  but  it  has  been  shewn  above,  that  radius  is  to 
secant  of  any  latitude,  as  the  length  of  a  minute  upon  the  equa- 
tor, is  to  the  length  of  a  minute  on  the  meridian  of  this  chart 
at  that  latitude ;  therefore,  C  D  is  to  C  E,  as  the  length  of  a 
minute  on  the  equator  is  to  the  length  of  a  minute  upon 
the  meridian  at  the  latitude  of  the  point  B.  Consequently  if 
the  radius  C  D  is  taken  equal  to  the  length  of  a  minute  upon 
the  equator,  C  E,  or  the  secant  of  the  latitude  will  be  equal  to 
the  lemcth  of  a  minute,  upon  the  meridian  of  that  latitude. 
Therefore,  in  general,  if  the  length  of  a  minute  upon  the  equa- 
tor is  made  radius,  the  length  of  a  minute  upon  the  enlarged 
meridian  will  be  every  where  equal  to  the  secant  of  the  arc 
contained  between  it  and  the  equator. 

Hence,  since  the  length  of  every  intermediate  minute  between 
the  equator  and  any  parallel  is  equal  to  the  secant  of  the  lati- 
tude, (the  radius  being  equal  to  a  minute  upon  the  equator) 
the  sum  of  all  these  lengths,  or  the  distance  of  that  parallel  on 
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the  enlarged  meridian  from  the  equator,  will  be  equal  to  lit 
sum  of  all  the  secants  to  every  minute  contained  betweei  it 
and  the  equator.  Consequently  the  distance  between  any  tvs 
parallels  on  the  same  side  of  the  equator,  is  equal  to  the  di^ 
ference  of  the  sums  of  all  the  secants  contained  between  tat 
equator  and  each  parallel;  and  the  distance  between  any  tws 
parallels  on  contrary  sides  of  the  equator,  is  equal  to  the  amount 
of  the  sums  of  all  the  secants  contained  between  the  equator 
and  each  parallel.  Henoe,  by  the  tables  of  meridional  parti 
may  be  constructed  Mercator's  nautical  chart. 

In  fig.  11.  Let  A  and  E  represent  two  plates 
upon  Mercator's  chart,  A  C  the  meridian  of  A, 
and  C  E  the  parallel  of  latitude  passing  tbrougi 
£ ;  draw  A  £,  and  set  off  upon  A  C  the  length 
A  B  equal  to  the  number  of  minutes  contained  is 
the  difference  of  latitude  between  the  two  places, 
and  taken  from  the  same  scale  of  equal  parts  by 
which  the  chart  was  constructed,  or  from  the 
equator,  or  any  graduated  parallel  of  the  chart, 
and  through  B  draw  B  D  parallel  to  C  E,  meeting  A  E  in  D. 
Then  A  C  will  be  the  enlarged  difference  of  latitude,  A  B  the 
proper  difference  of  latitude,  CEtbe  difference  of  longitude, 
BD  the  departure,  AE  the  enlarged  distance,  and  AD  the 
proper  distance  between  the  two  places  A  and  E;  also  the  angle 
B  A  D  will  be  the  course,  and  A  E  the  rhumb-line  between 
them. 

Of  Oblique  Sailing. — The  questions  that  may  be  proposed  oa 
oblique  sailing  arc  innumerable;  we  shall  therefore  select  one 
as  an  example. 

Coasting  along  the  shore,  1  saw  a  cape  bear  from  NNE; 
then  I  stood  NWiW  20  miles,  and  I  observed  the  same  cape 
bear  from  me  N  E  b  E  :  required  the  distance  of  the  ship  from 
the  cape  at  each  of  those  stations. 

Geometrically. — Draw  the  circle  N  W  E  S  fig.  17,  to  repre- 
sent the  compass,  N  S  the  meridian,  and  W  E  the  east  and  west 

line,  and  let  C  be  the  place  of  the  ship  in  her  first 
station  ;  then  from  C  set  off  upon  the  NWiW 
line,  C  A  20  miles,  and  A  will  be  the  place  of 
the  ship  in  her  second  station.  From  C  draw 
the  NNE  line  C  B,  and  from  A  draw  A  B 
parallel  to  the  N  E  b  E  line  C  D,  which  will  meet 
rv  C  B  in  B,  the  place  of  the  cape,  and  C  B  will  be 
the  distance  of  the  ship  from  it  in  its  first  station, 
and  A  B  the  distance  in  the  second.  The  angle 
D  C  E  is  equal  to  the  angle  N  C  A,  btnee  the 
parallelism  of  the  lines  DC,  BA.  To  find  whics 
by  calculation : — In  the  triangle  ABC  are  given  A  C,  equal  to 
20  miles ;  the  angle  A  C  B  equal  to  78 deg.  45  min.  the  distance 
between  the  N  N  E  and  N  W  b  W  lines  :  also  the  angle  ABC 
equal  to  BCD  equal  to  33  deg.  45 min.  the  distance  betweei 
the  N  N  E  and  N  E  b  E  lines  ;  aud  consequently  the  angle  A, 
equal  to  67  deg.  30  min. 

Hence,  for  C  B,  the  distance  of  the  cape  from  the  ship  in  her 
first  station,  the  proportion  will  be  (by  oblique  trigonometry) 
S.  ABC  :  AC  ::  S.  BAC  :  CB. 

t  e.  As  the  sine  of  the  angle  B 33°  34'    9*74473 

is  to  the  distance  run  AC 20    —     1-30161 

so  is  the  sine  of  B  A  C 67     30     9*96561 

toCB 33     26     1-52191 

the  distance  of  the  capo  from  the  ship  at  the  first  statics. 
Then  for  AB  it  will  be,  (by  oblique  trigonometry.) 

S.ABC  :  AC  ::  S.ACB  :  AB. 
i.e.  As  the  sine  of  B 33°  45'    9-74tf4 

istoAC *>    —     1*30163 

so  is  the  sine  of  C 78    45     9-99157 

loAB 35-31        1-64786 

to  the  distance  of  the  ship  from  the  cape  at  her  second  station. 

Of  the  Log  Line  and  Compats.—T\\e  method  commonly  ml* 
use  of  for  measuring  a  ship's  way  at  sea,  or  how  far  she  urns 
in  a  given  space  of  time,  is  the  log  line  and  a  half-minute  glass. 
— See  Log. 

Of  the  compass  we  may  observe,  that  the  meridian  and  pries* 
vertical  of  any  place  cuts  the  horizon  in  four  points,  at  OOdej. 
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from  one  another,  viz.  north,  i oath,  east,  and  west  s 
I  of  the  meridian  which  extends  itself  from  the  place  to 
■  point  of  the  horizon  is  eaUed  the  north  line;  that 
MS  to  the  sooth  point  of  the  horizon  is  called  the  sooth 
id  that  part  of  the  prime  vertical  which  extends 
the  right  hand  of  the  observer  when  his  face  is  turned 
tfth,  is  called  the  east  line ;  and  lastly,  that  part  of  the 
?rtical  which  tends  towards  the  left  band,  is  called  the 
e ;  the  four  points  in  which  these  lines  meet  the  horizon 
id  the  cardinal  points. 

ler  to  determine  the  course  of  the  wind,  and  to  discover 
(Mis  alterations  or  shiftings,  each  quadrant  of  the  hori- 
»reepted  between  the  meridian  and  prime  vertical,  is 
divided  into  eight  equal  parts,  and  consequently  the 
orison  into  thirty-two;  and  the  lines  drawn  from 
e  on  which  the  observer  stands,  to  the  points  of  division 
orison,  are  called  rhomb-lines;  the  four  principal  of 
re  those  described  in  the  preceding  paragraph,  each  of 
ring  its  name  from  the  cardinal  point  in  the  horizon 
which  it  tends :  the  rest  of  the  rhomb-lines  have  their 
ompounded  of  the  principal  lines  on  each  side  of  them, 
lie  figure;  and  over  whichsoever  of  these  lines  the 
f  the  wind  is  directed,  that  wind  takes  its  name  accord- 
See  Compass. 

•nine  Currents,  and  the  method  of  making  proper  allow- 
r  their  effects  vpon  a  ship's  way. — Currents  are  cer- 
tags  of  toe  stream,  by  which  all  bodies  (as  ships,  &c.) 
therein,  are  compelled  to  alter  their  course  or  velocity, 
and  submit  to  the  motion  impressed  upon  them  by  the 
The  great  and  general  currents  are  from  east  to 
tugboat  the  tropical  regions,  and  from  north  to  south 

the  equator,  coinciding  with  the  regular  tropical 
Along  the  shores  of  continents  and  islands  they  are 
rerted  from  their  natural  course,  and  being  sometimes 
ated  into  a  narrow  channel,  acoaire  an  almost  preter- 
relocity ;  as  the  great  current  from  east  to  west  along 
rican  continent.  See  Current.  The  northern  seas  are 
noved  by  the  action  of  the  polar  ourrent,  extending 
en  the  whole  coast  of  Britain  from  the  Orkneys  south- 

.  If  the  current  sets  just  the  course  of  the  ship,  i.e. 
a  the  same  rhomb  with  it;  then  the  motion  of  the  ship 
•ed,  by  as  much  as  is  tho  drift  or  velocity  of  the  cur- 

,  If  the  current  sets  directly  against  the  ship's  course, 
motion  of  the  ship  is  lessened  by  as  much  as  is  the 
of  the  current. 

\ethod  of  keeping  and  correcting  a  journal  at  sea9  by 
woper  allowances  for  the  lee  way,  variation,  frc.  —  1 . 
is  the  angle  that  the  rhumb-line,  upon  which  the  ship 
irs  to  sail,  makes  with  the  rhumb  she  really  sails  upon, 
ecasioned  by  the  force  of  the  wind  or  surge  of  the  sea, 
e  lies  to  the  windward,  or  is  close-hauled,  which 
er  to  fall  off  and  glide  sideways  from  the  point  of  the 
she  capes  at.  Let  NES  W  represent  the  compass ;  and 
a  ship  at  C  capes  at,  or  endeavours  to  sail  upon,  the 
a ;  but  by  the  force  of  the  wind,  and 
the  sea,  she  is  obliged  to  fall  off,  and 
r  way  good  upon  the  rhumb  C  6 ;  then 
)  «  C  6  is  the  lee  way  ;  and  if  that  angle 
to  one  point,  the  ship  is  said  to  make 
t  lee  way;  and  if  equal  to  two  points, 
is  said  to  make  two  points  lee  way.  1  ^*iw — hf 
ntity  of  this  angle  is  very  uncertain, 
some  ships,  with  the  same  quantity  of  $ 

!  with  the  same  gale,  will  make  more 
Jian  others. 

I  the  lee  tray.— Let  the  ship's  wake  be  set  by  a  compass 
op,  and  the  opposite  rhumb  is  the  true  course  made 
the  ship;  then  the  difference  between  this  and  the 
iven  by  the  compass  in  the  binnacle,  is  the  lee  way 
If  the  ship  is  within  sight  of  land,  then  the  lee  way 
txaetly  found  by  observing  a  point  on  the  land  which 
I  to  bear  the  same  way  ;  and  the  distance  between  the 
the  compass  it  lies  upon,  and  the  point  the  ship  capes 
e  the  lee  way.    Having  the  course  steered,  and  the 


lee  way  given,  we  may  from  thence  find  the  true  course  thus : 
Let  your  face  bo  turned  directly  to  the  windward ;  and  if  the 
ship  has  her  larboard  tacks  on  board,  count  the  lee  way  from 
the  course  steered  towards  the  right  hand ;  but  if  the  starboard 
taeks  are  on  board,  then  count  it  from  the  course  steered 
towards  the  left  band.  Thus,  suppose  the  wind  at  north,  and 
the  ship  lies  op  within  six  points  of  the  wind,  with  her  larboard 
tacks  on  board,  making  one  point  lee  way ;  here  it  is  plain, 
that  the  course  steered  is  ENE,  and  the  true  course  E  by  N  ; 
also  suppose  the  wind  is  at  NNW,  and  the  ship  lies  up  Within 
6|  points  of  the  wind,  with  her  starboard  tack  on  board,  mak- 
ing l\  point  lee  way,  it  is  evident  that  the  true  course,  in  this 
case,  is  WSW. 

We  have  this  general  rule  for  finding  the  ship's  true  course, 
having  the  course  steered  and  the  variation  given,  viz.  let  your 
face  be  turned  towards  the  point  of  the  compass  upon  which 
the  ship  is  steered ;  and  if  the  variation  is  easterly,  count  the 
quantity  of  it  from  the  course  steered  towards  the  right  hand ; 
but  if  westerly,  towards  the  left  band ;  and  the  course  thus 
found  is  the  true  course  steered.  Suppose  the  course  steered 
Is  N  by  B,  and  the  variation  one  point  easterly,  then  the  true 
course  steered  will  be  NNB  ;  also  suppose  the  course  steered 
is  NBfry  B,  and  the  variation  one  point  westerly,  then  in  this 
case  the  true  course  will  be  NE,  and  so  of  others.  Hence, 
by  knowing  the  lee  way,  variation,  and  course  steered,  we  may 
from  thence  find  the  ship's  true  course ;  but  if  there  is  a  cur- 
rent under  foot,  then  that  must  be  tried,  and  proper  allowances 
made  for  it.  After  making  the  proper  allowances  for  finding 
the  ship's  true  course,  and  making  as  just  an  estimate  of  the 
distance  as  we  can ;  yet  by  reason  of  the  many  accidents  that 
attend  a  ship  in  a  day's  sailing,  the  latitude  by  account  fre- 
quently differs  from  the  latitude  by  observation,  and  when  that 
happens,  there  must  be  some  error  in  the  reckoning ;  to  dis- 
cover which,  and  make  its  correction  the  reckoning,  you  may 
observe  the  following  rnles: — 1st.  If  tho  ship  sails  near  the 
meridian,  or  within  2  or  2}  points  thereof,  then  if  the  latitude 
by  account  disagrees  with  the  latitude  by  observation,  it  is 
most  likely  that  the  error  lies  in  the  distance  run ;  for  it  is 
plain,  that  in  this  oase  it  will  require  a  very  seosible  error  in 
the  course  to  make  any  considerable  error  in  the  difference  of 
latitude,  which  cannot  well  happen  if  due  care  is  taken  at  the 
helm,  proper  allowances  are  made  for  the  lee  way,  variation, 
and  currents.  Consequently,  if  the  course  is  pretty  near  the 
truth,  and  the  error  in  the  distance  runs  regularly  through  the 
whole,  we  may,  from  the  latitude  obtained  by  observation, 
correct  the  distance  and  departure  by  account,  by  the  following 
analogies,  viz. 

As  the  difference  of  latitude  by  account  is  to  the  true  dif- 
ference of  latitude, 

So  is  the  departure  by  account 

to  the  true  departure, 

And  so  is  the  direct  distance  by  account 

to  the  true  direct  distance. 

If  the  courses  are  for  the  most  part  near  the  parallel  of  east 
and  west,  and  the  direct  course  is  within  5}  or  G  points  of  the 
meridian ;  then  if  the  latitude  by  account  differs  from  the 
observed  latitude,  it  is  most  probable  that  the  error  lies  in  the 
course  or  distance,  or  perhaps  both. 

The  form  of  the  Log-book  and  Journal,  together  with  an 
example  of  a  day's  work,  are  here  subjoined. 

To  express  the  days  of  the  week,  mariners  commonly  use 
the  characters  by  which  the  sun  and  planets  are  expressed, 
viz.  0  denotes  Sunday,  <  Monday,  £  Tuesday,  g  Wednes- 
day, %  Thursday,  g  Friday,  I?  Saturday,  called  respectively 
Dies  Sotis,  Dies  Luna,  Dies  Martii,  Dies  Mercurii,  Dies  Jovis, 
Dies  Veneris,  Dies  SatumiL 

From  the  following  table  it  will  be  seen,  that  the  ship  by 
account,  has  come  to  the  latitude  of  47  deg.  40  min.  north, 
and  has  differed  her  loogitude  2  deg.  6  min.  westerly ;  so 
this  day  I  have  made  my  way  good,  south  31  deg.  31  min. 
west,  distance  157*4  miles. 

At  noon  the  Lisard  bore  from  roe  north  31  deg.  31  min.  east, 
distance    157*4  miles;    and    having    observed    the  latitude, 
I  found  it  agreed  with  the  latitude  by  account.    See  Longi- 
tude. 
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THE    LUG    BOOK. 
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Courses. 

Winds. 

Observations  sod  Bcci- 
C  day  of 

I 
1 

North. 

Fair  weather  :    at  four 
this  afternoon  I  took  raj 
departure  from  the  Lizard 
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Inland  N a vi<j*ti on,  expresses  more  properly  what  relates  to 
canals,  rivers,  and  lakes,  than  the  ordinary  but  well  known 
word  Canal.  Egypt,  the  cradle  of  science,  was  the  birth-place 
of  the  earliest  canals,  one  of  which,  according  to  Herodotus, 
(lib,  ii.)  passed  from  the  river  Nile  to  the  Red  sea,  and  so  vast 
that  four  ships  coold  pass  abreast.  Its  navigation  was  per- 
formed in  fonr  days.  Aristotle  (Met.  lib.  i.  cap.  14.)  says,  a 
king  attempted  to  draw  a  canal  from  the  Red  sea  to  the  Nile, 
but  abandoned  the  work  because  the  Red  sea  was  higher  than 
the  land  of  Egypt.  Diodorns  Siculus  (lib- ii.)  makes  it  com- 
municate with  the  Pelusiac  brunch  of  the  Nile.  Strabo  affirms, 
that  in  his  lime  (lih.  i.  and  xvii.)  the  merchants  of  Alexandria 
formed  an  outlet  from  the  Nile  in  the  Arabic  gulf,  to  go  on  tn 
India.  It  was,  he  adds,  of  100  cubits  breadth,  and  of  depth 
sufficient  for  the  largest  vessels.  Pliny  says,  (lili.  xxvi.  cap. 
8»  and  3.%)  it  began  near  Bub  as  to.  and  went  to  the  Red  sea. 
The  geographer  Ptolemy  calls  it  Trajan's  river.  During  the 
glory  of  the  Mahometan  conquests,  Amrow,  who  conquered 
Egypt  nhnut  035,  opened  this  canal  from  the  Nile  to  Quoteoum 
on  the  Red  sen,  to  convey  the  contributions  of  corn  into  Arabia, 
Elkmaia  tells  us  that  it  was  shut  up  again  by  the  Calipb  Alman- 


tor  ia  773.  China  abounds  in  can  a)  i,  yet  India  is  devoid  «f 
snob  means  of  transporting  the  produce  of  ita  nob.  soil;  Perm 
baj  no  inland  navigation  worth  mentioning  ;  Greece  tad  luuy 
are  alike  destitute  of  these  moveable  roads,  which  afford  ia 
Holland,  France,  and  Britain,  such  facilities  to  rinnnaim 
The  United  States  of  America  now  begin  to  rival  France  ia 
canals.  The  canals  in  England  are  both  numerous  and  grand; 
bat  outdone,  perhaps,  by  the  Forth  and  Clyde  canal,  and  cer- 
tainly by  the  Caledonian  canal,  which  opens  a  coram  an  ictuea 
between  the  Atlantic  on  the  western  coast  of  Scotland,  ana  tat 
German  ocean,  at  tbe  Murray  Frith,  The  latter  passes  throerh 
Loch  Ness,  and  allows  vessels,  drawing  18  feet  water,  to  as 
tracttd  along.  See  the  plan  and  details  of  this  canal  on  las 
plate.  But  the  canal  in  agitation  to  be  out  between  tbe  Bag- 
Usb  Channel  and  tbe  Severn,  to  open  a  commnnication  aersas 
tbe  country,  without  doubling  the  Land's  End,  will  be  tbe  maa 
advantageous  work  of  the  kind  constructed  in  England. 

Theory  of  Canal  Cutting.— It  is  evident,  that  in  cellist 
canals,  no  farther  excavation  is  required  than  that  wait*  *iU 
hold  the  water  at  the  given  depth  nnd  breadth ;  and  sioet, 
according  to  the  modern  practice,  a  bank  on  either  side  a 
likewise  made  with  the  staff  excavated,  it  ia  evident,  (hats' 
we  make  that  bank  of  sufficient  strength  and  closeness  to  can 
the  level  of  the  surface  of  the  canal  may  at 


fore,  in  canal  cutting,  ia  to  know  at  what  height  above  tin 
surface  of  the  land  the  canal  may  be  carried  on  level  groan* 
when  the  excavated  stuff  or  cutting  will  jast  make  the  banks 
This  is  called  level  catling.  When  tbe  ground  along  which  da 
canal  is  carried  has  a  declivity,  the  quantity  of  staff  to  hi 
applied  to  one  bank  is  necessarily  greater  than  that  wanted  fa 
tbe  other.  This  disparity  may  increase  until  the  one  nasi 
vanishes,  and  the  canal  is  cut  entirely  along  the  side  of  th 
hill,  and  only  the  lower  bank  is  required  to  be  made. 

This  is  the  simplest  case  of  canal  cutting,  and  the  wort 
admits  of  being  laid  oat  in  a  macb  more  expeditions  way  thai 
has  commonly  been  employed,  as  will  be  seen:  this  cue  ii 
called  side  cutting,  or  oblique  cutting  ;  the  slope  of  the  c* 
which  is  made  in  the  hill  being  made  the  same  as  the  exteria 
of  the  canal  bank.  These  two  lines  in  the  section  are  pnralk 
to  each  other ;  and  there  is  a  certain  point  in  tbe  acction,  throat) 
which,  if  aoy  line  be  drawn,  representing  the  surface  of  ml 
ground  in  any  case,  which  line  we  shall  call  the  line  of  calling 
the  portion  of  the  section  thereby  exhibited  as  excavation,  wi! 
always  be  equal  to  that  exhibited  as  embankment  We  shtt 
call  this  point  the  centre  of  cutting. 

Problem  1. — Given  the  outline  section  or  profile  of  n  csni 
in  sidelong  ground,  with  parallel  slopes.  To  find  tbe  eeatn 
of  cutting. 

Cute  1.  For  one  bank  only.    See  plate  I.  Canals,  fig.  1. 

Given  ABCDa  seetion  of  the  canal,  C  D  E  G  F,  n  sectiot 
of  the  hank.     To  lind  the  centre  of  cutting. 

Produce  the  lines  B  C  and  E  D  to  G  and  A.  Draw  tbe  per 
pcndiculars  Cm,  Da,  and  the  diagonals  AG, mm  intersect  ngu 
p.  Through  p  draw  the  parallel  tpt.  and  bisect  it  ino;aisb> 
centre  of  catting,  through  which,  if  any  line  H  o  F  be  drawi 
cutting  the  slopes  AB  and  EG  produced,  the  section  HBCi 
will  always  be  equal  to  to  D  E  F. 

The  centre  of  cutting  is  also  Ibe  centre  of  cut  and  cover,  fo 
H  o  is  always  equal  to  o  F.  Hence,  if  a  line  be  staked  oa 
along  the  ground  at  the  level  of  the  centre  of  cutting,  it  wH 
exhibit  the  middle  of  the  ground  wanted  for  the  use  of  th 
canal,  whatever  may  be  the  inclination  of  (he  surface,  at  leas 
if  that  inclination  be  regular  as  far  as  the  breadth  required 
and  the  distance  )H  or  oF.  on  each  side  of  the  centre,  asa 
easily  be  found  by  a  line  drawn  across  the  section  with  th 
given  inclination  of  tbe  ground. 

The  distance  of  the  centre  of  cutting,  from  the  centre  of  th 
canal  at  surface  water,  is  equal  to  no  +  D E.  Hence,  if  th 
Hue  of  the  middle  of  tbe  cut  and  cover  be  laid  oat,  or  tbe  eenti 
of  cutting,  we  may  lay  out  a  net  of  stakes  at  a  certain  horiior 
tal  distance  therefrom ;  and  tbe  top  of  these  stakes  being  mad 
even  with  the  level  of  surface  water,  tbey  will  exhibit  the  lis 
of  the  middle  of  the  canal  when  finished. 

At  half  tbe  general  breadth  A  E,  from  the  centre  of  coltinj 
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it  level,  U  a  point  In  the  exterior  elope  of  tbe  bask, 
•f  stakes  stay  be  set  out  at  that  distance  and  level, 
direct  the  wheeiiag  of  staff  for  the  formation  of  the 
id  at  these  stakes  a  level  and  plumb  line  may  be 
rith  tbe  slope  of  the  bank,  by  which  tbe  point  F, 
exterior  slope  of  tbe  bank  meets  the  surface  of  the 
be  fouad,  and  may  be  marked  oat,  and  tbe  edge  of 
i  will  be  at  an  equal  distance  on  the  other  side  of  the 
attiog. 

ame  distance,  vi*.  half  the  general  breadth  A  E,  and 
lev  aide  of  the  centre  of  cutting,  at  its  level  is  the 
the  inner  slope  of  the  excavation, 
inoutal  distance  o  »,  of  the  inner  slope  of  the  bank 
centre  of  will  be  found  by  saying  £  a  :  a  C  : :  2  o  : 
1  of  stakes  may  therefore  be  placed  at  this  distance 
lo  direct  the  wheeling  as  above,  and  by  a  level  and 
s  commencement  of  the  bank  and  excavation  may 
1  m  tbe  same  way. 

atity  of  excavation  above  the  level  of  the  centre  of 
the  triangle  o*H,  and  the  base  or  will  always  be 
al  to  the  height  H  y  of  the  upper  edge  above  the  level. 
atity  of  excavation  below  tbe  level  of  the  centre  of 
faring  from iBCp  only  by  the  small  triangle owv, 
be  base  o  t  being  constant,  the  area  is  proportioned 
pendicnlar  from  a;  to  the  level  of  the  centre  of  the 

if.  2.  When  there  is  a  towing  path  on  the  upper  side, 
B  C  D  E  G,  as  before,  the  profile  of  tbe  path,  canal, 
take  D  d  =  «  A,  draw  a  l  and  e  d  parallel  to  the 
•way  converting  the  section  a  A  B  C  D  E  into  abcdB, 
be  towing  path  is  supposed  to  be  added  to  tbe  bank ; 

>  draw  the  lines  a  G,  cd,  and  $  t;  the  middle  o  will 
Ire  of  cutting. 

■  II.— Fig.  3.  To  reduce  the  section  ABCDEF 
send  bench  or  path  EF,  to  the  equivalent  section 
,  with  one  bank  only,  but  wider  and  shallower,  the 
it  down  and  filled  into  tbe  bottom. 

>  BC  and  H  F  to  Z,  also  CD  to  G ;  make  DN  = 
aw  the  parallel  N  L  (or,  if  the  slopes  are  all  equal, 

perpendicular  to  G  C)  on  FL,  describe  the  semi- 
!  F,  cutting  the  perpendicular  G  M ;  moke  Z  K  (and 

to  Z  M  ;  draw  the  parallel  K  I,  and  it  is  done, 
gat  of  I K  over  C  G  is  nearly  found  by  the  slopes. 
:h  IIL — Fig.  4.    Given  the  profile  of  a  canal  with 
s,  the  slopes  being  all  equal.    To  find  the  lines  of 
ng. 

the  section  A B  C  D  into  AHKE.    For  this  find  e, 

of  cutting.  Produce  each  slope  to  meet  in  V ;  draw 
idicolars  V  N.ON;  with  centre  N  and  radius  N  V 
1  f  ;  make  Va=  P Q,  and  through  a  parallel  to  E  A 
1  the  line  of  level  cutting. 

■  IV.— Fig.  6.  Given  as  in  last  problem.  To  find 
i  oblique  cutting. 

e  line  of  level  cutting.  Produce  the  slopes  to  meet  in 
r  the  perpendioular  V I ;  from  L  draw  L  N  with  the 
>cof  the  ground,  cutting  V  I  in  N,  making  No  and 
I,  also  VRzpI.  Through  R  draw  KRH  for  the 
lique  cutting  required. 

lopes  are  parallel,  then  NRzNT,  and  I  is  tbe  centre 
;.    The  centre  cutting  over  level  cutting,  in  this  case 

>  shallow  cutting,  is  the  difference  between  ozy  and 

IM  V. — Fig.  6.  Given  the  profile  of  a  canal,  as  in 
and  the  line  of  ground  level  too  low  for  level  cutting. 
to  widen  tbe  canal  so  as  to  have  cutting  for  the 

vious,  that  the  trapezoid  O  M  must  be  provided  for 
rallelogram  DQ,  wherefore  diaw  the  perpendiculars 
,  and  make  Dp  =  K  S.    Draw  the  parallels  O  N  and 
9  is  tbe  additional  width,  or  C  G  is  the  mean  bottom, 
calculation,  as  N  T  :  TO,  iodDzRi  :  DC. 

formed  from  LM  by  adding  the  slope  bate  for  tbe 
T  at  each  end,  and  is  usually  L  M  +  3  M  T,  or  3  R  S. 
lar  problem  to  tbe  above  may  be  given  for  narrowing 

In  deep  cutting ;  but  this  is  of  less  use ;  and  it  i» 
that  wbea  the  ground  O  K  is  at  or  below  tbe  bottom 


C  D,  the  problem  is  impossible,  and  the  case  becomes  one  of 

embankment, 

ExmmpUs.    Fig.  7.    Given  a  canal  of  14  feet  bottom,  06  foot 
water  surface,  the  banks  rising  two  feet  over  water,  and  10  feet 
broad  at  top,  slopes  being  1 1  to  lv  required  the  centre  of  cutting : 
26  6  total  depth. 

6  =  2x3  1} 

32  breadth  at  top.    9  inner  slope. 
10  10  top  bank. 

42  10 

6 

42)G0(  —  1J  feet,  the  height  of  the  centre 
42  of  cutting  over  the  bot- 

—  torn  of  the  canal. 

18 

42  "" 

42 

tt  =  21  feet,  is  its  distance  from  tbe  inner  slope  of  the  upper, 


42 
2 


and  from  the  outer  slope  of  the  lower  side.    From  6  deduct  If, 
and  there  will  remain  44,  which  multiplied  by  1|  will  give  6J,  to 
which  add  6  the  half  breadth  of  top  bank,  and  tbe  sum  111  is 
tbe  distance  from  the  middle  of  the  canal. 
If  X  3  =  4) 

14  bottom. 

18}  breadth  of  canal  at  level  of  centre. 
21    half  total  breadth  ditto. 

2)  distance  of  centre  from  outer  slope  of  the  canal ; 
and  it  is  evident,  that  the  centie  of  cutting  is  in  the  bank  in 
this  case. 

Example.  Fig.  8.  The  Caledonian  Canal  has  60  feet  bot- 
tom, ana  20  feet  water ;  the  slopes  are  11  to  1,  to  within  two 
feet  of  surface  water,  where  there  is  a  bench  or  retreat  of  five 
feet ;  above  this  the  banks  rise  five  feet  with  a  slope  of  two  to 
one,  and  are  18  feet  wide  at  top.  On  the  upper  side,  in  side- 
cutting,  there  is  a  bench  or  towing  path  of  10  feet  The  area 
of  the  part  on  each  side  over  the  bench  or  retreat,  if  the  inner 
slope  was  carried  to  the  top,  would  be, 

(5  +  71)  x  5  =  31},  and  the  breadth  at  top  is  71  feet 

TO  l 

=  2ft. 

So  that  the  space  contained  over  these  benches  is  equivalent 
to  widening  the  canal  2  ft.  The  depth  23  X  11  =  341,  is  the 
base  of  the  inner  slope  if  produced  to  the  level  of  the  top  of  the 
banks  ;  whence  50  -f-  2  x  341  zz  1 19,  would  in  ibat  case  he  tbe 
width  of  the  canal.  Also,  18  -f  71  =  251  would  be  tbe  breadth  at 
top  of  tbe  bank,  and  10  +  71  =  171  would  be  the  breadth  of  the 
upper  bank ;  their  sum,  43  feet,  must  be  diminished  by  2  ft.  and 
the  width  of  canal  increased  by  tbe  same  quantity,  to  allow  for 
the  reeesses  at  top.  Then  say,  as  total  width  110  -f  43  =  162 
canal  and  banks  to  43  —  2ft  +  341  =  74  ft  top  bank  and  one 
slope.  So  depth  of  canal  23.  To  depth  below  centre  of  cut- 
ting 10ft,  and  consequently,  the  depth  of  said  centre  from  the 
top,  is  23—  10  ft  =  12  ft. 

Of  the  Form  of  Locks  —The  most  natural  form  of  the  lock  is 
that  which  approaches,  as  nearly  as  possible,  to  tbe  figure  of 
the  boats  which  are  to  use  it  The  width  must  be  only  a  little 
more  than  that  of  the  boat,  and  it  must  be  the  same  throughout, 
as  tbe  boat  has  to  pass  along  the  whole  lock ;  and  the  length 
may  only  exceed  that  of  tbe  boat  by  a  space  sufficient  to  admit 
of  working  tbe  gates.  A  long  rectangle  is  therefore  the  natu- 
ral figure.  It  consumes  the  smallest  quantity  of  water  in  pass- 
ing tbe  boat ;  is  filled  and  emptied  in  the  shortest  time ;  and, 
on  the  whole,  i»  constructed  at  less  expense  than  any  other 
form.     See  fig.  6,  Caledonian  Canal. 

Having  thus  determined  the  preference  to  be  given  to  locks 
of  a  rectangular  form  to  those  of  a  circular  form,  as  in  the 
canal  of  Languedoc,  or  the  circular  lock  at  Agde,  figs. 
1  and  3,  our  next  object  is  to  consider  their  length  and 
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breadth.  This  mast  depend  on  the  size  of  the  vessels  for  which 
the  locks  are  intended.  When  the  vessels  arc  to  be  navigated 
also  on  rivers  or  the  sea,  the  breadth  of  the  locks  must  be  more 
considerable  than  where  canal  boats  are  intended  to  pass ;  for 
in  rivers  the  shallow  water  frequently  met  with,  obliges  us  to 
give  the  vessel  an  excess  of  breadth,  so  that  her  draft  may  he 
diminished  as  much  as  possible ;  whereas,  in  canals,  we  are 
masters  of  the  depth  of  water,  and  find  it  more  economical  to 
restrict  the  breadth  as  much  as  possible,  as  we  thereby  dimi- 
nish the  evaporation,  the  expense  of  cutting,  and  the  purchase 
of  property.  Dr.  Anderson,  and  other  writers  on  the  subject  of 
small  canals,  have  not  attended  sufficiently  to  this  matter,  when 
they  recommended  widening  the  surface  only  of  small  canals  in 
order  to  give  a  greater  facility  of  trackage. 

In  our  English  canals,  the  usual  size  of  boats  supposed  fit 
for  the  navigation  of  rivers  and  canals  alternately,  is  one  of  14 
feet  beam.  Where  the  canals  arc  intended  also  to  be  used  by 
coasters,  greater  widths  arc  adopted.  Thus  the  Forth  and 
Clyde  Canal  admits  vessels  of  1!)  feet  beam  ;  and  the  Caledo- 
nian canal,  which  is  a  canal  of  transit  for  sea-going  ships,  ad- 
mits vessels  of  39  feet  wide;  but  in  the  great  majority  of  canal 
navigations  in  Eugland,  a  much  smaller  width  has  been  adopt- 
ed. Seven  feet  beam  has  been  the  usual  size  in  the  central 
canals,  and  still  narrower  boats  have  been  proposed  ;  but  they 
become  liable  to  many  inconveniencics,  and  can  only  be  em- 
ployed in  the  transport  of  very  heavy  substances,  such  as  ores 
or  minerals.  The  narrow  boat  has  the  advantage  of  being 
navigated  with  more  case,  and  of  causing  less  expense  in  lock- 
gates,  bridges,  &c. 

Length  and  Breadth  of  Lochs. — The  length  and  breadth  of 
lock  chambers  ought  to  he  necessarily  regulated  by  the  form 
of  the  boats  that  are  to  pass  upon  the  canals.  It  is  common 
to  make  this  kind  of  boats  longer  and  narrower  than  those  of 
rivers,  which,  on  account  of  the  small  depth  of  water  found  in 
some  places,  are  obliged  to  be  made  as  flat  as  possible.  In 
canals,  on  the  contrary,  we  arc  able  to  give  a  considerable 
depth  to  the  water,  but  we  do  not  give  them  great  breadth,  so 
that  there  may  be  less  evaporation,  less  earth  to  be  removed, 
and  less  ground  to  be  occupied.  There  is  commonly  no  more 
breadth  given  to  canals  than  what  is  necessary  for  enabling 
two  boats  to  navigate  with  case  beside  each  other,  and  even  in 
the  difficult  parts,  such  as  those  which  are  cut  in  rock,  there  is 
often  no  more  breadth  given  than  what  is  necessary  to  pass  a 
single  boat,  only  some  places  arc  made  wider,  at  which  one 
boat  may  lie  by,  while  another  one  passes  in  an  opposite  direc- 
tion. Besides,  a  principal  object  in  making  use  of  narrow  boats 
on  navigable  canals,  is  to  diminish  the  breadth  of  the  lock-gates, 
which  wear  longer,  and  arc  more  easily  worked,  than  when  they 
are  broad.  Narrow  boats  are  also  more  easily  drawn  than 
those  which  are  wider  and  shorter.  But  what  ought  principally 
to  regulate  the  width  and  breadth  of  locks  are  the  dimensions 
of  those  in  the  canals  already  executed,  and  through  which  the 
boats  of  the  new  canal  may  have  to  pass. 

Coehorn,  in  his  fortification,  has  given  a  very  ingenious  con- 
struction for  a  rctaiuing  wall.  His  designs  were  intended  for 
the  soil  of  Holland,  where  stone  is  not  to  be  found,  and  it  be- 
hoved him  to  be  as  sparing  of  masonry  as  possible.  His  wall 
is  only  three  feet  thick,  battering  considerably  in  front,  and 
leaning  nearly  as  much  behind,  supported  by  long  and  thin 
counterforts,  which  arc  connected  together  by  two  rows  of 
arches,  one  over  the  other ;  and  also  by  two  walls  arched  hori- 
zontally against  the  earth.  The  intervening  spaces  are  filled 
with  gravel  and  splinters  for  the  purposes  of  defence,  which  is 
also  tbe  reason  uf  his  counterforts  being  made  so  long,  and 
connected  by  double  walls.  Coehorn  does  not  give  this  as  his 
own  invention,  though  he  describes  it  very  carefully,  hut  as  hav- 
ing been  adopted  by  him  from  some  older  German  authors. 

Gauthey,  a  civil  engineer  in  the  French  service,  who  con- 
structed the  canal  of  Charolois,  or  of  the  Centre,  about  thirty 
years  ago,  has  published  a  very  sensible  paper  on  the  subject 
of  walls,  in  the  Memoirs  of  the  Academy  of  Dijon.  After  criti- 
cising the  theories  of  Couplet  and  others,  given  in  the  Trans- 
actions of  the  Academy  of  Paris,  and  the  profiles  of  Bclidor 
and  Vauhan,  he  proceeds  to  shew,  by  expciiments  made  with 
sand  and  shot  against  a  smooth  plane,  that  the  pressure  acts 
at  the  centre  of  gravity,  or  one-third  of  the  height  of  Uic  wall, 


and  is  the  same  whatever  be  the  slope ;  that  in  a  plumb  wall, 
if  the  height  of  tbe  wall  be  three  times  tbe  acting  power  of  the 
earth,  and  base  gths  of  the  height,  there  is  an  equilibrium 
against  oversetting.  The  acting  power  in  practice  is  one  fourth 
of  the  weight  of  the  triangle  of  the  earth,  with  a  slope  of  45°, 
or  one-half  of  tbe  square  of  the  wall. 

He  then  shews,  that  retreats  on  the  back  of  the  wall  may  be 
made,  so  as  to  take  off  all  acting  power,  and  that  a  wall  of  2 
feet  thick,  and  30  high,  battering  ^,  with  counterforts  of  3  by  4, 
and  18  asunder,  joined  by  two  arches  of  2  ft.  thick,  is  abundant!? 
strong.  Such  a  wall  he  employed  with  success  for  one  of  the 
quays  of  the  Saone ;  and  it  is  evident,  that  the  saving  of 
masonry  compared  with  the  common  construction  is  immense. 

But  in  the  walls  of  locks  more  must  be  attended  to  than  the 
pressure  of  the  earth  alone.  A  film  of  water  inserted  between 
the  back  of  the  wall  and  the  earth,  will  act  hydrostaticalTy 
against  each  of  them,  will  counteract  the  aid  which  might  be 
derived  from  friction,  and  if  tbe  lock  be  emptied  in  that  state, 
may  overset  the  wall  inwards.  But  the  hydrostatical  pressure 
of  the  water  within  the  lock  can  hardly  do  any  harm,  seeing 
the  motion  of  the  wall  must  be  prevented  by  tbe  resistance  of 
the  earth  behind  ;  hence,  tho  utility  of  counterforts  behind  the 
wall,  is  mainly  that  of  cutting  off  tbe  communication  between 
one  portion  of  such  a  film  of  water  and  another,  so  that  the 
action  being  confined  to  a  smaller  space  is  the  less  dangerous, 
as  the  wall  also  derives  a  kind  of  abutment  from  the  counter- 
forts. The  upper  part  of  the  lock-wall,  so  far  as  the  water 
rises  and  falls  thereon,  is  (unless  water  be  very  abundant) 
usually  made  perpendicular,  its  thickness  therefore  must  be 
so  calculated  as  to  resist  the  pressure  of  water  of  equal  depth, 
and,  taking  the  specific  gravity  of  stone  as  2)  times  that  of 
water,  this  thickness  will  be  the  depth  multiplied  into  0*365,  or 
a  little  more  than  \t  and  one  half  the  depth  will  be  sufficiently 
ample  in  any  case. 

The  lower  portion  of  the  lock  may  be  suited  to  the  shape  of 
the  vessels  which  navigate  through  it,  and  therefore  it  will  per- 
mit the  wall  to  be  made  with  a  considerable  batter,  or  slope  to 
the  front,  by  which  means  the  point  of  conversion  being  farther 
removed  from  the  centre  of  gravity  of  the  wall,  tho  stability 
will  be  considerably  increased  without  an  increase  of  materials; 
but  it  must  be  observed,  that  the  point  of  conversion  itself  most 
be  sufficiently  secured.  To  prevent  sliding,  it  ought  to  he  in- 
serted some  way  into  the  ground  of  the  foundation.  If  built 
upon  a  timber  platform,  it  ought  to  be  provided  with  an  abut* 
ment ;  and  if  upon  piles,  they  ought  to  be  driven  in  the  direc- 
tion of  the  thrust,  which  will  be  nearly  that,' of  the  face  of  the 
wall.  Now,  as  the  opposite  wall  of  tbe  lock  requires  the  same 
precautions,  and  its  action  is  directly  in  face  of  the  other,  by 
joining  the  bottom  of  the  walls  by  an  inverted  arch,  we  not 
only  destroy  the  horizontal  thrust,  but  also  extend  the  foun- 
dation, which,  in  the  case  of  soft  ground,  becomes  of  great  im- 
portance. The  inverted  arch  has  been  much  employed  in  this 
situation  by  our  late  British  engineers.  On  the  Continent, 
we  believe  it  is  still  the  practice  to  rely  on  a  platform  of 
timber,  or  even  a  simple  flat  pavement,  especially  where 
the  ground  is  firm.  See  the  figures  of  the  locks  for  tbe 
Canal  of  Burgundy,  figs.  1  and  3  of  the  PJate. 

In  the  timber  countries,  as  Russia,  America,  and  even 
Holland,  where  stone  is  scarce,  there  are  locks  of  which  not 
only  the  floor  but  even  the  sides  are  constructed  of  wood.  In 
such  cases,  the  thrust  of  the  opposite  sides  are  sometimes 
made  to  balance  each  other  by  cross  pieces  over  the  lock, 
placed  between  the  upright  posts  which  support  the  planking 
of  the  sides.  Instances  of  this  may  be  seen  on  the  river  Lea, 
but  the  practice  is  not  certainly  to  be  recommended. 

This  will  tend  to  float  the  lock  upwards  like  a  ship,  and  unless 
the  weight  of  the  side-walls  be  sufficient  to  counteract  this,  the 
bottom  or  floor  will  give  way,  or  be  blow  n  up,  as  is  the  techni- 
cal phrase.  The  floatation  of  a  timber  floor  will  aid  this  ope- 
ration, while  the  weight  of  an  inverted  arch  will  to  a  certain 
extent  resist  it.  This  forms  one  of  the  greatest  objections 
to  timber  locks,  and  in  them  it  is  perhaps  advisable  that  the 
dams  of  sheet  piles  should  not  be  brought  oclow  the  upper  gates ; 
but  as  all  locks  must  at  times  be  emptied  for  the  purpose  of 
repairs,  Sec.  wc  have  »till  the  head  of  water  of  the  lower  pond, 
or  ordinary  depth  of  navigable  water,  to  be  resisted.    The  floor 
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therefore  mast  be  carried  a  considerable  way  into  the  land, 
mod  thereby  loaded  by  the  adjoining  earth  ;  or,  if  built  within 
a  river,  it  must  be  kept  down  with  stones,  &c.  laid  over  the 
cross  beams  projecting  on  each  side.  This  is  the  construction 
of  a  lock  on  the  Witigra  canal.  Or  the  floor  and  sides  may 
be  bolted  to  piles  driven  as  firm  as  possible  into  the  bottom, 
thereby  as  it  were  nailing  the  lock  to  the  ground.  The  float- 
ation of  the  lock  and  weight  of  the  side-walls  will  counterba- 
lance each  other  when  the  section  of  the  masonry  in  the  walls 
and  bottom  is  two-thirds  the  area  of  the  open  space  of  the  lock. 
Plate  II.  fig.  10.  The  average  thickness  of  the  walls,  therefore, 
where  there  is  no  invert,  would  require  to  be  one-third  of  the 
width  of  the  lock.  Where  there  is  an  invert,  the  thickness  will 
be  much  less,  but  may  be  readily  found  from  the  above.  Brick 
walls  would  of  course  require  a  greater  thickness  than  those  of 
stone;  and  here  we  may  perceive  the  importance  of  those 
means  by  which  the  weight  of  the  adjacent  earth  is  made  to 
rest  upon  the  back  of  the  wall,  for  we  thereby  obtain  an  addi- 
tional counterpoise  against  the  floatation  without  expense. 
Paddling  behind  the  walls  is  therefore  resorted  to  with  great 
propriety.     See  fig.  II,  Plate  II. 

It  is  needless  in  this  place  to  be  more  minute  in  the  calcu- 
lation for  the  thickness  of  the  walls  ;  the  principle  may  be  easily 
understood  and  applied  when  wanted.  Besides,  with  respect 
to  locks,  it  is  rather  an  extreme  case,  as  they  are  rarely  expos- 
ed  to  greater  differences  of  pressure  than  the  ordinary  rise  of 
the  navigation.  For  tide-locks,  and  graving-docks,  however, 
it  is  of  high  importance  to  guard  against  the  hydrostatic  pres- 
sure on  the  bottom ;  and  serious  accidents  have  taken  place 
where  it  has  not  been  sufficiently  attended  to.  We  proceed 
therefore  with  the  practical  construction  of  the  lock  itself.  The 
site  and  dimensions  of  the  lock  being  determined,  the  first  ob- 
ject is  the  excavation  of  the  lock-pit,  or  place  for  the  foundation. 
In  small  canals  and  navigations  carried  above  the  level  of  the 
neighbouring  valleys,  this  is  seldom  attended  with  any  difficul- 
ty, the  excavation  being  in  most  cases  level  free  for  drainage ; 
but  in  great  locks  connected  with  rivers,  lakes,  or  the  sea,  it 
is  often  necessary  to  go  to  a  considerable  expense ;  and  in 
many  cases,  all  the  resources  of  hydraulic  engineering  are  re- 
quired to  keep  the  excavation  clear  of  water,  or,  when  that  is 
impracticable,  to  make  a  foundation  independent  of  it. 

The  v  arieties  of  soil  and  situation  render  it  impossible,  in 
such  a  work  as  this,  to  give  general  rules  for  proceeding  in  all 
cases.  We  have  already  given  some  general  principles  under 
the  article  Bridge,  which  will,  we  believe,  be  most  useful  for  the 
young  engineer,  even  iu  constructing  canals.  Several  good 
examples  of  lock  making,  that  occurred  in  the  construction  of 
the  Caledonian  Canal,  shall  now  he  produced. 

Caledonian  Canal. — Locks. — The  Caledonian  Canal  is  not  only 
constructed  on  an  unusually  largo  scale,  hut,  in  consequence 
of  various  localities  in  the  situation  of  its  works,  it  affords  much 
practical  information  to  the  civil  engineer.  Some  of  the  most 
important  instances  are  in  regard  to  the  sea-lock  at  each  extre- 
mity of  the  navigation  ;  also  that  which  is  placed  at  the  upper 
or  south-western  end  of  Loch  Ness  at  Fort  Augustus. 

With  regard  to  the  lock  at  the  north-cast  extremity. — The 
shore  of  Loch  Beauly,  where  the  canal  was  to  be  connected 
with  the  tideway  at  Claehnararry,  near  Inverness,  being  very 
flat,  it  was  necessary  to  carry  the  canal,  by  artificial  embank- 
ment*, above  400  yards  from  high  water  mark  into  the  sea,  in 
order  to  obtain  20  feet  of  water  upon  and  without  the  lock  sills, 
at  high  water  of  neap  tides.  But  this  shore  consisting  of  soft 
mod,  into  which  an  iron  rod  was  easily  pressed  to  the  depth  of 
&j  feet,  it  became  doubtful  whether  a  sufficiently  substantial 
cofferdam  could  be  constructed  of  timber,  and  also  if  any  plat- 
form could  be  made  equal  to  support  the  weight  of  masonry 
unavoidable  in  a  lock  of  180  feet  in  length,  40  feet  in  clear 
width,  having  20  feet  of  water,  besides  a  rise  of  K  feet.  Upon 
duly  considering  all  the  circumstances,  a  new  mode  occurred 
to  the  conductors  of  that  work,  and  that  was,  by  uniting  the 
t«o  earthen  banks  which  were  projected  from  the  shore,  at  the 
place  where  the  site  of  the  lock  was  fixed,  so  as  to  form  a  solid 
mound  over  all  the  space  which  the  lock  would  occupy  ;  and 
this  was  done  for  the  purpose  of  squeezing  out  the  water  and 
consolidating  the  mud,  by  la>ing  on  a  greater  weight  than  the 
masonry  of  the  lock  :  this  was  accordingly  carried  into  effect. 
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By  the  latter  end  of  the  year  1809,  the  mound  was  carried  out 
to  the  necessary  length,  breadth,  and  height,  and  during  its  con- 
struction had  sunk  about  11  feet.  A  great  quantity  of  stone 
was  then  laid  upon  the  space  the  lock  was  to  occupy,  and  levels 
taken  to  ascertain  the  precise  height  of  the  banks ;  in  this 
state  matters  were  suffered  to  remain  for  about  six  months, 
until  August  1810,  when,  having  found  that  no  farther  sinking 
had  taken  place,  the  excavation  for  the  lock-pit  was  commenced 
in  the  before  mentioned  artificial  mound ;  a  chain-pump,  worked 
by  six  horses,  kept  the  pit  dry  when  sunk  to  15  feet  in  depth. 
At  that  time  a  steam-engine,  of  nine-horse  power,  was  erected, 
by  which  the  water  was  commanded,  and  the  excavation  of  the 
lock-pit  was  completed  in  June  181 1.  Before  getting  down,  to 
about  30  feet  below  the  level  of  high  water  ordinary  springs,  it 
was  necessary  to  penetrate  into  the  compressed  mud  about  8 
feet,  and  the  small  portions  of  water  which  filtrated  through  the 
surrounding  mounds  of  earth  (in  which  puddle  walls  had  been 
carried  up)  was  conducted  in  small  gutters  along  the  top  of 
the  compressed  mud  to  the  pump-well.  As  soon  as  the  lock- 
pit  had  been  excavated,  rubble  masonry,  with  lime  mortar, 
was  laid  about  two  feet  in  thickness  in  the  middle  of  the  lock- 
chamber,  and  increasing  to  about  5  feet  at  each  side ;  upon 
this  the  side-walls  were  founded,  and  brought  up  to  the  level  of 
the  top  of  the  compressed  mud,  and  then  the  inverted  arch  of 
squared  masonry  was  put  in,  and  the  side-walls,  counterforts, 
recesses,  and  wings,  carried  tcgularly  up  ;  the  masonry  of  the 
bottom  part  was  carried  on  by  short  lengths  of  about  0  yards 
at  one  time,  in  order  to  prevent  the  compressed  mud  again 
softening  and  being  squeezed  together  in  the  open  space.  The 
above  mentioned  mud  was  found  to  be  readily  penetrated  by 
piles,  but  when  these  were  suffered  to  remain  a  few  hours,  no 
power  could  move  them*  The  masonry  of  the  lock  was  very 
successfully  completed  in  August,  181*2;  the  gates  were  after- 
wards put  up,  and  the  lock  has  been  worked  for  several  years. 
The  whole  is  now  in  a  very  perfect  state. 

Corpach  Lack.— The  circumstances  under  which  the  lock  at 
the  south-western  end  of  this  navigation  was  constructed,  differ 
greatly  from  what  we  have  just  described.  It  was  found  ne- 
cessary to  connect  the  canal  with  the  tide-way  in  Loch  Eil,  at 
Corpach,  on  the  north-west  side  of  the  rock. situated  about  UK) 
yards  from  high  water;  this  rock  was  covered  at  three-fourths 
Hood  ;  and  the  lock  was  to  be  advanced  so  far  into  the  sea.  as 
to  admit  of  the  sill  being  laid  upon  the  rock,  where  there  should 
be  30  feet  of  water  upon  it  at  high  water  neap  tides.  For  this 
purpose,  water-tight  mounds,  faced  with  stone,  were  carried 
from  the  shore  to  beyond  the  extremity  of  the  lock  site.  Be- 
tween the  extremity  of  these  mounds,  a  wooden  cofferdam 
was  constructed.  The  clearing  away  the  gravel,  sand,  and 
mud,  the  fixing  the  main  piles  firmly  in  the  rock,  and  placing 
the  wooden  frames  correctly  in  their  proper  places,  were  ope- 
rations of  considerable  difficulty ;  but  the  success  which 
attended  a  work  of  this  magnitude  and  exposure,  renders  this 
mode  deserving  the  attention  of  persons  engaged  in  similar,  or 
even  inferior  undertakings.  Under  the  article  Bridge  foun- 
dations, we  have  minutely  detailed  every  step  of  the  process, 
and  it  would  be  an  unnecessary  repetition  to  introduce  the  de- 
scription here ;  w  e  therefore  presume  it  w  ill  be  sufficiently  satis- 
factory to  refer  to  that  article.  Only,  it  may  be  farther  observ- 
ed, that  when  the  water  had  been  excluded,  and  the  rock  exca- 
vated, no  inverted  arch  was  necessary. 

Fort  Auyustus  Lock.— The  ground  upon  which  the  live  con- 
nected locks  at  Fort  Augustus  were  to  be  placed,  consisting  of 
coarse  open  gravel,  and  the  lowermost  of  these  requiring  to  be 
constructed  so  ns  to  admit  20  feet  of  water  upon  the  lower 
gate-sills  at  the  lowest  state  of  the  water  in  Loch  Ness  ;  and 
the  large  river  Oich,  running  upon  the  same  sort  of  gravel, 
and  close  along  the  site  of  the  lock,  rendered  it  an  arduous 
task  to  keep  very  large  lock-pits  clear  of  water  :  for  the  rise  of 
these  locks  being  011I3  8  feet,  the  foundations  of  the  second 
and  third  locks  were  also  considerably  incommoded  by  water. 
This  site  for  these  locks  being  by  much  the  most  eligible  for 
the  navigation,  it  was  absolutely  necessary  to  endeavour  to 
surmount  these  natural  obstacles.  The  first  step  was,  in  1K14. 
to  turn  the  whole  of  the  riier  Oich  to  the  northernmost  side  of 
a  small  island,  and  occupy  part  of  the  south  channel  by  the 
locks.  A  trial-pit  was  next  to  be  suuk ;  and,  by  means  of  a 
8T 
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small  steam-engine,  of  about  six  horse-power,  it  was  carried  to 
the  depth  of  18  feet ;  bat  here  the  water  overpowered  it.  A 
pump-well  was  then  began,  and  an  engine  of  36  horse-power, 
which  bad  previously  been  provided,  was  erected.  It  com- 
menced working  in  August,  1816,  and  the  excavation  of  the 
lock-pit  was  carried  on  with  all  possible  energy.  It  was  con- 
tinued as  long  as  the  flood-waters  of  the  Oich  would  permit — 
was  again  commenced  as  soon  as  the  state  of  the  river  would 
admit,  in  1817,  and  during  that  summer  and  autumn,  the  whole 
masonry  of  the  lock,  bottom,  and  wings,  and  the  fore  bay,  were 
got  in ;  but,  in  order  to  command  the  water  effectually,  the 
engineer  had,  during  that  time,  caused  to  be  erected  a  third 
engine,  of  about  nine  horse-power,  which  happened  also  to  be 
in  readiness ;  and  when  the  excavation  was  upwards  of  25  feet 
below  the  surface  of  Looh  Ness,  and  the  whole  of  the  gravel 
still  coarse  and  open,  the  power  of  all  the  three  engines  was 
required.  These  lock-pits  being  sunk  directly  into  a  mass  of 
gravel,  no  cofferdam  could  be  of  any  service.  Under  the  in- 
verted arch  and  side  walls  of  the  Jock,  chamber,  &c.  rubble 
masonry  of  a  sufficient  thickness  was  constructed ;  but  it  was 
here  laid  upon,  and  mixed  with,  abundance  of  moss,  and  this 
was  done  in  order  to  prevent  any  shifting  sand  from  perco- 
lating. At  the  latter  end  of  the  working  season  of  1818, 
the  vthole  masonry  of  the  lowermost  lock  had  been  built, 
also  the  inverted  arch,  and  14  feet  in  height  of  the  side 
walls  of  the  second  lock ;  and  likewise  the  inverted  arch,  and 
6  feet  of  the  walls  of  .the  third  lock ;  so  that,  except  for  the 
purpose  of  putting  up  the  gates,  there  could  be  no  farther  occa- 
sion for  employing  the  steam-engines  at  Fort  Augustus,  and 
every  risk  was  at  an  end.  In  these  three  locks,  there  has, 
therefore,  been  afforded,  cases  of  soft  mud,  bard  rock,  and 
very  loose  gravel,  as  foundations  for  very  large  locks.  For 
their  form  and  dimensions,  see  Plate  II.  figs.  5,  10,  and  11. 

The  sheet  piles,  or  plank  piles  heretofore  alluded  to,  being 
of  frequent  use  in  hydraulic  architecture,  may  be  as  well 
described  in  this  place.  They  are  sawn  out  of  a  thickness 
proportional  to  the  strain  they  are  intended  to  bear.  The 
points  are  gradually  sharpened  so  as  to  have  a  bevel  or 
chamfer  to  one  side  only,  so  that  in  driving,  each  may  be  forced 
close  against  the  preceding  one ;  still  farther  to  secure  the 
seam  or  joint  against  the  transpiration  of  water,  it  is  not  un- 
common to  groove  the  piles  on  one  edge,  and  make  a 
ridge  or  feather  on  the  other  to  fit  these  grooves,  so  that 
the  piles  are,  in  driving,  preserved  in  the  same  plane. 
Lastly,  to  save  timber,  the  pile  is  frequently  grooved  on  each 
side,  and  a  slip  or  feather,  whioh  may  be  of  harder  wood, 
driven  in  between,  so  as  to  enter  both  grooves.  The  plank 
piles  are  preserved  in  position,  by  being  spiked  to  sills,  or 
horizontal  beams  of  timber,  extending  in  the  line  of  the  pro- 
posed sheet  plank  piling,  and  fastened  to  stout  upright  piles  of 
baulk,  placed  at  certain  distances  in  the  same  line,  called 
gauge  piles. 

In  the  construction  of  a  lock,  one  of  the  earliest  objects  of 
attention  is  the  platform  on  which  the  gates  are  to  traverse.  It 
is  usually  formed  of  timber.  A  stout  floor  of  plank  is  spiked 
or  tree-nailed  down  upon  sills,  or  transverse  beams,  which  are 
laid  across  the  lock,  and  their  extremities  built  into  the  walls. 
The  scantling  of  the  sills  and  plank  arc  proportioned  to  the 
fatigue  they  have  to  undergo.  In  great  locks,  there  are  usually 
two  rows  of  whole  baulk  in  thickness,  laid  close  together  over 
the  whole  floor,  carefully  bedded  in  a  mass  of  water-tight  rubble 
masonry;  and,  when  the  foundation  is  doubtful,  longitudinal 
ground  sills  arc  laid  below,  then  resting,  if  need  be,  on  piles 
driven  to  a  proper  depth.  A  row  of  grooved  sheet  piles  is 
driven  across  the  lock  at  the  upper  and  lower  end  of  this  plat- 
form, and  the  floor  is  carefully  caulked  to  prevent  any  transpi- 
ration of  water. 

On  this  platform  the  sill  of  the  lower  gates  is  placed  ;  its  con- 
struction is  that  of  tie  beam  and  two  rafters,  having  the  angle 
or  curve  of  the  lock  gates ;  and  as  it  has  the  thrust  of  the  water 
to  withstand,  care  must  be  taken  to  give  it  sufficient  abutment. 
The  platform  of  the  upper  gates  is  constructed  in  all  respects 
similar  to  the  lower.  The  sheet  piling  at  the  lower  side  is  un- 
necessary ;  but  care  must  be  taken  that  the  breast-wall  or  step 
of  the  lock  be  made  water-tight,  and  carefully  puddled  upon 
the  upper  side.    To  prevent  also  its  receiving  any  derange- 


ment from  the  blows  of  boats,  lie.  it  is  necessary  to  lay  s 
wooden  curh  along  the  coping  of  this  breast-wall. 

In  Ireland,  timber  has  been  sparingly  used  in  the  construe* 
tion  of  locks ;  good  stone  and  mortar  are,  in  general,  easily 
procured  there.  The  platform  for  the  gates  is  made  of  beva 
stone.  The  sill  is  of  hewn  stone,  set  on  edge,  and  usually  two 
feet  deep,  supported  on  the  lower  side  by  a  horizontal  arch, 
which,  at  the  upper  gates,  forms  the  coping  of  the  breast  of  the 
Jock ;  and,  to  resist  blows  from  vessels,  the  key-stone  of  this 
arch  is  supported  by  two  struts  of  horizontal  flagging  passing 
to  the  sides  of  the  lock,  or  by  a  counter  arch  in  the  hewn  pave- 
ment of  the  platform. 

In  constructing  the  side  walls,  a  recess  is  made  on  each  side, 
to  permi  t  the  gates  to  fall  back  out  of  the  way  of  vessels ;  and  it  is 
not  uncommon  to  make  those  for  the  upper  gates  act  as  waste* 
weirs  or  overfalls,  to  discharge  the  superfluous  water  of  the 
canal  into  the  paddle  holes.  These  paddle  holes  are  conduits  ef 
stone  or  brick,  usually  of  a  circular  form,  and  about  18  inches 
diameter,  by  which  the  water  of  the  upper  level  is  conveyed 
into  the  lock  chamber.  From  the  Jock  it  is  usually  conveyed 
into  the  lower  level  through  sluices  or  paddles  formed  in  the 
gates,  below  the  level  of  the  lower  water;  bat,  in  the  upper 
gates,  this  is  seldom  practicable,  for  the  breast  of  the  loek  being 
commonly  higher  than  the  lower  level,  a  cascade  would  thereby 
be  formed  in  the  lock,  which  would  be  troublesome  or  danger- 
ous to  the  vessels. 

The  conduits  or  paddle  holes  from  each  side  are  sometimes 
united  at  the  back  of  the  breast-wall,  and  discharge  themselves 
through  that  into  the  lock.  At  other  times  they  enter  the  loek 
separately  in  each  side.  In  either  case,  the  low  level  is  pre- 
served back  to  the  place  of  entry,  and  the  water  is  then  per- 
mitted to  fall  down  on  a  flat  surface  in  the  conduit,  so  as  to 
break  its  progressive  force  as  much  as  possible.  The  paddle 
itself  is  usually  a  square  of  cross  planked  wood,  sliding  ap  and 
down  in  a  rabbeted  frame  of  timber,  fixed  in  the  stone  month 
of  the  conduit  or  paddle  hole.  The  lateral  pressure  of  the 
water  makes  it  adhere  closely  to  the  frame,  so  that  it  is  neces- 
sary not  only  to  make  it  run  with  the  grain  of  the  wood,  bat 
also  to  have  a  considerable  power  to  move  it.  This  is  done  by 
a  crank  and  pinion,  working  into  a  toothed  rack,  which  is  fixed 
on  a  bar  or  handle,  rising  from  the  paddle  up  to  the  top  of  the 
bank  or  gate.  Sometimes  screws  are  used  instead  of  rack  and 
pinion,  and  various  other  ingenious  contrivances  have  beta 
proposed,  so  as  to  make  the  paddle  turn  on  an  axis,  either  in  its 
own  plane,  or  at  right  angles  thereto,  like  scouring  gates,  fee. 
One  of  the  simplest  modes  we  have  seen  of  getting  rid  of  the 
hydrostatic  pressure  and  friction  was  proposed  by  Mr.  Jobs 
Duncombe,  viz.  to  make  the  entrance  or  mouth  of  the  paddle 
hole  a  horizontal  circular  opening,  and  stop  it  by  an  open 
cylinder  ground  to  fit  it,  and  rising  of  the  same  diameter  to  the 
surface,  where  it  could  be  lifted  by  a  lever  or  other  means,  like 
the  waste  pipe  employed  in  some  cisterns.  The  waste  water 
of  the  canal  would  of  course  escape  over  the  upper  lip  of  the 
cylinder,  and  pass  along  the  paddle  holes  as  usual.  Such  a 
cylinder  may  be  made  of  wood  or  iron. 

The  hollow  quoins  are  upright  circular  grooves  wrought  ia 
the  side  walls  at  the  extremities  of  the  sills ;  they  serve  as  a 
hinge-place  for  the  gate,  the  upright  post  of  which  that  tuns 
in  them  is  named  the  heel  of  the  gate;  tho  opposite  posts 
which  abut  against  each  other  are  called  the  head-posts.  The 
heel-posts  are  retained  in  their  places  by  a  pivot  or  gudgeon 
at  bottom,  turning  in  a  cup  set  in  the  stone,  and  sometimes  the 
reverse,  the  cup  being  set  in  the  heel-post.  The  upper  part  of 
the  post  is  embraced  by  an  iron  strap  or  collar,  which  is  carried 
back  some  way  into  the  side  wall,  and  firmly  secured.  The 
hollow  quoins  are  commonly  cut  out  of  large  soantlings  ef 
stone,  or  brick  is  moulded  for  the  purpose,  and  cast-iron  bat 
also  been  employed  on  the  Caledonian  canal.  The  exterior 
portion  of  the  lock  above  the  upper  and  below  the  lower  gates, 
are  named  the  forebay  and  tailbay  of  the  lock.  The  side  walls 
are  then  made  to  splay  away  outwards  to  the  usual  breadth  of 
the  canal,  so  as  to  facilitate  the  entrance  of  vessels,  and  still 
farther  to  guide  them;  there  are  not  unfrequently  fender- 
beams,  supported  on  piles,  continued  to  some  distance  above 
and  below  the  lock,  and  running  into  the  bank  on  either  side. 

Strapping-posts  are  also  used  to  check  the  way  of  the  boats 
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id  entering  the  lock  ;  and.  in  llic  passa:e-bon<s  on  the  canals 
ID  Ireland,  a  broad  shield  of  iioii  is  placed  on  each  side  of  the 
■1cm.  and  dropped  under  the  quarter  when  the  boat  approaches 
d  lock.  It  if  readily  hauled  op  again  when  the  boat  gets  under 
way.  It  is  the  Invention  of  Mr.  Sisson  Darling,  late  secretary 
to  the  Grand  canal. 

Lock-gates  are  framed  usually  of  timber,  though  iron  fs  alio 
cued  ro  some  of  the  small  canals  in  England,  and  has  lately 
been  introduced  in  framing  the  large  gales  for  the  Caledonian 
canal.  The  head  and  heel-posts  arc  connected  by  cross-beams 
car  rails  turned  therein;  the  upper  and  lower  bars  are  firmly 
attached  by  straps  and  bolts,  and  the  whole  planked  over, 
nsuaJIy  in  an  oblique  direction,  by  nay  of  giving  nn  additional 
stay  to  the  framing.  The  head. posts  must  he  brooght  truly  to 
I'd  angle  of  abutment.  If  of  iron,  they  have  a  ribband  of 
limber  bolted  thereon,  to  soften  the  blows  they  receive.  The 
heels  roust  bo  wrought  to  a  circular  form  to  tit  the  bollow 
qunin,  into  which  the  pressure  of  the  water  will  force  them 
home.  The  upper  bar  of  the  gate,  in  small  canals,  is  usually 
continued  a  considerable  way  beyond  Hie  bcel-post,  and  left  as 
heavy  as  possible,  or  is  loaded  so  at  to  form  a  counterpoise  to 
too  weight  of  the  gale,  and  a  lever  for  opening  It.  In  great 
lochs,  capstans  arc  employed  to  work  chains,  leading  to  the 
•uddlc  of  the  head-post  on  either  side.  Various  other  con- 
trivances have  been  adopted  for  opening  and  shutting  the 
gales  of  large  locks.  In  Holland,  a  boom  or  spar  is  commonly 
attached  to  the  head-post,  and  brought  over  a  windlass  on  the 
lock-wall,  a  little  above  the  gate  ;  a  rope  is  made  fast  to  the 
end  of  the  spar,  and  taking  two  or  three  turns  on  the  windlass, 
(he  spar  end  is  carried  to  the  other  end  of  the  spar,  which 
thus,  by  means  of  the  windlass,  is  made  either  to  open  or  shut 
the  gate.  At  Antwerp,  the  French  have  employed  a  rack-bar 
of  wrought  iron  nearly  in  the  same  way.  These  heavy  gales 
have  asually  a  roller  or  truck-wheel  placed  under  the  foot  of 
the  head-post,  and  running  nn  a  quadrantal  railway  of  iron,  to 
facilitate  their  motion.  With  (he  same  view,  also,  attempts 
have  been  made  to  give  floatation  to  heavy  gates.  In  Sweden, 
some  gates  were  mado  for  (he  dock  of  Carlscrona,  which  were 
to  sink  into  a  deep  recess,  and  rise  when  wanted  by  the  ad- 
wssion  of,  and  again  pumping  out  of,  a  quantity  of  water,  on 
the  principle  or  the  machine  called  the  camel.  At  the  dock  of 
Monnikendam  is  the  best,  and  we  believe  the  oldest,  boat-gate 
■ow  io  use.  Il  has  three  parallel  keels,  which  fit  into  grooves 
in  the  side  walls,  and,  by  admitting  water,  and  extracting  it 
again,  it  is  made  to  sit  down  in  its  place,  or  float  up  so  as  to 
be  removed  when  necessary;  but  though  such  vessels  are 
peculiarly  useful  as  stop-gates,  or  for  docks,  they  arc  not  well 
adapted  to  a  constant  or  mnch  frequented  navigation. 

Reservoir!.— The  mode  of  supplying  a  canal  plentifully  with 
•rater,  being  essential  to  lis  prosperity,  it  generally  employs 
the  attention  of  the  engineer,  previous  to  determining  the  most 
advisable  line.  When  ills  necessary  to  establish  a  navigable 
communication  between  separate  valleys  or  basins  of  country, 
and  where  a  double  lockage  is  unavoidable,  the  summit  which 
divides  them  is  generally  too  high  to  permit  a  regular  supply 
of  water  being  drawn  directly  from  the  streams  on  cither  side ; 
or  these  streams  are  not  unfrequently  appropriated  (o  the  ser- 
vice of  mills  and  manufactories,  as  in  the  cases  of  the  Laugue- 
doe  canal  in  France,  the  Grand  Junction  and  many  others  in 
England,  and  the  Forth  and  Clyde  canal  in  Scotland.  Under 
these  circumstances,  it  becomes  necessary  to  collect  the  flood 
waters  of  the  adjacent  higher  grounds  into  proper  reservoirs, 
to  be  drawn  off  as  occasion  may  reqniro.  The  choosing  a  pro- 
per situation  for  a  great  reservoir,  requires  all  the  skill  of  the 
engineer.  Much  must  alwnys  depend  qpon  local  circum- 
stances, but  some  of  the  principal  objects  to  be  had  in  view, 
awe,  1st.  That  the  reservoir  should  be  sufficiently  low  to  collect 
the  flood-waters  from  an  ample  surface  of  country,  3d.  It 
sbowJd  be  10  high  as  to  enable  all  the  water  it  contains  to  be 
drmwn  into  the  summit  of  the  canal.  3d.  Il  is  desirable  that 
the  basin  to  be  laid  under  water,  should  contract  towards  its 
lower  extremity,  so  as  In  require  a  comparatively  short  em- 
bankment or  head;  and  this  head  should  be  placed  upon  a 
•ubrtantial  foundation.  4th.  It  is  very  important  that  the  hot 
seen  and  aides  of  the  reservoir  should  be  naturally  impervious 
to  water,  otherwise  much  trouble  and  expense  will  be  required 


to  render  them  io.  by  artificial  means,  oth.  The  dimensions 
of  the  embankment  will  be  regulated  by  its  height,  and  the 
nature  of' the  materials  with  which  it  is  to  be  constructed.  It 
is,  however,  usual  to  assume  the  height  of  the  top  bank  lu  be 
from  three  to  four  yards  above  (op  water  when  the  reservoir  is 
full  ;  the  breadth  of  the  top  to  be  five  yards  ;  the  outside  to 
slope  at  the  rate  of  three  horizontal  to  one  perpendicular,  and 
the  inside  slope  at  the  rale  of  two  horizontal  for  one  per pen- 
dicnlar. — Hut  these  and  similar  erections  must  depend  almost 
entirely  upon  the  nature  of  the  country,  and  the  localities  of 
situation,  for  which  no  specific  rules  can  be  given.  Indeed,  it 
is  worthy  of  notice,  and  the  consideration  may  lead  to  renewed 
exertions,  that  in  the  various  branches  of  inland  navigation  in 
this  country,  the  most  valuable  inventions  and  improvements 
have  not  originated  so  much  in  the  depth  of  science,  as  in  the 
application  of  practical  skill,  and  ingenious  experiment  fouuded 
on  a  few  general  principles, 

Summary  of  our  Obierraliom  on  Canal  Lucki. — The  most 
natural  form  of  a  lock  is  that  which  approaches  nearest  to  the 
figure  of  the  boats  which  are  to  use  it.  The  width  roust  only 
be  a  little  more  than  that  of  the  boat,  and  it  must  be  tho  same 
throughout,  as  the  boat  has  Io  pass  along  the  whole  lock  :  and 
the  length  may  only  exceed  that  or  the  boat  by  n  space  suffi- 
cient to  admit  the  opening  and  shutting  of  the  gates.  A  loug 
rectangle  is  the  natural  figure  of  a  boat,  and  therefore  of  a 
lock :  besides,  it  will  consume  less  water  than  a  circular  dam 
in  passing  the  boat ;  and  may  he  tilled  and  emptied  in  three 
minutes,  ns  is  the  case  with  the  locks  of  the  Clyde  and  Forth 
canal  In  Scotland:  moreover,  the  expense  of  construction, 
agreenhly  to  this  form,  is  Uss  thnn  any  other  shape.  Tho 
locks  of  Languedoc  canal,  in  France,  arc  circular  or  oval,  see 
figs.  1  and  3.  Those  of  the  canal  of  Brussels  and  others  in 
Holland,  are  rcctagonal,  but  of  such  extensive  chambers  as  to 
admit  several  vessels  at  once,  which  is  attended  with  waste  of 
water,  and  great  delay  in  the  passage  of  the  boats.  Tide  locks, 
as  those  of  the  great  Sas  at  Slykcns,  near  Ostend,  may  admit 
several  vessels  of  from  .100  to  MOO  tons.  The  length  and 
breadth  of  every  rectangular  lock  should  be  proportioned  to 
the  size  of  the  vessels  or  boats  designed  to  pass  through  this 
lock,  as  in  the  Caledonian  canal,  fig.  5,  where  the  length  is 
175  feet,  and  the  breadth  49  fret.  Canals  of  the  first  order,  as 
the  Forth  and  Caledonian,  admit  vessels  of  10  and  ;j3  feet  beam, 
fig.  6 :  canals  of  the  second  class,  vessel*  of  1-1  feet  beam  ;  and 
central  canals,  or  those  of  the  third  class,  7  feet  heam.  In 
England  there  are  but  two  kinds  of  canals,  called  large  and 
■mall  section  canals,  according  as  their  breadth  and  the  size 
of  their  locks  permit  the  passage  of  largo  or  small  boats.  All 
the  canals,  of  large  and  small  size,  have  not  a  determined 
relative  size  of  locks,  but  they  rarely  exceed,  io  their  difference 
of  dimensions,  the  following  proportions  : 


Canals  j  ^^  j  section!,  length  of  the  locks  . . . 
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from  the  base  upwards,  leaning 
them  backwards,  so  as  by  retiring  the  centre  of  gravity,  to 
enable  the  wall  to  resist  better  the  lateral  pressure.  The 
natural  slope  of  the  triangle  of  earth  is  chamfered  olTat  the 
angle  of  repose,  or  35  degrees.  If  A  U  C  D,  in  the  figure,  bo  the 
erection  of  the  wall, 
and  HC  the  move- 
able part  of  the  earth 
supported  by  the  wall ; 
then  taking  G  the  cen- 
tre of  gravity  or  tho 
earth,  and  F  that  of 
the  wall,  and  draw- 
ing the  perpendiculars 
6  II,  G  I,  OK,  and 
F L ;  (ill  represents 
the  direction  of  the 
gravity  of  the  earth, 
G  I  the  direction  of  the 
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support  given  by  the  Arm  inclined  plane  C  E,  and  G  K  of  (he 
ho  rizont  at  thrust  against  the  wall  A  BCD.  The  back  or  ihe 
wall  is  supposed  to  be  smooth,  and  of  coarse  only  to  be  acted 
upon  perpendicularly ;  and  the  wall  itself  to  be  a  solid  mass, 
which  can  only  be  turned  over  the  front  angle  of  its  base,  or 
toe  of  the  wall  D-  It  resists  this  by  its  own  weight,  which  may 
be  supposed  to  be  concentrated  in  the  centre  of  gravity,  and  to 
act  in  the  vertical  line  FLW.  If W  represent  the  weight  of 
the  wall,  and  P  the  horizontal  thrust  of  the  carlh,  Ml)  and 
1>  L  will  be  the  two  arms  of  a  lever  by  which  these  forces  are 
kept  in  equilibrio. 

Now  we  know  that  M  D  or  K  C  are  two-thirds  nfBC;  that 
the  weight  of  carlh  is  proportional  to  the  area  1)  C  E,  thai  is, 
to  one-half  of  BC  x  BE;  and  that  this  Height  in  GH  is  to 
the  thrust  in  G  K  as  E  B  is  to  B  C.  The  thrust  is,  therefore, 
equal  to  J  BC';  and  multiplying  by  its  distance  M  D  from  the 
fulcrum  D,  that  is,  by  ]  BC,  we  have  its  oversetting  force 
equal  to  j  B  C*.  Consequently,  the  oversetting*  force  of  earth 
supported  by  walls  of  equal  thickness  is  as  the  cube  of  the 
height.  Now  for  the  counter  resistance  of  the  wall,  it  is  evi- 
dent that  its  weight  will  be  as  the  area  A  B  C  D,  which  in  a 
rectangular  wall  is  B C  X  C  D ;  and  in  that  case  also  we  will 
have  the  distance  L  D  from  the  fulcrum  =  1  D  C,  or  that  tho 
resistance  is  1  B C  x  CD1,  making  this  force  equal  to  the 
former,  or  i  BC,  we  find  CD-z  BC^}=  'SKio  X   BC. 

The  breadth  of  an  upright  retaining  wall,  must  therefore  be 
proportional  to  the  height,  and,  to  be  of  equal  specific  gravity 
with  the  stuff,  must  be  upwards  of  four-fifths  of  the  height. 
This,  however,  is  different  from  what  is  found  sufficient  in 
practice.  A  brick  wait,  to  support  earth,  is  made  four-sevenths 
of  its  height;  of  a  stone  wall  )j.  or  about  half  the  height,  when 
the  earth  is  supposed  to  act  not  parallel  to  the  horizon,  but  in 
lines  parallel  to  the  slope  EC.  The  wall  cannot  fall  on  the 
side  next  the  earth,  therefore,  by  making  it  lean  backwards, 
not  only  is  the  triangle  of  earth  or  acting  power  diminished, 
hut  also  the  wall  itself,  by  having  its  centre  of  gravity  removed 
further  from  the  point  of  conversion  at  the  toe,  is  the  better 
enabled  to  resist  the  thrust  It  batters  in  the  form  of  a  mere 
pavement  over  the  slope  of  earth;  all  that  is  necessary,  being 
to  secure  the  foot  from  sinking  or  sliding  forwards  into  the 

Coehorn,  adopting  the  opinions  of  some  old  German  engi- 
neers, and  designing  walls  for  the  soil  of  Holland,  gives  them 
three  feet  of  thickness  in  front,  and  leaving  nearly  as  much 
behind,  supported  by  long  and  thin  counterforts,  that  are 
connected  together  by  two  rows  of  arches  one  over  the 
other,  and  also  by  two  walls  arched  horizontally  against 
the  earth. 

Gauthey,  a  French  engineer,  who  constructed  the  canal  of 
Charalois,  shews,  by  experiments  made  with  sand  and  shot 
against  a  smooth  plane,  that  the  pressure  acts  nt  the  centre  of 
gravity,  or  one-third  of  the  height  of  the  wail,  and  is  the  same 
whatever  be  the  slope  ;  that  in  a  plumb  wall,  if  the  weight  of 
Ihe  wall  he  three  limes  the  acting  power  of  the  earth,  and  base 
two-ninths  of  the  height,  there  is  an  equilibrium  against  over- 
setting. The  acting  power  in  practice,  is  one-fourth  of  the 
weight  of  the  triangle  or  the  earth,  with  a  t lope  of  45°,  or  one- 
half  of  the  square  of  the  wall.  He  then  shews  that  retreats 
may  be  made  in  the  back  of  the  wall  su  as  to  lake  off  all  act- 
ing power,  and  that  a  wall  2  feet  thick  and  30  feet  high,  bat- 
tering if,  with  counterforts  of  3  by  4,  and  18  asunder,  joined  by 
two  arches  of  2  feet  thick,  is  abundantly  strong.  Such  a  wall 
ho  employed  with  admirable  success,  for  one  of  the  quays  of 
the  Saone ;  and  It  is  evident,  that  the  saving  of  masonry,  com- 
pared with  the  common  construction,  is  immense.  Brick  on 
bed,  with  a  sufficient  batter,  and  corbels  made  by  laying  one 
brick  endways  in  the  wall,  so  that  half  of  it  projects  behind, 
will  create  a  sufficient  friction  to  allow  20  courses  to  be  piled 
against  loose  sand  without  derangement.  In  locks,  allowing 
for  the  film  of  water  that  may  insinuate  itself  between  the 
masonry  and  the  earth,  taking  the  specific  gravity  of  stone  as 
2)  times  that  of  water,  the  proper  thickness  will  be  the  depth 
multiplied  by  0.305  or  little  more  than  {.  and  one-half  the  depth 
will  be  sufficiently  ample  in  any  case.  The  upper  part  of  the 
wijl  is  usually  perpendicular,  the  lower  suited  to  the  shape  of 
the  vessels,  or  rounded  oft*. 


The  walls  of  the  quays  of  one  of  th«  basins  of  the  Faxeley 
canal,  are  covered  with  plates  of  cast-iron,  joined  bj  tenon  ■ 
and  mortises  fixed  to  the  masonry  with  screw  bolts;  audio 
Ibis  canal  we  descend  246  feet  by  36  lock*  in  a  space  of  carat 
miles.  Mr.  Telford,  in  the  fine  construction  of  the  aqueduct  of 
Pont-y-Cyssyltan,*  126  feet  above  the  level  or  the  river,  and 
1010  feet  in  length,  erected  nineteen  metal  arches  on  cighUeu 
piles  of  brick,  to  two  abutments  of  stone;  above  those  aides 
of  the  aqueduct  of  Chirk,  he  built  side  walls  with  brisk  in  tat 
usual  manner,  but  with  stone  coating.  Between  these  walls 
he  laid  down  large  plates  of  cast-iron,  for  the  bottom  of  tin 
canal,  carefully  clamped,  then  fastened  with  iron  pins,  sen  wed 
and  caulked  in  the  joints-  these  plates  serve  at  the  mom  one 
._  continued  holdfasts,  in  order  to  prevent  the  lido  walla  fma 
being  thrown  downward*  by  the  pressure  of  too  fluid.  To  -pit 
the  structure  a  greater  resistance  against  too  pressure  of  las 
water,  the  sides  of  the  canal  are  composed  of  strong  prates  af 
wrought-iron,  not  cut  straight,  but  so  formed  as  If  they  were  ■ 
continuation  of  the  lines  presented  by  the  solid  parts  of  tat 
ribs  of  the  bridge ;  and  the  plates  which  join  the  pas  la  of  oos 
arch  with  those  of  another,  are  wider  at  the  bottom  tbato  at  (at 
top,  which  produces  the  same  effect  as  that  of  buttresses  sop- 
porting  a  wall-  The  lower  portion  of  the  lock  may  be  suited, 
we  said,  to  the  shape  of  the  vessels  which  navigate  it,  sod 
therefore  it  will  allow  the  wall  to  be  made  with  a  considerable 
batter,  or  slope,  to  the  front,  by  which  means  the  point  of  con- 
version being  further  removed  from  the  centre  of  graiity  of  Us 
wall,  the  stability  will  bo  considerably  increased  without  as 
increase  of  materials  ;  the  point  of  conversion,  to  be  sufficiently 
secured  to  prevent  sliding,  ought  to  be  inserted  some  way  into 
the  ground  of  the  foundation. 

There  is  yet  another  principle  by  which  the   profile  of  (be 
lock-wall  must  be  regulated  ;  the  transpiration  of  the  water* 
from  the  upper  pond  to  the  lower,  beneath,  or  by  the  side  of 
the   lock,   must   be   prevented.     This  is  effected   by   rows  uf 
sheet  or  plank  piles,  (as  in    fig-  1,) 
Fig.  1.  carried  across  the  site  of  the  lock,  sad 

driven  a  considerable  way  under  ill 
foundation.  The  points  are  chain  per  td 
off,  so  that  in  driving  each  may  be 
forced  close  against  the  preceding  one: 
■till  further  to  secure  the  seam  joist 
against  the  transpiration  of  water.il 
is  not  uncommon  to  groote  the  pilei 
(as  in  fig.  2.)  on  one  edge,  and  make  ■ 
ridge  on  the  other ;  or  to  groove  csck 
side,  and  slip  a  feather  of  a  different 
wood  into  these  grooves.  The  plank 
piles  are  again  fastened  to  stout  hori- 
zontal beams  of  timber,  extending  in 
Fig,  2.  the  line  of  the  proposed  sheet 

plank  piling,  and  fastened  to 
stoul  upright  piles  of  balk, 
placed  at  certain  dis lances 
in  the  same  line,  and  called 

f"      ]  gauge    piles.     Tho    film  of 

\  \  \  \    /  water  that  is  fdtred  under 

■^ f  f /     j  the  floor  of  the  lock  being 

connected    with    the    upper 

. —X        pond,    acts    upwards    by  a 

e! =" £ e =: — j-i        pressure    equivalent   to  the 

' head  of  water,  or  difference 

between  the  waters  above  and  within  the  lock,  and  unless  the 
weight  of  the  side  walls  he  sufficient  to  counteract  this,  the 
bottom  of  the  Boor  will  give  way,  and  be  blown  up.  The  float- 
ation of  a  timber  floor,  and  the  weight  of  an  inverted  arch, 
will,  in  some  measure,  counteract  this,  when  the  section  of  Ihe 
masonry  in  the  walls  and  bottom  is  two-third*  the  area  of  the 
open  space  of  the  lock.    We  may  assume  the  specific  gravity 
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**»*  (iee  fig.  3,)  2,  timet 
>  water:  it  will  therefore 

*  for  an  opening  of  1  \  timet 
ten  the  whole  is  immersed : 
i  ft  no  invert,  the  average 
of  the  walls  is  one-third 
of  the  lock;  when  there 
t,  they  may  be  much  less, 
eks  connected  with  rivers, 
ins;  roads  and  feeders  of 

connected  with  lakes  or 
the  resources  of  hydraulic 
%  are  pot  in  requisition. 

ructing  the  side  walls  of  locks,  a  recess  is  made,  to 
rates  to  fall  back  oat  of  the  way  of  vessels,  as  is 
the  canal  of  Languedoe,  and  the  Caledonian  canal, 
ft,  Plate  of  Locks  ;  and  it  is  not  uncommon  to  make 
be  upper  rates  act  as  waste  weirs,  fig.  7,  Plate  of 
overfalls,  to  discharge  the  superfluous  water  of  the 
the  paddle-holes,  or  conduits  of  stone  or  brick  18 
neter,  by  wbieh  the  water  of  the  upper  level  is  con- 
the  lock  chamber.  From  the  lock  it  is  usually  con- 
the  lower  level  through  sluices  formed  in  the  gates, 
w  the  level  of  the  low  water*  The  paddle  is  moved 
and  pinion  working  into  a  toothed  rack,  see  fig.  2. 
or  portion  of  the  lock,  above  the  upper  and  below 
gates,  is  named  the  forebay  and  tailbay  of  the  lock, 
tdonian  canal.  The  lock  rates  are  usually  framed 
figs.  2  and  4,  though,  I  believe,  iron  is  greatly  used  in 
anals  in  England.  I  know  it  was  used  in  framing  the 
of  the  Caledonian  canal,  (see  the  Plate  Locks,  Gates, 
and  8,)  and  in  the  New  Graving  Dock  at  Dundee, 
i  purpose  of  securing  water  in  the  locks,  solid 
i  parallel  chambers,  raising  and  depressing  boats  in 
r  frames,  by  chains  passing  over  large  wheels,  and 
sf  working  air  vessels,  have  been  projected  and  tried 
>ut  seldom  in  practice.  Inclined  planes  connecting 
anal  levels  have  existed  in  China  from  time  imme- 
d  they  have  been  long  usefully  employed  in  Bog- 
species  of  rail  road. 

weirs  are  either  constructed  across  risers,  to  force 
from  them  into  the  conducting  feeders,  or  imme- 
o  the  canal  itself,  or  they  permit  the  surplus  water 
the  canal.  It  is  also  requisite  to  have  wastes  adja- 
Jcs,  to  convey  water  from  upper  to  lower  levels,  with- 
ig  through  the  locks.  To  canals  belong  also  aque- 
Iges,  oblique  arches,  or  skewed  bridges,  stop-gates, 
s.    See  Locks  and  Docks. 

implies  in  general  any  fleet  or  assemblage  of  ships 
rich  belong  to  a  kingdom  or  state, 
arts  and  professions  which  attract  notice,  none  is 
sinning  and  marvellous  than  navigation  in  its  present 
paring  the  small  craft  of  antiquity  to  a  majestic  first- 
lining  1000  men,  with  their  provisions,  drink,  furni. 
ire!,  and  other  necessaries  for  many  months,  besides 
i  of  heavy  ordnance,  and  bearing  all  this  v ast  ap pa- 
ly to  the  most  distant  shores.  How  great  is  the  dis- 
100  lbs.  of  provisions  are  required  daily  in  such  a  ship, 
ler  fitted  out  for  three  months,  we  shall  find  her  laden 
100  lbs.  of  provisions.  A  cannon,  if  called  a  forty-two 
weighs  about  0,1001b,  if  made  of  brass ;  and  about 
if  made  of  iron  ;  there  are  twenty- eight  or  thirty  of 
ward  a  ship  of  100  guns ;  their  weight,  exclusive  of 
ages,  amounts  to  183,000 lbs.  On  the  second  deck, 
mty-fonr  pounders;  each  weighing  about  5,100Ibs. 
ore  altogether,  153 ,000 lbs. ;  and  the  weight  of  twenty- 
ve  pounders  on  the  lower  deck,  amounts  to  about 
;  fourteen  six-pounders  on  the  upper  deck,  to  26,000  lb. 

*  round  tops,  there  are  three-pounders  and  swivels 
r  sfse.  The  complete  charge  of  a  forty-two-pounder 
out  64lb.,  and  upwards  of  100  charges  are  required 
on.  All  this  amounts  nearly  to  the  same  weight  as 
themselves.  Every  ship  mast  be  provided  against 
I,  with  two  sets  of  sails,  cables,  cordage,  and  tack- 
stores,  likewise,  consisting  of  planks,  pitch,  and 

•mall  arms,  bayonets,  swords,  and  pistols,  make  no 


load,  to  which  we  must  finally  add  the  weight 
of  the  crew ;  so  that  one  of  those  large  ships  carries  at  least 
2000  tons  burden,  and  at  the  same  time  is  steered  and  govern- 
ed with  as  much  ease  as  the  smallest  skiff  on  the  Thames* 

The  British  naval  force,  during  the  late  war,  (on  the  1st  of 
January  1813,)  was  as  follows :— at  sea  79  ships  of  the  line; 
nine  from  60  to  44'  guns ;  122  frigates ;  77  sloops  and  yachts 
for  bombs,  fco. ;  161  brigs ;  54  cutters  ;  62  schooners,  etc.  In 
port  and  fitting,  30  of  the  line  ;  11  from  60  to  44  guns ;  29  fri- 
gates, hospital  ships,  prison  ships,  feo.28  of  the  line ;  two  from 
60  to  44 ;  two  frigates ;  one  yacht.  Ordinary  and  repairing 
for  service,  77  of  the  line ;  10  from  60  to  44  guns  ;  70  frigates  ; 
37  sloops:  3  bombs,  11  brigs;  1  cutter;  2  schooners.  Build- 
ing, 20  of  the  line ;  four  from  60  to  44  guns ;  15  frigates ;  6 
sloops,  &c.  3  brigs- 

A  fleet  of  ships  of  war  is  generally  divided  into  three  divi- 
sions ;  and  commanded  by  admirals,  vice-admirals,  or  rear- 
admirals,  of  the  white,  blue,  and  red  flags. 

A  squadron  of  ships  is  a  division  or  part  of  a  fleet  com- 
manded by  a  commodore,  or  by  a  rear  or  rice-admiral.  The 
number  that  forms  a  squadron  is  not  fixed,  for  a  small  number 
in  a  body  and  under  one  commander  may  make  a  sqeadron. 
If  the  ships  are  numerous  they  are  sometimes  divided  into 
three  squadrons,  and  each  squadron  may  be  again  divided  into 
three  divisions. 

A  frigate  is  a  light-built  fast  sailing  ship,  having  commonly 
two  decks,  whence  that  called  a  light  frigate  is  a  frigate  with 
only  one  deck.  These  vessels  mount  from  20  to  44  guns,  and 
make  excellent  cruisers. 

Hulks  arc  old  ships  out  down  to  the  gun-deck,  and  fitted 
with  a  large  wheel  for  careening.  Their  gun-decks  are  from 
113  to  160  feet  long,  and  from  thirty  to  forty  feet  broad ;  they 
will  carry  from  400  to  600  tons.  Ilulks  are  also  employed  at 
Woolwich,  Portsmouth,  Sheerness,  &c.  to  receive  convicts 
under  sentenco  of  transportation ;  the  vessels  are  moored  at 
such  a  distance  from  shore,  as  precludes  the  possibility  of 
the  men's  escape ;  and  the  convicts  are  taken  daily  oa  shore  to 
work,  under  a  strong  guard,  at  pile-driving,  harbour  cleansing, 
and  other  employments  in  the  several  public  departments. 

A  hoy  is  a  small  vessel  or  bark,  whose  yards  are  not  across 
nor  the  sails  square,  like  those  of  ships,  but  the  sails  like  a 
mizzen,  so  that  she  can  sail  nearer  the  wind  than  a  Tessel  with 
cross  sails  can  do. 

Sloops  are  appendages  to  men  of  war,  about  60  tons  bur- 
den, and  carrying  30  men.  They  are  light  vessels,  with  only 
a  small  main-mast,  fore-mast,  and  lug-sails  to  haul  up  and 
let  down,  on  occasion,  and  are  commonly  fast  sailers. 

Smacks  are  small  vessels  with  one  mast;  they  sometimes 
are  employed  as  tenders  on  a  man  of  war :  they  are  also  used 
for  fishing  upon  the  coasts. 

Store  ships  are  generally  ships  of  from  300  to  000  tons  ;  they 
carry  ordnance  and  military  stores  to  the  out-ports,  or  to  an 
army  when  abroad. 

A  yacht,  a  vessel  for  the  conveyance  of  passengers.  Is  also 
sometimes  adorned  for  regal  use.  It  is  furnished  with  masts 
and  sails,  has  one  deck,  carrying  from  four  to  twelve  guns  *ith 
from  twenty  to  forty  men;  burden  from  thirty  to  I  (JO  tons. 
They  are  used  for  running,  and  making  pleasure  excursions. 

A  galley  is  a  low-built  Mediterranean  vessel,  having  oars 
and  sails.  Galleys  have  usually  twenty-five  or  thirty  benches 
of  oars  on  each  side,  and  four  or  five  galley  slates  on  each 
bench.    The  galley  usually  carries  a  large  gun,  two  bastard 

?>ieces,  and  two  small  pieces.  It  is  from  twenty  to  twenty-two 
athoms  long,  three  broad,  and  one  deep,  and  has  two  masts, 
via.  a  main-mast,  and  a  fore-mast,  which  may  be  struck  or 
lowered  at  pleasure. 

Navel  Distinctions  in  Re**.— The  Lord  High  Admiral  of  Eng- 
land is  an  officer  of  great  trust ;  the  king  is  nominally  Lord 
High  Admiral,  while  the  duties  or  the  office  are  executed 
by  commission,  called  the  Board  of  Admiralty,  consisting  of 
five  commissioners  denominated  Lords  of  the  Admiralty,  one 
of  whom,  as  resident,  is  called  First  Lord. 

The  Board  of  Admiralty  takes  cognisance  of  every  thing 
transacted  at  sea,  the  management  of  all  maritime  affairs,  the 
direction  of  the  navy,  and  both  civil  and  criminal  offences 
committed  on  the  high  seas.    Under  this  court  is  also  a  court 
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merchant,  or  court  of  equity,  where  all  differences  between 
merchants  are  decided  according;  to  the  rules  of  the  ciril  law. 
This  court  is  held  three  or  four  times  a  year  at  the  Old  Bailey, 
and  one  of  the  judges  generally  acts  as  the  Lord  Admiral's 
deputy. 

An  Admiral  is  a  great  officer,  who  has  the  government  of  a 
navy,  and  the  hearing  of  all  maritime  causes.  In  our  navy, 
besides  the  admiral  in  chief,  there  are  the  Vice-admiral,  who 
commands  the  second  squadron ;  and  the  Rear-admiral,  who 
commands  the  third  division*  The  admiral  carries  his  flag  at 
the  main ;  the  vice-admiral,  at  the  fore-top  mast  head ;  and 
the  rear-admiral  at  the  mizzen.  The  admiral  ranks  with  gene- 
rals in  the  army. 

A  Captain  commands  a  ship  of  the  line  of  battle,  or  a  frig- 
ate carrying  twenty  or  more  guns.  He  is  not  only  answerable 
for  any  bad  conduct  of  the  military  government  and  equip- 
ment of  the  ship  which  he  commands,  but  also  for  any  neglect 
of  duty. 

A  Lieutenant,  an  officer  next  in  rank  and  power  to  a  captain, 
in  whose  absence  he  commands,  musters  the  men  at  quar- 
ters;  visits  the  ship  during  the  night  watches ;  exercises  the 
meu  in  the  use  of  small  arms.  First-rates  have  six  lieutenants ; 
a  sixth-rate  has  only  one. 

Midshipmen,  generally  youths  appointed  by  the  captain  of 
the  ship,  second  the  orders  of  the  superior  officers,  and  assist  in 
all  duties  on  board  or  ashore.  In  a  first-rate  there  are  twenty- 
four  of  these,  in  inferior  rates  from  eight  to  four. 

A  Pilot  conducts  the  ship  into  harbour  through  intricate 
channels*  This  is  properly  a  coasting  pilot;  one  for  the  high 
seas  can  use  the  quadrant,  take  observations,  and  steer  a  ship 
from  port  to  port 

The  Purser  receives  the  victuals,  takes  care  they  be  good, 
and  regularly  served  out  to  the  ship's  company*  According  to 
the  purser's  books  the  men  receive  their  pay.  The  Steward 
acts  under  the  purser. 

The  Victualler  furnishes  the  ship  with  provision  and  stores. 
The  Clerk  sees  that  nothing  be  wasted,  and  keeps  a  journal  of 
the  loading  of  a  merchant  ship,  &c.  the  bargains,  purchases,  and 
sales  the  ship  makes  from  its  departure ;  the  consumption  of 
provisions ;  and  every  thing  relating  to  the  expense  of  the  voy- 
age. In  small  vessels  the  master  or  mate  is  also  clerk.  A 
mate  is  the  second  in  subordination,  as  a  master's  mate* 

The  Surgeon  and  Chaplain  resemble  the  same  officers  in  the 
army. 

Marines  have  nothing  to  do  in  working  the  ship,  but  defend 
it  in  war,  and  attack  the  enemy  when  fighting.  There  is  ge- 
nerally a  company  aboard  each  ship,  about  forty  in  number, 
under  a  captain  and  two  lieutenants.  The  present  establish- 
ment of  marines  amount  to  more  than  30,000.  Their  princi- 
pal stations  are  at  Chatham,  Woolwich,  and  Portsmouth.  In  a 
sea-fight  their  small  arms  are  of  very  great  advantage  in  scour- 
ing the  decks  of  the  enemy,  and  when  they  have  been  long 
enough  at  sea,  they  must  be  infinitely  preferable  to  seamen,  if 
the  enemy  attempts  to  board,  by  raising  a  battalion  with  their 
fixed  bayonets. 

Officers  of  the  navy  are,  the  treasurer,  who  receives  monies 
out  of  the  exchequer  to  pay  charges  of  the  navy.  The  control- 
ler, who  attends  and  controls  all  payments  of  wages,  knows  all 
the  rates  of  stores,  examines  and  audits  all  accounts.  The 
surveyor  knows  the  state  of  all  stores,  sees  all  wants  supplied, 
estimates  repairs,  &c.  and  at  the  end  of  each  voyage,  audits 
and  states  all  accounts.  The  clerk  of  the  acts  records  all 
orders,  contracts,  bills,  warrants,  &c. 

Navy  bills,  or  victualling  bills,  are  orders  for  the  payment  of 
money,  issued  by  the  commissioners  of  the  navy  on  the  treasu- 
ry of  the  navy,  in  payment  for  stores,  &c.  furnished  by  contract 
for  the  use  of  his  majesty's  dock  yards,  and  the  navy.  These 
bills,  since  1796,  are  negotiated  like  bills  of  exchange,  payable 
at  ninety  days  after  date,  and  bearing  interest  at3}d.  percent, 
per  diem.  The  privileges  conferred  on  sailors  are  much  the 
same  as  on  soldiers,  with  regard  to  relief,  when  maimed, 
wounded,  or  superannuated.  Greenwich  Hospital  receives 
such  seamen  as  are  disabled  from  further  service,  and  provides 
for  the  widows  and  children  of  such  as  are  slain. 

The  royal  Navy  of  Great  Britain  is  conducted  under  the  di- 
rection of  Lords  of  the  Admiralty,  by  the  following  principal 


officers,  who  are  commissioners,  and  compose  the  board  for 
managing  the  business  thereof.  1.  Comptroller  of  the  navy,  who 
attends  and  controls  the  payment  of  all  wages,  as  to  know  the 
rates  of  stores,  &c.  2.  Supervisor  of  the  navy,  who  is  to  know 
the  state  of  all  stores,  to  supply  what  is  wanting,  to  estimate 
repairs,  charge  boatswains,  &c.  with  the  stores  they  receive, 
&c.  There  have  been  generally  two  joint  surveyors.  3.  Clerk 
of  the  acts,  whose  business  is  to  record  all  orders,  contracts, 
bills,  warrants,  &o.  4.  Comptroller  of  the  treasurer's  accounts. 
5.  Comptroller  of  the  victualling  accounts.  6.  Comptroller 
of  the  store-keeper's  accounts.  7.  One  extra- commissioner. 
The  annual  appointment  of  each  commissioner  is  5001.  In  time 
of  war,  or  great  naval  exertion,  there  are  other  extra-commis- 
sioners, and  commissioners  are  then  appointed  to  reside  at 
some  of  the  principal  yards  abroad.  The  treasurer  of  the  navy 
has  an  appointment  of  2000  per  annum.  His  business  is  to 
receive  money  out  of  the  exchequer,  and  to  pay  all  the  charges 
of  the  navy  by  warrant  from  the  principal  officers.  Each  of 
these  commissioners  and  officers  has  a  number  of  subordinate 
clerks  with  various  salaries. 

Navy,  is  also  used  to  denote  the  collective  body  of  officers 
employed  in  his  majesty's  sea  service. 

Navy  Board,  the  commissioners  of  the  navy  collectively  con- 
sidered. 

Navy  Office,  the  office  where  the  accounts  of  the  navy  are 
kept. 

NAZARENES,  a  term  originally  applied  to  Christians  to 
general,  but  afterwards  to  the  sect  who  blended  the  institutions 
of  the  Mosaic  law  with  those  of  the  gospel. 

NAZARITES,  among  the  Jews,  persons  dedicated  to  the 
observation  of  Nazariteship,  either  for  only  a  short  time,  or  all 
their  lives.  All  that  we  find  peculiar  in  the  latter,  is,  that  they 
were  to  abstain  from  wine  and  all  intoxicating  liquors,  and 
never  to  shave  or  cut  off  the  hair  of  their  heads*  The  first  sort 
of  Nazarites  were  moreover  to  avoid  all  defilement ;  and  if  they 
chanced  to  contract  any  pollution  before  the  term  was  expired, 
they  were  obliged  to  begin  afresh. 

NE  ADMITTAS,  in  Law,  a  writ  directed  to  (he  bishop,  at 
the  suit  of  one  that  is  patron  of  a  church,  where  on  a  fnort 
impedit,  &c.  depending,  he  is  doubtful  that  the  bishop  will  col- 
late his  clerk,  or  admit  the  other's  clerk,  during  the  suit  between 
them. 

NEAP  Tides,  are  those  which  happen  when  the  moon  is 
nearly  at  the  second  and  fourth  quarters :  the  neap-tides  are 
low  tides,  in  respect  to  their  opposites,  the  spring  tides. 

NEAPED,  the  situation  of  a  ship  which  is  left  aground  on 
the  height  of  a  spring  tide,  so  that  she  cannot  be  floated  off  till 
the  return  of  the  next  spring. 

NEBULA,  a  luminous  part  of  the  heavens,  called  the  Milky 
Way,  which  consists  of  myriads  of  fixed  stars  too  small  to  be 
seen  by  the  naked  eye,  and  visible  only  by  the  best  glasses. 
Some  of  these  nebulas  consist  of  clusters  of  telescopic  stars; 
others  appear  as  luminous  spots  of  different  forma.  Each 
nebula  is  thought  to  be  composed  of  a  number  of  tons,  and 
each  sun  is  probably  destined  to  give  light  to  a  system  of 
worlds.  There  are  also  nebulous  stars,  that  is,  stars  surrounded 
with  a  faint  luminous  atmosphere. 

NECESSITY,  whatever  is  done  by  a  necessary  cause,  or  a 
power  that  is  irresistible,  in  which  sense  it  stands  opposed  to 
freedom.  The  law  charges  no  man  with  default  where  the  act 
is  compulsory,  and  not  voluntary,  and  where  there  are  not  a 
consent  and  election ;  and  therefore  if  either  there  is  an  im- 
possibility for  a  man  to  do  otherwise,  or  so  great  a  perturbation 
of  the  judgment  and  reason  as  in  presumption  of  lawman's 
nature  cannot  overcome,  such  necessity  carries  a  privilege  in 
itself. 

Necessity,  Philosophical,  maintains  that  the  volitions  and 
actions  of  intellectual  agents  are  produced  by  causes  equally 
deciding  and  resistless  as  those  which  are  admitted  to  actuate 
the  material  system  of  the  universe-  Wherever  the  sun  shines, 
or  the  rain  descends,  it  is  impossible  to  conceive,  that  in  situ- 
ations precisely  similar  to  those  which  immediately  precede 
these  events,  the  ray  should  be  withheld,  or  the  cloud  should 
remain  suspended  in  the  atmosphere.  The  diffused  splendour, 
and  the  falling  moisture,  are  universally  allowed  to  be  in  such 
situations  invariably  and  inevitably  the  results.    The  doctrine 


K  BP 


DICTIONARY   OP   MECHANICAL  SCIENCE. 


NET 


719 


of  necessity  extendi  to  the  mind  wbat  is  thai  obvious  and  un- 
contradicted with  respect  to  matter,  and  insists  on  the  abso- 
lute and  uncontrollable  influence  of  motives  upon  the  human 
will  and  conduct  It  asserts,  that  the  determinations  and 
aetioos  of  every  individual  flow,  with  unfailing  precision  and 
resistless  operation,  from  the  circumstances,  motives,  or  states 
of  mind  by  which  they  are  preceded ;  and  that,  in  the  whole 
aeries  of  his  existence,  no  specific  feeling,  thought,  or  act, 
could  have  been  different  from  what  it  really  was,  these  pre- 
vious circumstances  continuing  the  same.  In  the  consideration 
of  this  subject,  It  is  important  not  to  confound  necessity  with 
oompulsion,  as  the  Utter  implies  that  the  choice  of  the  mind  is 
effected  with  reluctance,  and  in  consequence  of  the  exercise  of 
force  upon  inclination;  whereas,  whether  the  conclusion  be 
formed  with  the  full  concurrence  of  the  affections,  or  after  a 
conflicting  estimate,  which  leaves  reason  completely  triumphant 
over  inclination ;  the  mind  is  equally  impelled  by  some  con- 
trolling energy,  and  equally  necessitated  to  the  determination  it 
adopts.  It  is  of  consequence  also  to  the  illustration  of  the  sub- 
ject, fully  to  comprehend  the  meaning  of  the  term  motive, 
which,  it  is  to  be  remembered,  comprehends  both  the  bias  of 
the  mind  and  the  end  in  view,  and  includes  every  thing  that 
moves  or  influences  the  mind,  and  excites  it  to  a  choice  or 
determination. 

NECROMANCY,  a  pretended  divination  by  raising  the 
dead  and  extorting  answers  from  them. 

Bolt  Rope  Needle,  a  large  needle  with  a  triangular  point, 
ased  to  sew  the  bolt- rope  upon  the  sails. 

SmU  Needles,  are  needles  used  for  sewing  the  seams  of 
fails. 

NE  EXEAT  REGNO,  is  a  writ  to  restrain  a  person  from 
going  out  of  the  kingdom. 

NEGATIVE  Quantities,  are  those  quantities  which  are 
preceded  or  effected  with  the  negative  sign. 

Negative  Sign,  in  Algebra,  is  that  character,  or  symbol, 
which  denotes  subtraction,  being  a  short  line  preceding  the 

aoantity  to  be  subtracted,  and  is  read  minus ;  thus  a— &  denotes 
iat  the  quantity  b  is  to  be  taken  from  the  quantity  a,  and  is 
read  m  mmu$  bf  like  signs  produce  plus,  and  unlike  signs  minus  y 
hence  —a  x  — 6= +«  6.  The  introduction  of  this  character  has 
given  rise  to  various  controversies,  with  regard  to  the  legality 
or  illegality  of  certain  conclusions  depending  upon  it ;  some 
maintaining,  that  as  a  negative  quantity  is  in  itself  totally  ima- 
ginary, it  ought  not  to  be  introduced  into  a  science,  the  excel- 
lency of  which  depends  upon  the  rigour  and  certainty  of  its 
conclusions ;  while  others  running  into  the  opposite  extreme, 
have  endeavoured  to  illustrate  what  will  not  admit  of  illustra- 
tion ;  and  thus,  like  other  scalots,  have  been  the  greatest  ene- 
mies of  the  cause  they  were  so  anxious  to  defend. 

It  is  rain  to  attempt  to  define  what  can  have  no  possible 
existence ;  a  quantity  less  than  nothing  is  totally  incompre- 
hensible ;  and  to  illustrate  it,  by  reference  to  a  debtor  and 
creditor  account,  to  say  the  least  of  it,  says  Barrow,  is  highly 
derogatory  to  this  most  extensive  and  comprehensive  science. 

NEGRO,  a  name  given  to  a  variety  of  the  human  species,  who 
are  entirely  black,  and  are  found  in  the  torrid  cone,  especially 
in  that  part  of  Africa  which  lies  between  the  tropics. 

NEPA,  Water-scorpiont  a  genus  of  insects  of  the  order 
hemiptera,  of  which  there  are  fourteen  species,  inhabiting  stag- 
nant waters,  and  preying  on  tho  smaller  water  insects,  &c 

NEPENTHES,  a  genus  of  the  diuecia  sy  ngenesia  class  and 
order,  an  herbaceous  plant  of  Ceylon.  The  leaves  are  alternate, 
partly  embracing  the  stem  at  their  base,  and  terminated  by 
tendrils,  each  of  which  supports  a  deep,  membranous  urn,  of 
an  oblong  shape,  and  closed  by  a  little  valve  like  the  lid  of  a 
box.  In  the  morning  the  lid  is  closed,  but  it  opens  during  the 
heat  of  the  day,  and  a  portion  of  the  water  evaporates ;  this  is 
replenished  in  the  night,  and  each  morning  the  vessel  is  full, 
and  the  lid  shut. 

NEPETA  Calahintiia.  Field  Calaminth.  The  leaves. 
This  is  a  low  plant  growing  wild,  about  hedges  and  highways, 
and  in  dry  sandy  soils.  The  leaves  have  a  quick  warm  taste, 
and  smell  strongly  of  pennyroyal:  as  medicines,  they  differ 
little  otherwise  from  spearmint,  than  in  being  somewhat  hotter 
mad  of  a  less  pleasant  odour  ;  which  last  circumstance  has  pro- 
eared  calamint  the  preference  in  hysteric  cases. 


Nbpeta  Cat  aria.  Nep  or  Catmint.  The  Lettes.— This  is 
a  moderately  aromatic  plant,  of  a  strong  smell,  not  ill  resem- 
bling a  mixture  of  mint  and  pennyroyal ;  it  is  also  recommend- 
ed in  hysteric  cases- 

NEPHRITE,  in  Mineralogy,  a  species  of  the  talc  genus ;  it 
is  also  called  jade  or  jade-stone,  and  was  formerly  celebrated 
for  its  medicinal  virtues*  It  is  of  a  dark  leek-green  colour,  verg- 
ing to  blue,  and  is  found  in  Egypt,  China,  America,  the  islands 
in  tho  Pacific  ocean,  and  in  the  Siberian  mountains,  some- 
times adhering  to  rocks,  and  sometimes  in  detached  round 
pieces.  It  is  highly  prized  by  the  Hindoos  and  Chinese,  by 
whom  it  is  made  into  talismans  and  idols,  and  by  the  Turks, 
who  form  it  into  sword  and  dagger  handles. 

NEPHRITIC,  something  that  relates  to  the  kidneys. 

Nephritic  Wood,  a  wood  of  very  dense  and  compact  tex- 
ture, and  of  a  fine  grain,  brought  from  New  Spain,  in  small 
blocks,  in  its  natural  state,  and  covered  with  its  bark.  It  is  to 
be  chosen  of  a  pale  colour,  sound  and  firm,  and  such  as  has 
not  lost  its  acrid  taste.  This  wood  is  a  very  good  diuretic,  and 
it  is  said  to  be  of  great  use  with  the  Indians  in  all  diseases  of 
the  kidneys  and  bladder.  It  is  also  commended  in  fevers  and 
obstructions  of  the  viscera.  Among  the  Indians  it  is  used  only 
with  an  infusion  in  cold  water. 

NEPTUNIAN  THEORY,  in  Geology,  endeavours  to  ac- 
count for  the  various  geological  phenomena,  on  the  suppo- 
sition that  the  matter  of  which  the  exterior  part  of  the  earth  is 
composed  was  once  in  a  state  of  watery  solution.  Its  chief 
supporter  is  Werner.  It  is  opposed  to  the  Plutonic  or  Vul- 
canic theory,  which  supposes  the  phenomena  to  have  resulted 
from  the  matter  of  the  earth  having  been  in  a  state  of  fusion  by 
fire;  of  this  theory  Dr.  Hutton  is  the  principal  champion. 
That  the  surface  of  our  globe  was  once  in  a  fluid  state,  is  esta- 
blished by  very  ample  evidence.  In  the  greater  number  of  the 
strata  of  the  earth,  in  the  most  elevated,  as  well  as  at  the 
greatest  depths,  substances  are  found  in  a  crystallized  state; 
and  even  many  of  these  strata  have  marks  of  crystallization  in 
their  entire  structure.  Crystallization  is  the  arrangement  of 
particles  in  a  regular  determinate  form ;  and  it  necessarily  im- 
plies a  previous  state  of  fluidity,  which  would  allow  these  par- 
ticles to  arrange  themselves  in  positions  necessary  to  produce 
these  forms.  Many  of  the  more  solid  strata  contain  in  their 
substance  remains  or  impressions  of  animals  and  vegetables  : 
and  it  is  obvious  that,  to  admit  of  the  introduction  of  such  sub- 
stances, they  must  at  one  time  have  been,  if  not  in  a  perfectly 
fluid,  at  least  in  a  soft  or  yielding  state.  In  addition  to  this, 
the  general  disposition  of  the  materials  of  the  globe,  so  far  as 
has  been  explored,  must  have  arisen  from  fluidity,  as  this  only 
could  have  arranged  them  in  beds  or  strata,  parallel  to  each 
other,  and  preserving  that  parallelism  to  a  great  extent.  These 
appearances  are  not  partial,  but  extend  to  the  whole  surface 
of  the  earth,  and  prove  beyond  a  doubt  its  former  fluidity. 
There  are  only  two  ways  by  which  that  fluidity  can  be  sup- 
posed to  have  taken  place :  cither  the  solid  matter  must  have 
been  fused  by  the  action  of  heat,  or  it  must  have  been  dis- 
solved in  some  fluid.  These  are  the  primary  principles  upon 
which  the  geological  theories  have  been  formed,  under  dif- 
ferent modifications. 

NEREIS,  in  Natural  History,  a  genus  of  the  vermes  mol- 
lusca  class  and  order.  There  are  about  thirty  species,  in 
separate  divisions,  found  in  most  seas,  and  are  highly  phos- 
phorous, giving  a  lucid  splendour  to  the  waves  in  the  evening. 

NERVES,  cylindrical  whitish  parts,  usually  fibrose  in  their 
structure ;  or  composed  of  clusters  of  filaments,  arising  from 
the  brain,  or  rather  from  its  medulla  oblongata  within  the 
skull,  and  from  the  spinal  marrow,  and  running  from  thence  to 
every  part  of  the  body. 

NET,  a  device  for  catching  fish  and  fowl.  The  making  of 
nets  is  very  easy.  All  the  necessary  tools  are  wooden  needles 
of  different  sizes,  some  round,  and  others  flat :  a  pair  of  round- 
pointed  and  flat  scissars,  and  a  wheel  to  wind  off  the  thread. 
The  strength  of  the  packthread,  and  the  size  of  the  meshes, 
must  be  according  to  the  fishes  or  birds  to  be  taken.  The 
natural  colour  of  the  thread  in  many  cases  to  be  altered.  The 
most  usual  colour  is  the  russet,  obtained  by  plunging  the  net 
into  a  tanner's  pit,  and  letting  it  lie  there  till  it  bo  sufficiently 
tinged.    A  green  colour  is  given  by  chopping  some  green 
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wheat  and  boiling  it  in  water,  and  then  soaking  the  net  in  the 
tincture.  A  yellow  colour  in  Riven  in  the  same  manner  with 
the  deooation  of  celandine,  which  give*  a  pale  straw  colour. 

NETTING,  a  sort  of  fence,  formed  of  an  assemblage  of  ropes 
fastened  across  each  other,  so  as  to  leave  uniform  intervals 
between.  These  we  usually  stretched  along  the  upper  pert  of 
a  ship's  quarter,  to  contain  some  of  the  seamen's  hammocks, 
and  secured  in  this  position  by  rails  and  stanchions.  Nettings 
are  also  used  for  containing  the  fore  and  main  top-mast  stay- 
sails when  stowed. 

Boarding  Nbttino,  a  netting  extending  fore  and  aft  from 
the  gunwale  to  a  proper  height  up  the  rigging.  Its  nse  is,  to 
prevent  an  enemy  jumping  aboard,  on  to  the  decks,  in  an  en- 
gagement, lie. 

NET  WORK,  Buchanan's  Machine  fob.  Weaving.— The 
object  of  ibis  newly  invented  machine,  is  to  weave,  expeditiously 
and  without  knots,  any  kind  of  net-work,  and  to  allow  the 
holes  or  meshes  of  the  net-work  to  be  enlarged  or  diminished 
according  to  the  option  of  the  operator. 

Alexander  Buchanan  of  Paisley,  the  inventor,  adda  anoth  r 
instance  to  the  number  of  proofs  that  he  baa  already  given  of 
his  inveativo  genins,  and  ardent  desire  to  improve  the  arts  and 
manufactures  of  his  native  country.  The  machine  in  question 
consists  of  the  following  parts:— A  BCD,  fig.  1,  represents 
a  wooden  stand  upon  which  an  iron  frame,  B  F  G  £1,  is  sap- 
ported  at  each  corner.  In  this  frame  there  are  seven  wheels, 
1,2,  3,  *,  5, 6,  7,  that  pitch  into  each  other-  i,  *,  I,  m,  are  conti- 
nuations of  the  axis  of  tbo  wheels  numbered  1,  2,  5,  7.  Upon 
the  eods  of  the  axis  thus  continued,  circular  pieces  of  wood, 
I,  K.  L,  M,  are  fixed,  a  perspective  view  of  which  is  given  at 
fig.  2.  The  other  wheels,  2,  4,  0,  are  introduced  in  order  that 
when  the  machine  is  put  iu  motion,  those  numbered  1, 3,  5,  7, 
may  torn  in  the  same  direction,  as  it  is  necessary  that  the  parts 
of  the  machine  attached  to  the  axis  of  these  should  do  so.  Into 
each  of  the  circular  woods,  four  grooves  are  cut,  which  allow 


toe  shuttles,  «,i,  e,  d,i,f,g,  h,  to  slide  out  and  in  at  the  dr- 
cumterenoes  of  the  circular  woods,  bnt  prevent  them  from  com- 
ing oat  when  drawn  in  a  direction  towards  R.  The  shuttles, 
one  of  which  is  represented  at  fig.  3.  consist  of  three  parts.  A, 
rig.  3,  is  that  part  which  slides  into  the  grooves  B,  the  project- 
ing part,  and  C,  that  which  holds  the  pirn  or  bobbin.  The  use 
of  the  grooves  is  to  allow  the  shuttles  to  ba  moved  from  one 
circular  wood  to  another  in  crossing  the  threads  to  form  meshes 
of  the  net-work,  and  to  afford  an  easy  method  of  attaching  them 
to  the  circular  woods,  after  that  they  have  been  thns  moved. 
In  fig.  1,  the  circular  woods  are  represented  as  turned  half 


round,  to  shew  the  grooves  and  shnttles  In  the*.  The  grooves 
in  this  ease  are  perpendicular  to  the  wooden  standi :  it  snsM 
be  observed,  however,  that  they  lie  heriaoataJly  when  the 
shuttles  are  moved  from  one  circular  wood  la  another.  This  is 
necessary  both  for  weaving  the  net-work  properly,  aad  tor 
moving  the  shuttles  with  greater  facility. 

Fig.  4,  represents  one  of  the  pirns  or  bobbin*.  One  end  A, 
is  considerably  thicker  than  the  other,  and  has  a  groove  in  it, 
which,  when  the  pirn  is  pot  on  C,  fig.  3,  admits  a  spring  D. 
This  spring  acts  as  a  counterpart  to  a  weight  that  is  •upend- 
ed from  the  ends  of  the  threvels,  one  of  which  proceeds  from 
eaeh  pirn  to  keep  them  from  entangling  with  each  other.  Bank 
of  the  shuttles  is  furnished  with  a  spring,  all  of  which  mast  in- 
dividually be  so  strong,  that  tbeir  aggregate  strength  will  pre- 
vent the  weight  from  drawing  tho  threads  off  the  pirns,  awl  at 
the  same  time  sufficiently  weak,  to  allow  the  threads  to  come 
easily  off  the  pirns  when  drawn  by  the  operator.  Into  the  cen- 
tre wheel  4,  fig.  1,  another  pitches,  having  the  same  Dam  bet  of 
teeth ;  this  wheel,  which  cannot  be  represented  in  the  Agave,  is 
fixed  to  one  end  of  the  iron  rod  O,  P,  aad  at  the  other  end  of 
it  a  handle  N  is  fastened.  By  this  handle  the  machine  Is  put 
in  motion.  The  iron  rods  O,  P,  torn  in  two  gudgeons,  one  of 
which  is  concealed  by  the  iron  frame,  the  other  is  represented 
atS. 

Having  now  given  a  description  of  Mr.  Buchanan's  simple 
and  ingenious  machine,  the  method  of  using  it  will  easily  be 
comprehended.  The  pirns  having  been  previously  filled  with 
thread,  or  with  any  substance  of  which  the  net-work  is  to  he 
wrought,  are  placed  on  the  shuttles.  The  ends  of  the  threads 
are  then  collected  and  tied  together,  after  which  they  are  put 
through  a  ring  that  is  fastened  on  the  top  of  the  gudgeon  8,  fig. 
1,  and  also  through  a  hole  T,  in  the  solo  or  wooden  stand  i  a 
weight  is  then  suspended  from  the  threads,  the  use  of  which, 
as  was  already  mentioned,  is  to  prevent  them  from  entangling. 
It  must  be  observed,  however,  that  before  the  machine  is  pat 
in  motion,  tho  shnttles  occupy  the  proper  grooves.  This  par- 
ticular is  illustrated  in  fig.  1,  where  the  shuttles  a,  6,  in  the 
circular  wood,  I,  occupy  the  second  and  fourth  grooves  ;  those 
of  k,  H,  c,  d,  occupy  the  second  and  fourth  ;  those  of  L,  the 
first  and  third  ;  and  those  of  M,  II,  the  second  and  fourth. 
The  operator  commences  weaving  the  net-work  by  tumisf 
round  the  handle  at  N.  The  sice  of  the  meshes  of  the  net-work, 
he  enlarges  or  diminishes  at  pleasure,  by  turning  the  handle 
n  greater  or  less  number  of  times.  By  taming  round  the  han- 
dle, the  wheels  in  the  iron  frame,  and  the  circular  pieces  of 
wood  that  are  fixed  to  the  axis  of  foor  of  those  wheels,  are 
made  to  revolve ;  but  when  these  pieces  of  wood  are  revetting, 
the  threads  which  proceed  from  the  shuttles  of  each  ate  twin- 
ing round  each  other.  The  twist  made  by  this  novesaesst  is 
made  tight  by  the  operator,  who  pnts  a  finger  of  his  left  sand 
between  each  pair  of  threads,  and  with  his  right  hand  knurls, 
horizontally,  the  clearer,  which  is  a  thin  piece  of  wood,  shape* 
like  a  paper  cotter,  between  each  pair  of  threads,  drawing  both 
his  hand  and  clearer  towards  R,  at  which  place  it  is  ptwvenM 
from  going  any  farther  by  a  knot.  He  then  removes  his  hand, 
leaving  the  clearer  to  keep  the  twist  tight,  and  ureases  the 
threads  to  form  the  meshes.  This  is  effected  by  moving  the 
shuttles  from  one  circular  wood  to  another.  This  opesaaon 
resembles,  and  effects  exactly,  the  same  object  as  the  crossing 
of  the  pins  in  working  lace.  The  shuttles  of  the  middle  oireu- 
lar  woods  are  charged  first.  Those  of  the  circular  wood  B, 
occupying  the  second  and  fourth  grooves,  are  moved  into  the 
second  and  fourth  of  the  circular  wood  L,  while  those  of  Lore 
shifted  into  the  first  and  third  grooves  *f  K.  This  move  meat 
forms  half  a  mesh.  The  operator  tben  turns  round  tho  handle 
the  same  number  or  times  as  formerly,  to  twist  the  other  sides 
of  the  mesh  that  is  already  half  formed,  and  also  to  twist  the 
sides  of  other  two  meshes.  This  being  done,  aad  the  twist 
made  tight  by  the  method  inst  explained,  the  threads  una  aaasa 
crossed,  which  is  done  as  formerly  by  moving  the  shattfestV 
one  circular  wood  to  another.  In  tbo  fori  ' 
the  threads  of  the  middle  circular  woods  ■ 
eaob  other;  in  this,  however,  the  whole  mm 
consequently,  all  the  shuttles  will  require  to  bo  moved  into  I 
those  of  I  into  K ;  and  those  of  L  are  moved  into  H ;  wkhV 
those  of  M  are  moved  into  L. 
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By  the  first  moving  of  the  shuttles,  those  of  the  circular  wood 
K  were  shifted  into  the  corresponding  grooves  of  L ;  and  those 
of  L  were  moTed  into  the  corresponding  ones  of  K ;  so  that  by 
shifting  them  in  the  present  instance,  those  that  originally  oc- 
cupied the  circular  wood  L,  are  mo? ed  into  I  ;  and  those  that 
originally  occupied  K  are  moved  into  M.  This  operation  com- 
pletes other  two  meshes.  Thus,  by  twisting  aud  crossing  the 
threads,  any  quantity  of  net-work  may  be  wove :  the  operator 
drawing  more  thread  off  the  pirns  as  the  former  quantity  is 

ased. 

In  describing  the  method  of  using  Mr.  Buchanan's  machine, 
we  have  called  the  substance  with  which  the  net  work  is 
wrought,  thread.  It  is  not  to  be  understood,  however,  that  this 
is  the  only  substance  which  can  be  employed.  It  is  a  proper- 
ty of  the  machine  that  any  kind  of  yarn  or  twine  maybe  warped 
with  it,  so  that  by  using  fine  yarn,  and  giving  the  handle  a  few 
tarns,  a  texture  may  be  wrought  equally  as  fine  as  lace ;  and 
from  the  simplicity  with  which  it  may  be  wrought,  we  would 
strongly  recommend  the  machine  to  the  junior  branches  of 
families,  who  will  find  the  using  it  to  be  an  agreeable  and  pro- 
fitable amusement. 

NEUTRAL  SALTS,  a  sort  of  salts  neither  acid  nor  alkaline, 
bat  partaking  of  the  nature  of  both.  See  Acid,  Alkali, 
Salts.  &c. 

NEUTRALIZATION.  When  two  or  more  substances 
mutually  destroy  each  other's  properties,  they  are  said  to 
neutralise  each  other.  Thus,  in  a  proper  combination  of  acid 
and  alkaline  substances,  the  acid  and  alkaline  properties  are 
destroyed. 

NEWTON,  Dr.  John, a  learned  English  mathematician,  was 
born  in  Devonshire  in  1022,  and  died  in  1678,  in  the  66th  year 
of  bis  age.  He  was  author  of  several  works  relating  to  differ- 
ent branches  of  the  mathematical  sciences,  all  of  them  exhibiting 
the  hand  of  a  complete  master  of  his  subjects. 

Newton,  Sir  Isaac,  one  of  the  greatest  mathematicians  and 
philosophers  tbat  any  age  or  country  ever  produced,  was  born 
at  Woolstrop,  in  Lincolnshire,  on  the  26th  of  December,  1642. 
He  f  cry  early  discovered  strong  traits  of  genius,  which  was 
improved  by  a  liberal  education  ;  at  twelve  years  of  age  he  was 
pat  to  the  grammar  school  at  Grantham,  and  in  1660  was  en- 
tered a  student  in  Trinity  College,  Cambridge. 

He  bad  not  been  long  in  college  before  he  attracted  the 
notice  of  the  celebrated  Dr.  Barrow,  and  a  sincere  and  lasting 
friendship  took  place  between  these  two  great  men.  Euclid's 
**  Elements"  were  as  usual  first  put  into  his  hands,  of  which  he 
soon  made  himself  master,  and  his  attention  was  then  directed 
to  Descartes'  analytical  method,  and  the  optics  of  Kepler,  in 
both  of  which  he  made  several  improvements,  noting  them  down 
in  the  margins.  He  continued  reading  the  works  of  the  most 
celebrated  authors  till  about  the  year  1664,  and  at  this  early 
age  it  was  that  he  first  laid  the  foundation  of  his  new  and  admi- 
rable Method  of  Fluxions  and  Infinite  Series.  In  the  mean 
time,  as  mathematicians  were  then  much  engaged  in  improving 
telescopes,  and  grinding  glasses  for  the  purpose  of  constructing 
these  instruments,  be  also  set  himself  to  work  on  the  same  sub- 
ject, which  led  him  to  a  repetition  of  Grimaldi's  celebrated  ex- 
periment with  the  prism.  The  vivid  colours  of  the  spectrum 
was  to  him,  not  only  a  source  of  delight  and  pleasure,  but  also 
of  contemplation,  particularly  its  oblong  form,  which,  according 
to  the  principles  then  received,  ought  to  have  been  circular ; 
this  phenomenon  led  him  to  other  experiments,  and  finally  to 
a  new  theory  of  light  and  colours,  in  which  the  heterogeneous 
nature  of  light  was  satisfactorily  demonstrated. 

It  is  impossible  for  us  to  follow  this  philosopher  through  the 
numerous  and  important  discoveries  and  improvements  with 
which  be  enriched  science ;  suffice  it  to  say,  that  he  left  scarce 
any  subject  unexplored.  Analysis,  astronomy,  optics,  mecha- 
nics, were  alike  the  objects  of  his  investigation,  and  experienced 
alike  the  powerful  effects  of  his  superior  genius.  In  his  pri- 
vate character,  he  was  amiable  and  modest;  he  never  talked, 
either  of  himself  or  others,  so  as  to  give  the  most  malicious 
eensarer  the  least  occasion  even  to  suspect  him  of  vanity.  He 
was  candid  and  affable,  and  always  put  himself  upon  a  level 
with  bis  company  ;  nor  did  any  singularities,  either  natural  or 
affected,  distinguish  him  from  other  men.  This  great  man  died 
en  the  20 ih  of  March,  1727,  in  the  85th  year  of  his  age,  and 
74. 


on  the  28th  of  the  same  month  was  conveyed  to  Westminster 
Abbey,  the  pall  being  supported  by  the  Lord  Chancellor,  the 
Dukes  of  Montrose  and  Roxburgh,  and  the  Earls  of  Pembroke, 
Sussex,  and  Macclesfield.  He  was  interred  near  the  entrance 
into  the  choir  on  the  left  band,  where  a  stately  monument  is 
erected  to  his  memory,  with  emblematical  representations  of 
some  of  his  most  important  discoveries  in  the  sciences,  and  an 
inscription  highly  honourable  to  his  memory. 

The  Newtonian  Philosophy,  or  the  doctrine  of  the  universe, 
and  particularly  the  heavenly  bodies,  their  laws,  affections, 
phenomena,  &c.  as  taught  and  illustrated  by  Newton. 

NEW  TRIAL,  in  Law,  is  not  granted  upon  nice  and  formal 
objections,  which  do  not  go  to  the  real  merits,  nor  where  the 
scales  of  evidence  hang  nearly  equal.  It  is  generally  upon 
some  misdirection  by  the  judge  to  the  jury,  in  point  of  law, 
where  a  jury  has  found  a  verdict  directly  against  evidence.  It 
is  also  granted  where  damages  have  been  given  beyond  the 
ordinary  measure  of  justice,  and  where  the  party  has  been 
surprised  by  some  evidence  which  he  has  subsequently  the 
means  of  answering,  but  had  not  at  the  trial.  It  is  always 
refused  where  the  damages  do  not  exceed  £10. 

NICKEL,  a  wbite  metal,  which,  when  pure,  is  both  ductile 
and  malleable,  and  may  be  forged  into  very  thin  plates,  whose 
colour  is  intermediate  between  that  of  silver  and  tin,  and  is 
not  altered  by  the  air.  It  is  nearly  as  hard  as  iron.  Its  spe- 
cific gravity  is  8*279,  and  when  forged,  8666.  The  species  of 
nickel  ores  are  its  alloy  with  arsenic  and  a  little  sulphur,  and 
its  oxide.  The  first  is  the  most  abundant,  and  the  one  from 
which  nickel  is  usually  extracted.  It  is  known  to  mineralogists 
by  the  German  name  of  kupfernickel,  or  false  copper,  from  its 
colour  and  appearance.  It  occurs  generally  massive  and  dis- 
seminated, its  colour  is  copper-red  of  various  shades.  By  the 
experiments  that  have  been  made,  nickel  in  its  pure  state  pos- 
sesses a  magnetic  power.  The  effect  of  the  magnet  on  it  is 
little  inferior  to  that  which  it  exerts  on  iron ;  and  the  metal 
itself  becomes  magnetic  by  friction  with  a  magnet,  or  even  by 
bcating  with  a  hammer.  Magnetic  needles  have  even  beea 
made  of  it  in  France,  and  have  been  preferred  to  those  of  steel, 
as  resisting  better  the  action  of  the  air.  The  nickel  preserves 
its  magnetic  property  when  alloyed  with  copper,  though  it  is 
somewhat  diminished;  by  a  small  portion  of  arsenic  it  is  com- 
pletely destroyed.  Nickel  is  fusible  at  150  degrees  of  Wedg- 
wood, and  forms  alloy  with  a  number  of  metals.  Nickel  is 
found  in  Cornwall,  and  in  some  other  counties  of  England  ;  in 
Germany,  Sweden,  France,  Spain,  and  several  parts  of  Asia. 
The  Chinese  employ  it  in  making  white  copper ;  and,  in  con- 
junction with  copper  and  sine,  they  manufacture  it  into  various 
kinds  of  children's  toys.  Nickel  gives  a  certain  degree  of 
whiteness  to  iron.  It  is  used,  with  advantage,  by  some  of  the 
Birmingham  manufacturers,  in  combination  with  that  metal ; 
and  by  others  in  combination  with  brass.  If  it  were  possible 
to  discover  an  easy  method  of  working  nickel,  there  can  be 
little  doubt  but  it  would  be  found  very  valuable  for  surgical 
instruments,  compass  needles,  and  other  articles,  since  it  is 
not,  like  iron,  liable  to  rust.  Oxide  of  nickel  is  used  for  giving 
colours  to  enamels  and  porcelain.  In  different  mixtures  it 
produces  brown,  red,  and  grass-green  tints. 

NICOT1  ANA,  in  Botany,  Tobacco,  a  genus  of  the  pentandria 
monogynia  class  and  order.  Natural  order  of  Lurid ae.  Solaneas 
Jussieu.  English  tobacco  seldom  rises  more  than  three  feet  in 
height,  having  smooth  alternate  leaves  upon  short  foot-stalks  ; 
flowers  in  small  loose  bunches  on  the  top  of  the  stalks,  of  a 
yellow  colour,  appearing  in  July,  which  are  succeeded  by 
roundish  capsules,  ripening  in  the  autumn.  Sir  Walter  Raleigh, 
on  his  return  from  America,  first  introduced  the  smoking  of 
tobacco  into  England.  In  the  house  in  which  he  lived  at 
Islington  are  his  arms,  with  a  tobacco  plant  on  the  top  of  the 
shield.  It  is  remarkable  that  the  name  tobacco  has  prevailed 
over  the  original  name,  petum,  in  all  the  European  languages, 
with  very  little  variation,  and  even  in  Tartary  and  Japan. 
Tobacco  is  derived  from  the  island  Tobago.  Petum  is  the 
Brazilian  name. — Tobacco  is  sometimes  used  externally  in 
unguents  for  destroying  cutaneous  insects,  cleaning  ulcers,  he. 
Beaten  into  a  mash  with  vinegar  or  brandy,  it  has  sometimes 
proved  serviceable  for  removing  hard  tumours  of  the  hypo* 
chondres. 
bX 
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NICTITATING  MEMBRANE,  in  Comparative  Anatomy,  a 
thin  membrane,  ohieily  found  in  the  bircj  and  fish  kind,  which 
covers  the  eyes  of  these  animals,  sheltering  them  from  the  dust, 
or  from  too  much  light,  yet  is  so  tbin  and  pellucid  that  tbey  can 
see  through  it. 

NIDUS,  among  naturalists,  a  nest,  or  proper  repository 
for  the  eggs  of  birds,  insects,  &c.  wherein  the  young  of  these 
animals  arc  hatched  and  nursed. 

NIOELLA  Roman*.  Fennel  Flower.  The  seeds — They 
have  a  strong,  not  unpleasant  smell ;  and  a  subacrid,  somewhat 
unctuous  disagreeable  taste.  They  stand  recommended  as  ape- 
rient, diuretic,  &c  but,  being  suspected  to  have  noxious  quali- 
ties, should  be  used  with  caution. 

NIGHT,  that  part  of  the  natural  day  during  which  the  sun 
is  below  the  horizon  ;  though  the  twilight,  both  in  the  morning 
and  evening,  is  sometimes  considered  as  forming  part  of  the  day. 

NIHIL  DICIT,  a  failure  in  the  defendant  to  put  in  an 
answer  to  the  plaintiff's  declaration,  &c.  by  the  day  assigned 
for  that  purpose. 

NILOMETER,  sometimes  called  Niloscope,  an  instrument 
used  among  the  ancients  to  measure  the  height  of  the  water  in 
the  river  Nile,  in  its  periodical  overflowings.  The  measure  of 
it  was  sixteen  cubits,  this  being  the  height  to  which  it  must 
rise,  in  order  to  insure  the  fruitful ness  of  the  country. 

NIMBUS,  in  Antiquity,  a  circle  observed  on  certain  medals, 
or  round  the  head  of  some  emperors,  answering  to  the  circles 
of  glory  drawn  around  the  images  of  saints. 

NIPPERS,  certain  pieces  of  cordage  used  to  fasten  the 
cable  to  the  messenger,  or  voyal,  in  a  ship  of  war,  when  the 
former  is  drawn  into  the  ship  by  mechanical  powers  applied  to 
the  latter.  They  are  usually  six  or  eight  feet  in  length,  accord- 
ing to  the  size  of  the  cable,  and  five  or  six  of  them  arc  com- 
monly fastened  about  the  cable  and  voyal  at  once ;  those 
which  are  farthest  aft  are  always  taken  off  as  the  cable  ap- 
proaches the  main  hatchway,  and  others  are  at  the  same  time 
fastened  on  in  the  fore  part  of  the  ship,  to  supply  their  places, 
the  boys  of  the  ship  receiving  the  ends  to  walk  aft  with  them, 
and  carrying  them  forward  again  when  cast  off  from  the  cable. 

Nipper  Meny  persons  employed  to  bind  the  nippers  about 
the  cables  and  voyal,  and  to  whom  the  boys  return  the  nippers 
when  they  are  taken  off.  Sdvager  Nippers  are  used,  when 
from  a  very  great  straiu  the  common  nippers  are  not  found 
sufficiently  secure ;  selvagers  arc  then  put  on  and  held  fast, 
by  means  of  tree  nails. 

NISI  PRIUS,  in  Law,  a  commission  directed  to  the  judges 
of  assize,  empowering  them  to  try  all  questions  of  fact  issuing 
out  of  tho  courts  of  Westminster,  that  are  then  ready  for  trial 
by  jury :  the  origin  of  which  name  is  this :  all  causes  commenced 
in  the  courts  of  Westminster-hall,  are  by  course  of  the  courts 
appointed  to  be  tried  on  a  day  fixed  in  some  Easter  or  Michael- 
mas term,  by  a  jury  returned  from  the  county  wherein  the 
cause  of  action  arises  ;  but  with  this  proviso, — Nisi  prius  justi- 
ciar ii  ad  assisas  capiendas  venerint ;  that  is,  unless  before  the 
clay  prefixed,  the  judges  of  assize  come  into  the  county  in 
qncstion,  which  they  always  do  in  the  vacation  preceding  each 
Easter  and  Michaelmas  term,  and  there  try  the  cause.  And 
then,  upon  return  of  the  verdict  given  by  the  jury  to  the  court 
above,  the  judges  there  give  judgment  for  the  party  to  whom 
the  verdict  is  found. 

NITRATES,  compounds  of  nitric  acid  with  the  salifiable 
bases. 

NITRE,  the  common  name  of  the  nitrate  of  potash,  which  is 
known  by  the  name  of  saltpetre,  andis  found  in  the  East  Indies, 
in  Spain,  the  kingdom  of  Naples,  and  elsewhere,  in  consider- 
able quantities ;  but  nitrate  of  lime  is  still  more  abundaut.  The 
greatest  part  of  the  nitre  of  commerce  is  produced  by  a  combi- 
nation of  circumstances  which  tend  to  compose  and  condense 
nitric  acid.  This  acid  appears  to  be  produced  in  all  situations 
where  animal  matters  are  decomposed  with  access  of  air,  and 
ofpropcrsubstanr.es  with  which  it  can  readily  combine.  Grounds 
frequently  trodden  by  cattle  and  impregnated  with  their  ex- 
crements, or  the  walls  of  inhabited  places  where  putrid  animal 
vapours  abound,  such  as  slaughter-houses,  drains,  or  the  like, 
afford  nitre  by  long  exposure  to  the  air.  Artificial  nitre-beds 
are  made  by  an  attention  to  the  circumstances  in  which  this 
salt  is  produced  by  nature.     Its  taste  is  penetrating ;  but  the  I 


cold  produced  by  placing  the  salt  to  dissolve  in  the  mouth  is 
such  as  at  first  to  predominate  over  the  real  taste.  Seven  parts 
of  water  dissolve  two  of  nitre,  at  the  temperature  of  sixty  de- 
grees ;  but  boiling  water  dissolves  its  own  weight.  One  hun- 
dred parts  of  alcohol,  at  a  beat  of  170  degrees,  dissolve  only 
2*9.  On  being  exposed  to  a  gentle  beat,  nitre  fuses  ;  and  in 
this  state  being  poured  into  moulds,  so  as  to  form  little  roond 
cakes,  or  balls,  it  is  called  sal  prunella  or  crystal  mineral.  Many 
kinds  of  plants,  which  grow  in  soils  favourable  to  the  produc- 
tion of  it,  contain  nitre  :  this  is  particularly  the  case  with  pet- 
litory,  borage,  and  the  large  son-flower.  Immense  quantities 
of  nitre  are  annually  required  for  the  purposes  of  war.  From 
its  constituting  one  of  the  most  important  substances  in  the 
composition  of  gun-powder,  it  has  been  found  necessary  to 
adopt  artificial  modes  of  procuring  it.  In  several  districts  of  the 
East  Indies,  there  are  certain  places  called  saltpetre  grounds. 
From  these,  large  quantities  of  the  earth  are  dug,  and  pot  into 
cavities  through  which  water  is  passed.  This  brings  away  with 
it  the  salt  that  the  earth  contains,  and  this  is  afterwards  sepa- 
rated from  the  water  by  boiling.  It  is  extensively  employed  in 
metallurgy ;  it  serves  to  promote  the  combustion  of  sulphur  in 
fabricating  its  acid ;  it  is  used  in  dying  ;  it  is  added  to  common 
salt  for  preserving  meat,  to  which  it  gives  a  red  hue ;  it  is  aa 
ingredient  in  some  frigorific  mixtures,  and  it  is  prescribed  ia 
medicine  as  cooling,  febrifuge,  and  diuretic ;  and  some  have 
recommended  it  mixed  with  vinegar,  as  a  very  powerful  reme- 
dy for  sea  scurvy. 

Nitric  Acid,  is  a  compound  of  oxygen  and  asote,  or  nitro- 
gen, in  the  proportion  of  twenty-five  parts,  by  weight,  of  the 
latter  to  seventy-five  of  the  former.  It  is  one  of  the  constituent 
parts  of  nitre  or.  saltpetre,  which  from  hence  has  its  name; 
and,  in  a  pore  state,  it  is  transparent  and  colourless,  like  water. 
By  the  action  of  light,  however,  it  soon  becomes  yellow ;  and 
if  exposed  to  the  air,  it  emits  yellow  fumes,  which  even  tinge 
the  air  of  the  same  colour.  To  the  taste  it  is  extremely  acid. 
It  dyes  the  skin  a  yellow  colour,  which  is  very  difficult  to  be 
removed,  and  is  so  corrosive  as  to  destroy  almost  every  sab- 
stance  into  which  it  penetrates.  If  poured  upon  oils,  it  sets 
them  on  fire.  With  various  bases  it  forms  the  compounds  called 
nitrates.  This  acid,  which  has  hitherto  never  otherwise  been 
obtained  than  mixed  with  water,  is  chiefly  known  in  commerce 
by  the  name  of  aqua-fortis.  Its  uses  are  various  and  import- 
ant. The  mode  of  obtaining  it,  in  largo  manufactories,  is  by 
distilling  a  mixture  of  nitre  and  clay  ;  but  the  acid  thus  pro- 
cured being  weak  and  impure,  chemists,  for  nicer  purposes, 
generally  prepare  it  by  distilling,  in  a  glass  apparatus,  a  pro- 
portion of  three  parts  of  nitre  and  one  of  spirit  of  vitriol.  All 
kinds  of  metals  are  capable  of  being  dissolved  by  nitric  acid 
except  gold  and  platina.  For  all  practical  purposes,  nitric  acid 
is  obtained  from  nitrate  of  potash,  from  which  it  is  expelled  by 
sulphuric  acid  ;  and  it  is  of  considerable  use  in  the  arts,  being 
employed  for  etching  on  copper;  as  a  solvent  of  tin  to  form 
with  that  metal  a  mordant  for  some  of  the  finest  dyes  ;  in  me- 
tallurgy and  assaying ;  in  various  chemical  processes,  on  ac- 
count of  the  facility  with  which  it  parts  with  oxygen  and  dis- 
solves metals;  in  medicine,  as  a  tonic,  and  as  a  substitute  for 
mercurial  preparations  in  syphilis  and  affections  of  the  liver; 
as  also  in  the  form  of  vapour,  to  destroy  contagion  in  all  cases 
of  fever.  For  the  purposes  of  the  arts  it  is  used  in  a  diluted 
state,  and  contaminated  with  the  sulphuric  and  muriatic  acids, 
by  the  name  of  aquafortis.  Two  kinds  are  sold  in  the  shops, 
double  aquafortis,  which  is  about  half  the  strength  of  nitric 
acid  ;  simple  aquafortis,  which  is  half  the  strength  of  the  double. 
A  compound  made  by  mixing  two  parts  of  the  nitric  acid  with 
one  of  muriatic,  known  formerly  by  the  name  of  aqua  regis, 
and  now  by  that  of  nitro-muriatic  acid,  has  the  property  of  dis- 
solving gold  and  platina.  On  mixing  the  two  acids  heat  is 
given  out,  an  effervescence  takes  place,  and  the  mixture  ac- 
quires an  orange  colour.  The  aqua-regia  does  not  oxydise 
gold  and  platinum,  but  causes  their  combination  with  chlorine. 
The  nitrate  of  barytes,  when  perfectly  pure,  is  in  regular  octahe- 
dral crystals,  though  it  is  sometimes  obtained  in  small  shining 
scales.  It  may  be  prepared  by  uniting  barytes  directly  with 
nitric  acid,  or  by  decomposing  the  carbonate  or  sulphoret  of 
barytes  with  this  acid.  Nitrate  of  strontian  may  be  obtained 
in  the  same  manner  as  that  of  barytes,  with  which  it  agrees  in 
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Ike  akape  of  iU  crystals,  and  most  of  iU  properties.  Applied 
to  the  wick  of  a  candle,  or  added  to  burning  alcohol,  it  gives  a 
deep  red  colour  to  the  flame.  On  this  account  it  is  useful  in 
the  art  of  pjrotechny  and  in  exhibitions  at  public  theatres. 
Kitimte  of  lime  abounds  in  tbe  mortar  of  old  buildings,  particu- 
larly those  that  bare  been  much  exposed  to  animal  effluvia,  or 
processes  in  which  asotc  is  set  free.  The  nitrate  of  ammonia 
possesses  the  property  of  exploding,  and  being  totally  decom- 
posed at  the  temperature  of  (J00  deg. ;  whence  it  has  acquired 
ike  name  of  nitrum  flammans. 

NITROGEN,  also  called  azote,  a  substance  existing  in  great 
akoadaAce,  but  is  never  found  except  in  combination  with 
some  other  body.  Is  a  principal  component  part  of  the  air  which 
we  breathe,  which  consists  of  78  parts  of  nitrogen,  and  22  of 
oxygen.     It  is  accordingly  here  united  with  oxygen,  and  a 
certain  portion  of  caloric  and  light.    The  nitrogen  and  oxygen 
of  the  atmospheric  air  may  be  separated,  so  that  we  may  have 
Ike  nitrogen  by  itself,  but  then  only  in  a  state  of  gas,  and  its 
properties  are  very  different  from  those  of  the  atmospheric  air. 
Nitrogen  gas  will  not  support  animal  life.  It  is  a  little  heavier 
than  atmospheric  air,  elastic,  and  capable  of  expansion  and 
condensation.    It  produces  no  change  on  vegetable  colours, 
and,  when  mixed  with  lime  water,  does  not  make  it  milky,  as 
does  carbonic  acid  gas.     Nitrogen  gas  and  oxygen  gas  arti- 
ficially mixed  in  proportions  in  which  air  is  found  in  the  atmo- 
sphere, have  exactly  the  same  properties  as  atmospheric  air, 
which  they  become  in  every  respect.    AH  animal  and  vegeta- 
ble substances  contain  a  large  portion  of  nitrogen.    Different 
proportions  of  oxygen  united  with  nitrogen  produce  compounds 
of  very  different  properties  :  78  parts  of  nitrogen  and  22  of  oxy- 
gen will  produce    atmospheric   air.      The   same  quantity   of 
nitrogen  with  twice  as  much  of  oxygen  make  100  of  nitrous 
otide.    The  same  quantity  of  nitrogen  and  four  times  as  much 
•ivgen  make  nitric  oxide.    The  same  quantity  still  of  nitrogen 
ud  eight  times  the  quantity  of  oxygen,  make  nitrous  acid.  The 
same  quantity  of  nitrogen,  and  ten  times  the  quantity  of  oxy- 
po,  make  nitric  acid.    Thus  the  only  difference  between  at- 
mospheric air.  so  necessary  to  life,  and  nitric  acid,  which  would 
destroy  us  if  received  internally,  consists  in  this,  that  the  latter 
contains  ten  tiroes  as  much  oxygen  as  the  former.     Nitrous 
°xide.  a   gas  chiefly  remarkable  for  its  intoxicating  effects 
•hen  inhaled,  affords  at  public  lectures  much  amusement  to 
•he  spectators.    It  is  obtained  by  distilling  nitrate  of  ammonia. 
*itroos  oxide  and  nitrous  acid  arc  not  of  much  importance. 
Nitrogen  combines  with  chlorine,  and  is  then  dangerously  ex- 
plosive, and  must  be  carefully  and  cautiously  heated.  It  unites 
ftlso  with  iodine. 

NITROUS  ACID,  formerly  called  fuming  nitrous  acid,  forms 
*  distinct  genus  of  salts,  that  may  be  termed  nitrites. 

NOBILITY,  a  quality  that  ennobles,  aud  raises  a  person 
Posirsscd  of  it  above  the  rank  of  a  commoner.  The  origin  of 
Mobility  in  Europe  is  referred  to  the  Goths,  who,  after  they  had 
**iaed  part  of  Europe,  rewarded  their  chiefs  with  titles  of  ho- 
nour, to  distinguish  them  from  the  common  people.  In  Britain 
l*H?  term  nobility  is  restrained  to  the  degrees  of  dignity  above 
^Otgbthood;  but  everywhere  else  nobility  and  gentility  are 
tbe  same.  The  British  nobility  consist  only  of  live  degrees, 
^**.dake.  marquis,  earl  or  count,  viscount,  and  baron.  In 
Britain  these  titles  arc  conferred  only  by  the  king,  and  that  by 
Patent,  in  virtue  of  which  it  becomes  hereditary.  The  privileges 
***"  the  nobility  are  considerable,  they  ate  the  king's  hereditary 
c°uosellors.  and  are  privileged  from  all  arrests  unless  for  trca- 
*°«i.  felony,  breach  of  peace,  condemnation  in  parliament,  and 
2>Htempt"of  the  king.  They  enjoy  their  seats  in  the  House  of 
by  descent,  and  no  act  of  parliament  can  pass  without 


**>eir  concurrence ;  they  arc  the  supreme  court  of  judicature, 
*«*d  even  in  criminal  cases  give  their  verdict  upon  their  honour, 
^iiboot  being  put  to  their  oath.  In  their  absence,  they  arc 
•"lowed  a  proxy  to  vote  for  them,  and  in  all  places  of  trust  arc 
^enutted  to  constitute  deputies,  by  reason  of  the  necessity  the 
^^  supposes  them  under,  of  attending  the  king's  person ;  but 
910  peer  is  to  go  out  of  the  kini(dom  without  the  king's  leave, 


***d,  when  that  is  granted,  he  is  to  return  with  the  king's  writ. 
017  fwfeit  goods  and  chattels. 

NOBLE,  a  money  of  account  containing  six  sniffings  and 
****t  pence. 


NOCTILUCA,  a  species  of  phosphorus. 

NOCTUHNAL  Arch,  in  Astronomy,  the  arch  of  a  circle 
described  by  the  sun,  or  a  star  in  the  night 

Nocturnal  Semi  Arch  of  the  Sun,  is  that  portion  of  a  circle 
he  passes  o\er  between  the  loner  part  of  our  meridian,  and  tbe 
point  of  the  horizon  wherein  he  rises;  or  between  the  point  of 
the  horizon  wherein  he  sets,  and  the  lower  part  of  our  meri- 
dian. 

Noctuunal,  or  Xocturlabium,  an  instrument  chiefly  used  at 
sea,  to  take  the  altitude  or  depression  of  some  stars  about  tbe 
pole,  in  order  to  lind  the  latitude  and  hour  of  the  night.  Some 
nocturnals  are  hemispheres  or  planispheres,  on  the  plane  of 
the  equinoctial.  Those  commonly  in  use  among  seamen  are 
two;  the  one  adapted  to  the  polar  star,  and  the  first  of  the 
guards  of  the  little  bear ;  the  other  to  tbe  pole  star,  and  the 
pointers  of  the  great  bear. 

This  instrument  consists  of  two  circular  plates  applied  to 
each  other.  The  greater,  w  hich  has  a  handle  to  hold  tbe  instru- 
ment, is  about  2J  inches  diameter,  and  is  divided  into  twelve 
parts,  agreeing  to  the  twclic  months,  and  each  month  subdi- 
vided into  every  fifth  day  ;  and  so  as  that  the  middle  of  the  han- 
dle corresponds  to  that  da>  of  the  year  w herein  the  star  here 
regarded  has  the  same  right  ascension  with  the  sun.  If  tbe  in- 
strument be  fitted  for  two  stars,  the  handle  is  made  moveable. 
The  upper  left  circle  is  divided  into  twenty-four  equal  parts 
for  the  twenty-four  hours  of  the  day,  ami  each  hour  subdivided 
into  quarters.  These  twenty-four  hours  are  noted  by  twenty- 
four  teeth,  to  be  told  in  the  night.  Those  at  the  hour  twelve  are 
distinguished  by  their  length.  In  the  centre  of  the  two  circu- 
lar plates  is  adjusted  a  long  index,  moveable  upon  the  upper 
plate.  Aud  the  three  pieces,  riz.  the  two  circles  and  index,  are 
joined  by  a  rivet,  which  is  pierced  through  the  centre  with  a 
hole,  through  which  the  star  is  to  be  observed. 

To  use  the  Nocturnal : — Turn  tbe  upper  plate  till  the  long 
tooth,  marked  twelve,  be  against  the  day  of  the  month  on  the 
under  plate  :  then  bringing  the  instrument  near  the  eye,  suspend 
it  by  the  handle  with  the  plane  nearly  parallel  to  the  equinoc- 
tial ;  and  viewing  the  pole  st.ir  through  the  bole  of  the  centre, 
turn  the  index  about,  till,  by  the  edge  coming  from  the  centre, 
)on  see  the  bright  star,  or  guard  of  the  little  bear,  (if  the  instru- 
ment be  fitted  to  the  star) ;  then  that  tooth  of  the  upper  circle, 
under  the  edge  of  the  index,  is  at  the  hour  of  the  night  on  the 
edge  of  the  hour  circle:  which  may  be  known  without  a  light, 
by  counting  the  teeth  from  the  longest,  which  is  for  the  hour 
twelve. 

NODE,  in  Surgery,  a  tumour  arising  on  the  bones. 

NODE,  Nouns,  in  the  doctrine  of  Curves,  is  a  small  oval 
figure,  made  by  the  intersection  of  one  branch  of  a  curve  with 
another. 

None,  in  Dialing,  denotes  a  small  hole  in  the  gnomon  of  a 
dial,  which  indicates  the  hour  by  its  light,  as  the  gnomon  itself 
does  by  its  shadow. 

Nodes,  in  Astronomy,  arc  the  opposite  points  where  the 
orbit  of  a  planet  crosses  the  ecliptic. 

Ascending  Nod*:,  is  that  where  the  planet  a«ccnds  from  the 
south  to  the  north  side  of  the  ecliptic,  which  is  denoted  by  the 
character  &},  and  denominated  dr«<n*n*  head.  Deteending 
None,  is  that  where  the  planet  descends  from  the  north  to  tho 
south  side  of  the  ecliptic,  which  is  denoted  by  the  character 
£j,  and  is  called  the  drapona  tnU.  The  right  line  joining  these 
two  point*,  is  called  the  lint  of  the  node*.  It  appears  hy  obser- 
vation, that  in  all  the  planets  the  line  of  the  nodes  continually 
changes  its  place,  its  motion  being  in  anteeedentia.  or  con- 
trary to  the  order  of  the  signs,  the  particular  quantity  for 
which,  in  each  planet,  will  be  found  under  their  several  names. 

NOLLE  Piiosi-.oj'i,  is  used  where  the  plaintiff  will  proceed 
no  further  in  his  action. 

NO-MAN'S-LAND,  a  space  in  midships,  between  the  after 
part  of  the  belfry  and  the  fore  part  of  a  boat,  when  she  is 
stowed  upon  the  booms,  as  in  a  deep  waistcd  vessel. 

NOMENCLATURE.  The  chemists  of  former  times  were 
unfortunate  in  the  nomenclature  which  they  adopted,  there  be- 
ing no  regular  system,  and  the  names  gitcn  to  chemical  sub- 
stances being  frequently  fanciful  and  often  leading  to  error.  In 
addition  to  this,  chemists  affected  obscurity  and  ui)stcrv.  To 
obviate  these  inconveniences,  Lavoisier  and  the  French  ch©> 
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mist*  proposed,  and  saceetsfuJIt  introduced,  a  chemical 
datura,  of  which  the  basis  it  simplicity,  and  which  is  intended 
as  far  a*  possible  to  convey  an  idea  of  the  composition  of  the 
substance  expressed. 

NoNfc^CLATtKK,  a  catalogue  of  sever*!  of  the  most  usual 
word*  in  an)  language,  with  their  significations,  to  facilitate 
the  u»e  of  such  words  to  those  who  are  toJearo  the  tongue. 

NOSAGKSJMAL  Dfc4ki.fc,  caJled  also  .Vuf  Heart*,  is  the 
highest  point,  or  irfrth  Atzr*?*:  of  the  ecliptic,  reckoned  from  its 
intersection  with  the  horizon  at  any  time. 

NONAOON,  a  figure  of  nine  angle*  and  nine  side*,  The 
angle  at  the  centre  of  a  nonagon  is  40',  the  angle  subtended  by 
its  sides  140°,  and  it*  area  when  the  side  is  1  zz  \  naU  tang. 
7</'  =  frl*lh'/42. 

NONAPPEARANCE,  a  default  in  not  appearing  in  a  court 
o*  judicature.  Attornejs  subscribing  warrants  for  appearing  in 
court  are  liable  to  attachment  and  fine  for  nonappearance.  If 
a  defendant  does  not  appear,  and  find  bail  upon  a  tare  facias 
and  rule  given,  judgment  may  be  bad  against  him. 

NON  COMPOS  MENUS,  in  Law,  denotes  a  person  not 
being  of  sound  memory  and  understanding. 

NON  CLAIM,  in  Law,  where  a  person  has  a  demand  upon 
another,  and  does  not  enforce  his  claim  within  a  reasonable 
time,  he  is  precluded  by  law  from  bringing  his  action  to  enforce 
it.  Nor*  claim  is  generally  applied  to  the  period  of  five  years, 
aft*-r  which  a  party  is  barred  by  a  fine. 

NONCONFORMISTS,  the  same  with  dissenters,  of  whom 
there  are  numerous  separate  congregations  in  these  kingdoms. 

NONES,  No*  a,  in  the  Roman  calendar,  the  fifth  day  of 
January,  February,  April,  June,  August,  September,  Novem- 
ber, and  December  ;  and  the  seventh  of  March,  May,  July,  and 
October,  had  six  days  in  their  nones ;  because  these  alone,  in 
the  ancient  constitution  of  the  year  by  Numa,  had  31  dajs 
apiece,  the  rest  having  only  29,  and  February  30 ;  but  when 
Cwsar  reformed  the  year,  and  made  other  months  containing 
'M  dais,  he  did  not  allot  them  six  days  of  nones.  See  Calen- 
lmk. 

NON  EST  FACTUM,  a  plea  where  an  action  is  brought 
upon  a  bond,  or  any  other  deed,  and  the  defendant  denies  it  to 
be  his  deed  w  hereon  he  is  impleaded.  Io  every  case  where  the 
bond  is  void,  the  defendant  may  plead  non  est  factum ;  but  where 
a  bowl  is  voidable  only,  as  the  law  terms  it,  he  must  shew  the 
special  matter. 

Nos  kst  Inventus,  signifies  a  sheriflfs  return  to  a  writ,  that 
the  d':f<-ndarit  is  not  to  be  found. 

NONIUS,  or  Nlni:/,  FfcThR,  an  emiuent  Portuguese  mathe- 
matician and  physician,  was  born  at  Alcazar,  in  Portugal,  in 
1477,  and  died  in  1.077,  at  the  age  of  80  years.  From  this 
author  is  derived  the  name  of  the  instrument  called  the 
iionius,  from  his  having  described  it  in  one  of  his  works.  The 
invention  of  it  is,  however,  more  commonly  attributed  to  Vcr- 
nif.r,  by  which  name  it  is  also  sometimes  called,  and  under 
which  it  is  described  in  this  work. 

NON-NATURALS,  in  Medicine,  so  called  because  by  their 
abuse  they  become  the  causes  of  diseases.  The  old  physicians 
divided  the  non-naturals  into  six  classes,  viz.  the  air,  meats 
and  drinks,  sleep  and  watching,  motion  and  rest,  the  passions 
of  the  mind,  the  retentions  and  excretions. 

NON-PROS,  in  Law,  if  the  plaintiff  neglects  to  deliver  a 
declaration  for  two  terms  after  the  defendant  appears,  or  is 
guilty  of  other  delays  or  defaults  against  the  rules  of  law  in 
»ny  subsequent  stage  of  the  action,  he  is  adjudged  not  to  pur- 
sue his  remedy  as  he  ought ;  and  thereupon  a  non-suit  or  non- 
prosequitur  is  entered,  and  he  is  then  said  to  be  non  pros'd. 

NoN-RtMiiKNCK,  in  Ecclesiastical  matters,  is  applied  to  those 
spiritual  persons  who  are  not  resident,  but  absent  themselves 
lor  the  space  of  one  month  together,  or  two  months  at  several 
times  in  one  year,  from  their  dignities  or  benefices,  which  is 
liable  to  the  penalties,  by  the  statute  against  non-residence, 
Z\  Henry  VIII.  c.  13.  Jiut  chaplains  to  the  kiog,  or  other  great 
persons  mentioned  in  this  statute,  may  be  non-resident  on  their 
livings  ;  as  they  arc  excused  from  residence  whilst  they  attend 
those  who  retain  them. 

NONSUIT,  in  Law,  is  where  a  person  has  commenced  an 
notion,  and,  at  the  trial,  fails  in  his  evidence  to  support  it,  or 
has  brought  a  wrong  action.    The  plaintiff  pays  costs,  but  may 


bring  another  action  for  the  same  canse,  which  he  cannot  do 
after  a  *  erdict  against  him. 

XORIA,  an  hydraulic  machine,  common  in  Spain,  which 
raises  water.  This  engine  consists  of  a  vertical  wheel  of 
20  feet  diameter,  on  the  circumference  of  which  are  fixed 
backets,  or  boxes,  for  the  purpose  of  raising  water  out  of  wells, 
fee.  communicating  who  the  canal  below,  and  emptying  it  in  a 
reservoir  above,  placed  bj  the  side  of  the  wheel.  The  buckets 
have  a  lateral  orifice,  to  receive  and  discharge  the  water.  The 
axis  of  the  whcl  is  embraced  by  four  small  beams,  crossing 
each  other  at  right  angles,  tapering  at  the  extremities,  and 
forming  ei;ht  little  arms.  This  wheel  is  near  the  centre  of  the 
horse-walk,  contiguous  to  the  vertical  axis,  into  the  top  of 
which  the  top  beam  is  fixed ;  but  near  the  bottom  it  is  cm- 
braced  by  four  little  beams,  forming  eight  arms,  similar  to 
those  abote  described,  on  the  axis  of  the  water  wheel.  In  the 
movement  of  the  horse  or  mule,  these  horizontal  arms  acting  as 
cogs,  take  hold,  each  in  succession,  of  those  arms,  which  are 
fixed  on  the  axis  of  the  water  wheel,  and  keep  it  in  rotation. 
This  machine,  nearly  resembling  the  Persian  wheel,  throws  ap 
a  great  deal  of  water;  but  it  has  two  defects:  much  of  the 
water  falls  out  of  the  buckets  in  their  ascent,  and  a  considerable 
portion  of  the  water  to  be  discharged  falls  into  the  reservoir 
just  when  the  bucket  is  at  its  highest  point  of  the  circle.  These 
inconveniences  are  both  remedied  by  the  Persian  Wheel; 
which  see. 

NORMA  tel  QUADRA  EUCLIDIS,  Euclid's  Square, 
is  a  small  constellation  situated  south  of  the  Scorpion,  and 
contains  twelve  stars,  all  below  the  fourth  magnitude. 

NORMAL,  a  perpendicular  forming  with  another  line  a  right 
angle. 

NORMAN,  a  name  given  to  a  short  wooden  bar,  thrust  into 
one  of  the  holes  of  the  windlass  in  a  merchantman,  whereon  to 
fasten  the  cable.  It  is  only  used  when  there  is  very  little  strain 
upon  the  cable. 

NORTH,  one  of  the  four  cardioal  points. 

North-East  Passage.  This  navigation  has  been  divided 
into  three  parts,  and  the  advocates  for  it  have  endeavoured  to 
shew  that  these  three  parts  have  been  passed  at  different 
times,  concluding  from  thence,  that  the  whole  taken  collee- 
tively  is  practicable.  These  three  parts  are,  1.  From  Arch- 
angel to  the  river  Lena ;  2.  From  the  Lena  round  Tschukot- 
skoi  Noss  (or  the  north-eastern  promontory  of  Asia)  toKao- 
schatka ;  and  3.  From  Kamschatka  to  Japan.  With  respect 
to  the  first  part,  no  one  has  ever  asserted  that  it  has  been 
performed  in  one  voyage.  From  an  account  of  the  several 
voyages  that  have  been  made  in  these  seas,  it  appears  thit 
there  is  a  cape  between  the  rivers  Chalanja  and  Piasida,  that 
has  never  yet  been  doubled.  As  to  the  second  division,  it  has 
been  affirmed,  that  a  passage  has  been  effected  by  several  ves- 
sels which  have  at  different  times  sailed  round  the  northern 
extremity  of  Asia.  But  from  the  Russian  accounts  it  is 
inferred,  that  it  has  been  performed  but  once,  viz*  bv  one 
Dcshneff,  who,  in  1648,  is  said  to  have  doubled  this  formidable 
cape.  Of  the  third,  or  remaining  part,  of  this  passage,  no 
doubt  can  be  entertained.  The  connexion  between  the  seas  of 
Kamschatka  and  Japan  has  been  established  bj  many  voyages. 

North-  West  Passage,  by  Hudson's  or  Baffin's  bay,  into  the 
Pacific  ocjan. 

NORTHERN  Signs,  are  those  that  are  on  the  north  side  of 
the  equator  viz.  Aries,  Taurus,  Gemini,  Cancer,  Leo,  and 
Virgo. 

NORTHING,  in  Navigation,  is  the  difference  of  latitude 
which  a  ship  makes  in  sailing  towards  the  north. 

NOSTOCK,  the  name  of  a  vegetable  substance,  of  a  greenish 
colour,  partly  transparent,  and  of  a  very  irregular  figure-  It 
trembles  at  the  touch,  like  jelly,  but  does  not  melt  like  that  It 
is  found  in  all,  but  most  frequently  in  sandy  soils,  usually  after 
rain  in  summer. 

NOTARIAL  Acts,  are  those  acts  in  the  civil  law,  which  re- 
quire to  be  done  under  the  seal  of  a  notary,  and  are  admitted 
as  evidence  in  foreign  courts. 

NOTARY,  in  Law,  is  a  person  duly  appointed  to  attest  deeds 
and  writings ;  he  also  protests  and  notes  foreign  and  inland  bills 
of  exchange  and  promissory  notes,  translates  languages,  and 
attests  the  same,  enters  and  extends  ship's  protests,  &c. 
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NOTATION,  in  Arithmetic,  the  method  of  expressing,  bj 
memos  of  certain  characters,  aoy  proposed  quantity.  In  the 
amodern  analysis,  notation  implies  a  method  of  representing 
nay  operation,  and  the  judicious  selection  of  proper  symbols 
for  this  purpose  is  an  important  consideration,  which  every 
author  who  undertakes  to  write  on  this  subject  should  particu- 
larly attend  to.  In  the  common  scale  of  notation  every  num- 
ber is  expressed  by  means  of  the  ten  characters,  0,  1,  %  3,  4, 

6.  6,  7,  8,  9,  by  giving  to  each  digit  a  local  as  well  as  its  pro- 
per or  natural  va'ue,  the  discovery  of  which  was  perhaps  one 
of  the  most  important  steps  that  has  ever  been  made  in  mathe- 
matics, and  does  as  much  honour  to  its  inventor  as  any  other 
in  the  history  of  this  science.  With  regard  to  the  characters  or 
digits,  by  which  numbers  are  at  this  date  universally  expressed, 
they  seem  to  be  the  same,  with  a  very  slight  alteration,  as  those 
that  were  originally  employed  for  that  purpose ;  but  their 
forma  are  not  such  as  to  indicate  their  origin,  though  some 
authors  have  discovered  more  ingenuity  than  judgment,  by 
endeavouring  to  trace  them  to  the  Greek  alphabet,  and  hence 
inferring,  contrary  to  every  evidence,  a  Grecian  origin  to  our 
present  system  of  notation.  See  the  different  arithmetical 
characters  in  the  following  engraving   - 

I   ym^ii   l  -U    q 

/  p  w  £  if  if  v   a  q  10 
/  jj  av  &  b  q  v    \  q  u 

/    7  3  a  g  6  a  a  9  10 

2 \  *z>  i  v  y  3  g  *z  (/  q 

,/    Z  a  4  5  6  7  8  9  <*0 

Notation  of  the  Hebrews,  resembled,  in  a  great  mcasuro, 
that  of  the  Greek*  above  described ;  thus, 

Instead  of  our  units 1,  2,  3,  4,  6,  0,  7.  8,  0, 

The  Hebrews  used  their  letters, ....  n,  a,  a,  -»,  n,  *»,    i,   n,    o. 

For  onr  tens,  as 1 0,20,30,40,50,60,70,80,90, 

They  employed \  3,  %  o,  a,  d,  j\  b,    v. 

For  the  hundreds  they  used p,   %  v,  n,  i,  o,  i,  %  r. 

And  for  representing  thousands,  they  had  again  recourse  to 
their  simple  units,  distinguishing  them  only  by  two  dots,  or 

acute  accents,  thus  n,  or  n,  expressed  1000;  3  2000;  •  10000, 
and  so  on. 

Notation  of  the  Greeks.  These  people  had  three  distinct 
notations ;  the  most  simple  of  which  was,  by  making  the  letters 
of  their  alphabet  the  representatives  of  numbers,  a,  1 ;  ft,  2; 

7,  3 ;  and  so  on.  Another  method  was  by  means  of  six  capital 
letters,  thus,  I  [ul  for  ftta]  1 ;  II  hr« vri ]  5  :  A  [£«ra]  10 ;  H  [UtKarov] 
100;  X[x*ca]1000>  M  [fivetaj  10000 ;  and  when  the  letter  n 
enclosed  any  of  these,  except  I,  it  indicated  the  enclosed 
letter  to  be  five  times  its  proper  value,  as  stated  above ;  thus, 

i.il  represented  60 ;  |H|  500 ;  |x|  5000,  and  so  on.  This  notation 

was  only  used  to  represent  dates  and  similar  cases ;  for  arith- 
metical purposes  they  bad  a  more  organized  system,  in  which 
thirty-six  characters  were  employed,  and  by  these  any  number 
not  exceeding  100000000,  mi*  lit  be  expressed ,  though  in  the 
first  instance  it  appears  that  10000,  or  a  myriad,  was  the  extent 
of  their  arithmetic 

Oar  digits 1,2,3,4,5,   6,   7,    8,9, 

They  expressed  by  the  letters  a,  ft,  y,  fl,  t,    c*   g.    n,   9, 

For  our  tens,  as   10,20,30,40,50,00.70,80,90, 

They  employed  the  letters    1,    r,  X,  /1,  v,  $,  0,  *■,  ^ . 

The  hundreds  were  expressed  by . .    p,   ».  r,  v.  e>  x,  if/,  w,  ^ . 

And  the  thousands  by  a,  fi%  y,  a,  «,   e,  Z,  v,     *• 

1     1    1    *    1     •     /    1      $ 

That  Is,  they  had  recourse  again  to  the  characters  of  the 
simple  units,  which  were  distinguished  by  a  small  iota  or  dash 
placed  below  them ;  and  with  these  characters  a  number 
under  10000  was  readily  expressed;  and  this,  as  we  have 

1A 


observed  above,  was,  for  feme  time,  the  limit  of  their  arithme- 
tic. Afterwards  10000,  or  a  myriad,  was  represented  by  m, 
and  any  number  of  myriads  by  M  placed  under  the  number  of 
them.    Thus,  a  ft  y 

SX.  SI.  M. 

represented  10000  20000  190000,  fee. 
Notation  of  the  Romans.  This  is  still  employed  by  us  for 
dates  and  other  similar  purposes,  and  is  too  well  known  to 
require  a  very  minute  description.  The  Roman  numerical  cha- 
racters are  seven  in  number ;  viz  I.  one ;  V.  five ;  X.  ten ;  L. 
fifty ;  C.  a  hundred  ;  D.  or  13.  five  hundred ;  M.  one  thousand  ; 
this  last  number  is  also  sometimes  expressed  by  Dfj,  or  by 
CIo.  And  by  the  various  combinations  of  these  characters, 
any  number  whatever  might  be  expressed,  as  In  the  following 
table  :— 

I. 

If.    <     As  often  as  any  character  Is  repeated, 

III.  I  so  many  times  is  its  value  repeated. 

IY    S     A  less  character  before  a  greater,  dimin- 
*   \  ishes  its  value  by  the  less  quantity. 


1 
2 
3 


4 

5 


6  — 


V. 
VI. 


7 
8 
9 
10 
11 
40 
50 


VII. 
VIII. 
IX. 
X. 

xr. 

XL. 
L. 


S     A  less  character  after  a  greater,  in- 
t  creases  its  value  by  the  less  quantity. 


60  =  LX. 

100  =  C. 

*nn  —  t\  «-  v~    S     For  every  o  added,  this  becomes 
500  =  D.  or  I0.  \  fcn  t.me9  £  ^ach 

inna  —  \r  r>r  fT^  S  For  every  Cq,  set  one  at  each  end, 
iuw  —  m.  or  cio.  j     th[n  bccomes  ten  t|me9  as  mucn. 

aaaa  —  v~~  *.  tt  S  A  line  over  any  figure  increases  it 
6000  -  loo.  or  V.  J      |Wj0  foW 

0000  =  VI. 

10000  =  X.  or  CCIoo- 
60000  =  1003. 
60000  =  LX. 
100000  =  M  or  CCCI003- 

1000000  =  MM.  or  CCCCIoOOO- 

Notation,  in  Mosie,  the  manner  of  expressing  or  represent- 
ing by  characters,  all  the  different  sounds  used  in  music. 

NOTE,  a  minute  or  short  writing  containing  some  article  of 
business ;  in  which  sense  we  say  promissory  note,  note  of  hand, 
bank  note,  &c. 

Note,  Bank.  The  paper  currency  of  any  bank,  as  of  the 
Bank  of  England,  that  of  Scotland  or  Ireland,  or  of  any  pro- 
vincial or  private  bank.— This  currency  is  known  as  bank- 
paper,  or  bank-note,  and  this  note  is  usually  printed  on  a  par- 
ticular sort  of  paper,  from  an  engraved  plate.  The  consider- 
ation of  every  such  engraving,  but  for  the  sake  of  alphabetical 
reference,  would  in  this  Dictionary  belong  to  the  word  engrav- 
ing or  printing :  it  falls  most  naturally  under  the  word  Note. 
But  as  preliminary  explanations,  we  shall  here  define  accurately 
the  two  species  of  engraving  that  have  been  heretofore  employed 
in  printing  bank-notes :— First,  then,  there  is  employed  ettyrev- 
ing  in  Creux,  or  copper-plate  engraving,  whtre  the  line  or 
figure  intended  to  be  printed  is  cut  down  into  the  copper.  This 
line,  in  printing,  is  filled  with  the  ink,  and  the  intermediate 
surface  being  cleaned  off  after  the  plate  has  been  charged, 
contain**  of  course  no  ink,  and  leaves  the  paper  white.  This 
mode  of  printing  is  called  copmr-plate  printing.  Secondly, 
engraving  in  Relief,  wherein  the  lines  or  figures,  intended  to  be 
printed  on  the  paper,  are  left  standing  on  the  plate,  the  inter- 
mediate parts  being  cut  away.  In  this  case,  which  is  exactly 
the  converse  of  the  former,  the  ink  is  applied  to  the  surface 
only  of  those  raised  lines  or  figures,  and  from  them  it  is  trans- 
ferred to  the  paper;  the  intermediate  excavated  parts  con- 
taining no  ink,  and  therefore  leaving  the  paper  white.  This 
mode  of  printing  is  called  swfact  printing,  and  is  the  same  as 
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-j--.*--x  7svr?  :c  tr».  r:-.ii"*«s  :;  m  i**  ^mvs. 
i-r-i :  •  -■:  -j*  m^:-;  i'.".*  1:1:  rorxTW-r 
1:  i-  :«:  no:-.:?,  v^-?  :-::  =x  t'.«  fey  Mr.  Bmistoa  in  too 
: :  -  •  7  :.^  An^  r<:a  2  :*:r*  2  1 :-«  if  o«re  as.  It  coBtaiai  in 
:ti:i  ■.-.'  1  YLt.'t.  -tmi«  zr  Mr.  Pcvkxas  tbc  ji 
t^iL-t  i--»»:*.  *"!^-i-»«'i  17  C<tz&ek  Fanaaa ;  two 
.  v.f :  tr  :  r:< :  !t  :  :-::■?  r?-:-,n*,:r.-Mi  ui^e.  rmrmMkiy  tie 
» :  . " •  *  : :  1  ^rj.  z  -it. •«•  r  :<  ^3-*.  ^e  lie  tviae  and  stnatfi 

'"  1   :i:  *    r*:r*   :-r  >**  :wi*:e-;.  ti»i  prrirctlt  sheva  ia  tke 
F*  x  *  .:  zi^  : »•  r-«r:::^.i-».  \z»i  tizi-tr  draws  oat  straifht, or 
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•     •     *       •    *   9      m  *  •    I.    ■  '  .  *  *    *     T  "  i  "  *       i**      1"' 

7 » »    ','#■/»'/•  /'/*>*    »  ■>■'..•* .  v.        -/%.'.■:   i;  •  -1 '  • :  y. 

*,-»,*    #/•*  ,•*':    f«.»    ••  .<    ii.-     -,.*»..   t*'..'.*.  t   "  *  ';-■*    '■'*   'A 

***>*!  1    1    *'f +\ui\    i.t/*ii    '»    *  «. '/    •:.*  :;.\  •;%'»:  '/■.,■  V-*    -r.  .*•*..  it 

umI  i»  ir   ','f  !',-*.   «*,'.«.'*•';    *'*   ;#f.    o  *.    sr*r.*rii   c*r./.  :*r.';<t 

l#./  ,in'l  Ijr.  ■.     '##1        "-.» •.*#:.';•  •.  J*.    *r.'*i    ir.    *■.*'.    *4;.     I'.T  l/y«r 

I' •     !«*••»  f    *  •. r f '  r.*  ■    '/i    '/f'^J.    Jjr.'ir?,   5sr.fi  Jr'. i^f.'J.  t'j  t1.':  J.ro- 
i.'iul    f».i;.-  r    *:    *'.     »•  r   l'..»r.  «.?   \-.t;  \'y.  ».<   of  \.U'ti*W\.  'Ali.'iO'it 

*  ;,»  f  f#l  1  » /»  t.r,.r.»  :.'  «  1  /»•  *  r  i-  r-  r.  jr  *Ufi  M  ^iXfii'i-fii^g  tiie 
^  •  »  'iril  y  of  '■<*    '#   '•'  r. 

It     14    tf'i' .    i/i.  I    "J.«ii     u    i.'jS;..ff/    r#M*    tn    r.'ir.tiri*    in    t»o 

#  '/l»/«ir«.  *if  «  '.  •  '»  in  :  )l  tK'  ».-»i'#  iri  ol  If.';  r^firV, 'i*  ;  t.'i';  t'tfllii:r 
li.M  If'  •  n  f»f..*  1  u«  'I  l»>  ofiinsiry  in'.Jif  *,  J  #r  uthtiy  )*-hr*  in  tliC 
|'j|iff|r  «l...r<  ■  i.r.'l  litili,  «».'J  iri  ti|lf.  |/^i/<  1.  £.'..;  il.e  latter  is 
1 'i'i|ff< 'I  'i.*"1/.  111  iffHi'n-/  f.iii'.'i>4,  \  Jij.i.f  t.^rt^tfi/4,  OJI-f. lothn. 
'- '  If  1*  1,  #*  pM*'Mji«<J.  1I1' n  If, f,  l'i  :t|i;;ro{ri«it«:  Un%  l>  ranch 
'J  hi  I  <  «t'  I  «j  - 1  *•  !y  lo  1  In-  i.<  1  niiiy  of  li^rik-iioi'-s  ;  ht»Ilt  Loader, 
w  iiiii;  1'i'ilr  i»»  '  1 1  htin  |i« » 'iliiii l>  f«  I1n1.1l  ajfpii'  ;i'»oii">  of  it  for 
Hi*  if« » 'fifi(# I ■  iliii<«  iii  of  ili.it  olif  « I  ,  ;irifl  rii  ih'r*:  is  no  r#-al 
«■  # '  ■  1  / 1 1  y  11  nil  si  |'»i;i  1  ^  l'i  If'  :i>  In'  w  r|  in  0/1/  colour,  it  fiiUSt 
1  oil','  »j»i'  nil  /  li'  4'iii;'M  for  in  tit'.  1  oiuliin'itioii  of  l.\o  or  rnorf: 
hiI'i'im,  .i-i«l.  in<|i  f  i|(  ili«  <  ti'iii-.ioii  of  fi'.l'i  Hum  ol'laiii<-<l  for 
Mi«  »  4«  ni  i  ol  v ■'  1 1«  i>,  iii/rriiiilv  ol  i-orfilfinalion,  ami  iJif/i cully 
of  1  ii  1  iiiioo,  1  4|i< '  iiilly  in  |iijfilui/a  will  li<-  foiiml  utterly  to 
H'fy  hiiiiiii'iii  1'^  »n>  of  Id'-  or'liii'iry  moil' n  of  (iiintJii^  in  iwo 
1  'fl'iiii* 

'J  In  ii  ii' luiN  wi<  ilinvn  fioin  Sir  Williani  (Jon^n.'ve'.s 
"  Aii  il>  «i  >  ol  iIk  Inn*  I'iiim  ij'l«  1  of  Sifurily  against  I'or^cry," 
lnai  rilii  if  l'i   lie    I. .ni  ol  Liti  i|iool.     'Mi'-  |inlilif:  nrr;  (ilririuly  in 

|fH4Hi  m    I'm  of  11  liinill    voliinii*    wliliii   Slf    \Vi|li:i|||  plJ III i .shod  on 

iIm  |n  «•!• » ( ff  11  iJ  ili<  in*  f  iilli'- iiiii'iicy.  An  one  of  flu*  roin- 
HiMMHMif  11  ill  itii|nir  y  ii«  In  tin  hml  mean*  of  |irrvf-iiiin^  lor- 
KMt,  r«u  \\  illi.im  I  nuytt  »i»  1  iii|il<i>fil  Mi.  lfKinslon  to  imi- 
I  •!»  ,  In  m'i'i'I  iinil  1  ii|i|iii  1  up,  1  ■niiiy*,  |i«»i  f  !•  in  !4j  ol  1  lie:  not<  ,s 
m  hli  h  lie  Ahi'ii'iiii  mil>il4  |»if  .1  11I1  il  In  Ihr  Uiiuk  of  Iwi^laiii] 
114  hniiiitiilili  .  10  11  huh,  nl  !•  ni.  wonlil  liikr  V<IU.S  of  the 
Imjiii  *  Iiiim    lo  nitil i«i  1        N'nv,  livi-  lii'inN   of   ;t  Homer,  which 
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i.z  : -  ::<  S:  re* r^  vi«s  prodocrd*  are  eigk 

i*   ::::•  -  zz  z*n  ::'  Lie  Buk  Charter,  perftrthf 

rr.   .*  ».y-.-.  :i*  ivi  c:  a  irk  auxuirinc  fiass.    And  tat 

-r.r  v.-        -A*  .VT*r,.:ji  «n:er»  eKxmaic  it  woald  cast  Ike 

.'.  .:%*.?  vi. *  c::?.  15  three  jcin  aad  ten  moatlis.    All 

us*    =1  tk'.T^i  exc* '. "- Q'Jy  e^c-cra  for  the  oie  of  aay 

I  %  ::.*  BriL*.:r,5.  :"suh*r  aad  son.  io  sereDteea  dayt, 

•  *cd  t#T   hud  too.  «.iA*^ai  tbe   aid  of  machinerr.     There  h 

i  v.rAt.tr  ti'j'*.  M-ich  thoazb  sappmsed  in  tke  printed  toonm 

of  i;.t  Axtr:c<2  ar:i»ts.  is  tae  si\ih  specimen  ia  Sir  Wilban 

C^.r,»:rr%c*  *•: 'k.  and  *<>  nch.  accoraioz  to  ike  estimate  of  its 

ik\,n ,4\jt*.  «osM  la^c  the  forrer  a^e  «ears:  butwaackMr. 

.  Fir  an  -ton.  iiis  son.  aiwi  a  second-rate  eDcraver.  imitated  per- 

rVr.tlv   ia  uiirtv-ihrce  c^ts.  and  b\  hand,  aithout  toe  aid  ef 

i  n.&i  Liricry. 

Ha%ir  2  thus  brief*  noticed  the  facility  with  which  the  mart 
eIar-ora:'.-iT  cnzratcCi  t  ai.k-Dotes  mav  be  imitated,  we  come  aaw 
;  to  rii  icrii.e  the  L'omp*?HftH  P*unt  Plate,  the  parti c alar  a/opli- 
;  cation  ol  which  to  Bank  of  Kfij:land  notes,  in  one  or  two  parti- 
j  tulars.  «e  shall  not.  of  course  for  obtious  reasoas,  ventarelo 
;  describe.  Though  this  plate  is  compound,  its  operation  at  a 
simultaneous  impression  is  entirely  different  from  that  waica 
the  Bank  employs,  not  only  as  to  the  mode  in  which  tbe  effect 
ia  produced,  but  also  as  to  its  manner  of  effecting  the  seenritj 
of  thrr  note.  In  fact,  the  particular  effect  of  printing  in  cotoars, 
s(\<r[it\  for  a  portion  nf  the  security  of  the  Bank  of  Eaglaad 
note,  cannot  be  imitated  by  tbe  Compoond  Plate,  while  tke 
characteristic  work  of  the  Compound  Plate  cannot  be  pa> 
duced  by  separate  impressions;  so  that  no  use  of  the  latter. 
houcier  public,  could  tend,  in  the  least,  to  facilitate  the  imita- 
tion of  tbe  former.  It  is  evident,  therefore,  that  although  tke 
geniTal  principle  of  printing  in  colours  is  found  to  be  the  best 
means  of  security  against  forgery,  still  there  if  a  suffidtflt 
variety  to  be  derived  from  this  pencral  principle,  not  only  fir 
tliu  protection  of  the  notes  of  the  Hank  of  England,  bat  for 
those  aUo  of  tbc  Country  Batiks,  without  either  invalidaliaf 
the.  ot/irr.  The  Bank  of  Eiigl'ind  may,  therefore,  specify  tke 
peculiar  system  of  the  combination  of  colours,  which  they  baie 
adopted,  us  part  of  their  security  ;  and  they  may  confine  tkis 
to  themselves  by  a  protecting  act  of  parliament,  without  at  all 
iuteifuring  with  the  peculiar  security  of  the  Compound  Plate; 
and  this  latter  plan  of  printing  in  two  or  more  colours,  may 
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cared  to  the  other  brioches  of  the  Paper  Currency, 
he  least  effect  upon  the  protection  of  parliament 
>  the  Bank  of  England  Note. 

keen  already  observed,  that  the  Compound  Plate  is 
e  application  of  certain  principles  illustrated  by  Sir 
3oocrcvo  in  his  book  on  the  Metallic  Currency,  not  to 
rfeited  without  immediate  detection.  It  is  curious  to 
he  applicability  of  these  same  principles  to  the  secu- 
jf  coin  and  paper  currency.  That  which  is  the  coin 
9  case,  becomes  the  plate  for  the  printing:  from  in  the 
d  the  delicate  and  perfect  union  of  colours,  which  will 
to  be  thus  effected  on  the  paper,  produces  a  similar, 
t  so  positive  a  test  of  originality,  by  its  coincidence 
latioo,  as  that  which  the  union  of  the  metals  them- 
es in  the  eoiu :  but  this  will  be  bettor  understood  by 

I. 

►late*  are  made  of  two  metals,  of  which  ono  must  be 
:opper,  or  other  metal  at  least  as  strong.  The  design 
rawn  on  the  brass  plate;  the  parts  in  which  it  is 
to  introduce  the  second  colour,  aro  then  cot  out  in 
delicate  yiYijrree.  A  second  plato  is  then  combined 
irst,  by  a  process  peculiar  to  this  sort  of  workman- 
parts  of  which  are  fitted  most  accurately  into  all  the 
i  of  the  brass  plate ;  and,  indeed,  the  fineness  of  the 
by  hypothesis  such,  that  the  combination  can  only  be 
r  this  peculiar  mode  of  uniting  the  two  metal  plates, 
i  then  engraved  as  one ;  and  for  printing;  they  are 
press  of  peculiar  construction,  so  that  they  may  be 

to  receive  a  different  coloured  ink  on  each  plate,  and 
n  to  print  whatever  work  may  be  engraved,  or  other- 
id  upon  them,  in  two  colours  at  one  impression. 
i  the  Specimen  Plato  before  us,  all  those  parts  of  the 
•  which  bear  the  red  colour,  as  my  own  name,  that  of 
iber,  and  the  various  crescents  or  devices,  may  be 
i  the  second  colour  workmanship  cut  out  in  filigree 
t  plate,  while  the  black  ground  exhibits  tho  second 
bined  with  the  first.  By  this  means,  the  most  beau- 
delicate  junction  of  colour  is  effected.  The  finest 
igh  formed  of  various  portions  of  different  colours, 
rfect  as  if  produced  in  one  colour  by  the  stroke  of  an 
i  plate;  a  single  point  may  be  found  of  the  two 

perfect  union ;  and  the  most  beantiful  and  correct 
is  of  colour  and  complicated  variety  of  forms  may  be 
as  nlterly  to  defy  imitation  by  any  of  the  ordinary 

of  printing  in  two  colours.  In  fact,  if  sufficient  art 
d  to,  in  combining  this  tissue  of  extremely  nice  and 
olour  over  the  whole  surface  of  the  Compound  Plate, 
nt,  the  whole  of  the  work  on  the  note  mnst  be  pro- 
one  simultaneous  operation  of  the  forger,  and  can- 
ine American  note,  be  imitated  in  any  way  that  pro- 
i  repetition  of  impressions. 

e  only  in  conclusion  to  add,  that  we  will  give  one  hnn- 
eas  to  any  artist  who,  by  two  impressions  of  printing 
lours,  shall  produce  the  fellow  of  Whiting  and  Bran- 
m pound  Plate,  as  engraved  and  printed  for  Dr. 
s  Dictionary  of  Mechanical  Science. 
I,  in  Musio,  are  characters  which  by  their  various 
I  situation  on  the  staves,  indicate  the  (Juration  as  well 
vity  or  acuteness  of  the  several  sounds  of  a  compo- 

UILTY,  the  general  issue  or  plea  of  a  defendant,  In 
I  action  or  prosecution  ;  as  also  in  an  action  of  tres- 
ipon  the  case  for  deceits  and  wrongs. 
E,  in  Law,  is  tho  making  something  known  of  which 
s  or  might  he  ignorant  before,  and  it  produces  divers 

,  in  Grammar,  a  part  of  speech  which  signifies  things 
ny  relation  to  time ;  at  a  man,  Sec. 
L#,  in  the  Civil  Law,  a  term  nsed  for  the  constitution 
emperors,  as  of  Justin,  Tiberius,  Leo,  and  more  par- 
br  that  of  Justinian. 

Assignment  y  or  New  Assignment,  a  term  in  law  plead- 
actions  of  trespass,  where  the  form  of  the  declaration 
f  general,  the  defendant  pleads  in  bar  a  common  jus- 
;  to  which  the  plaintiff  replies  by  stating,  that  he 
is  action  as  well  for  a  certain  other  trespass  which  he 


states  with  more  particularity,  as  for  that  which  is  justified,— 
this  is  called  a  new  assignment 

NOVEMBER,  the  eleventh  month  in  the  Julian  year,  but 
the  ninth  in  the  year  of  Romulus,  beginning  with  March, 
whence  its  name.  In  this  month,  which  contains  thirty  days, 
the  sun  enters  the  sign  Sagittarius  $ ,  usually  about  the  twenty- 
first  day  of  the  month. 

The  Knlendar  of  Animated  Nature  for  November,  round 
London,  informs  us,  that  the  buck  grunts,  the  golden  plover 
appears,  snails  and  slugs  bury  themselves,  greenfinches  flock, 
the  winter  moth  and  the  common  fiat-body  moth  appear  in 
gardens  about  the  end  of  the  month. 

That  of  Vegetable  Nature,  shews  a  few  accidental  annual 
plants  in  flower,  according  to  the  temperature  of  the  season. 
The  laarustinus  and  the  calicantbus  praeoox  are  in  flower,  as 
are  some  primroses. 

In  the  Kitchen  Garden,  are  sown  short-topped  radishes  on  a 
warm  border,  and  pease  and  beans ;  celery,  endive,  artichoke, 
and  seakale,  are  protected ;  potatoes  left  in  the  ground,  are 
taken  up  as  wanted.  Outstanding  edible  roots  are  covered 
with  litter  or  leaves ;  cauliflowers  by  hoops  and  mats. — Peren- 
nials are  propagated,  and  any  thing  to  bo  transplanted,  and 
that  has  been  omitted  in  October,  must  now  be  removed. 

In  Routine  Culture,  all  operations  on  the  earth,  excepting 
digging  and  trenching,  must  be  performed  only  in  dry  wea- 
ther. Dress  artichoke  and  asparagus  beds ;  take  up  endive, 
broccoli,  and  cauliflower,  and  lay  them  flat  in  dry  ground. 
Weed  all  seedling  crops.  Dig,  trench,  and  manure.  Destroy 
insects,  and  fill  the  icehouse  if  you  can. 

In  the  Hardy  Fruit  Department*  plant  trees  in  dry  weather, 
stake  and  mulch  both  root  and  stem,  especially  tall  standards 
of  the  pithy  wooded  sorts.  Prune  vines,  dig,  dress,  and  prune 
hardy  fruit  trees:  the  nectarine,  peach,  and  apricot,  should  be 
deferred  till  spring.  Examine  the  fruit  room,  and  clear  it  of 
all  decaying  fruits. 

In  the  Culinary  Hot-house  Department,  glass* case  without 
artificial  heat,  sow  small  salads,  and  pease  and  beans,  to  trans- 
plant or  remain.  Attend  to  air,  and  removing  decayed  leaves. 
Transplant  lettoces  from  the  cold  frames,  to  force  them  for- 
ward ;  begin  to  force  asparagus,  and  build  mushroom- beds. 

In  the  Flower  Garden  open  ground  Department,  plant  dried 
roots  of  border  flowers ;  transplant  biennials,  if  the  weather  is 
fine ;  protect  tender  roots  by  litter  and  leaves,  or  tan  and  ashes. 
Land  op  trees  with  mats  or  straw,  covered  with  nets.  In  the 
routine  culture,  collect  earths,  composts,  and  manures. 

In  the  Flower  Garden  Hot-house  Department,  glass-case  with- 
out artificial  beat ;  take  care  of  alpines,  annuals,  and  peren- 
nials intended  for  forcing.  Guard  against  damps  by  excluding 
air  charged  with  heavy  moisture.  In  the  hot-beds  and  pits,  go 
on  forcing  all  manner  of  flowering  shrubs,  bulbs,  and  perennial 
plants.  Blow  Dutch  roots  in  water  glasses.  In  the  green- 
house, the  temperature  must  he  4*2°  at  a  medium.  In  the  dry 
stove,  the  temperature  should  be  46°  or  50°  at  a  maximum. 
In  the  bark  and  moist  stove,  from  &>°  to  70°  at  a  maximum. 

In  the  Pleasure  Ground  and  Shrubbery,  plant  deciduous 
trees  and  shrubs  of  the  hardier  kind  in  dry  weather;  prone  and 
cut  hedges ;  protect  magnolias,  Chinese  rose-trees ;  roll,  mow, 
and  sweep  turf.  Prepare  for  planting,  by  levelling,  digging, 
trenching.  &c. 

In  the  Nursery  Department,  fruit  trees  must  be  planted  only 
in  mild  weather ;  after  the  middle  of  November,  it  is  not  pro- 
per to  meddle  with  fruit  trees  till  February.  Ornamental  trees 
and  shrubs  may  now  be  planted;  the  larger  seeds  of  forest 
trees  may  be  sown :  cones,  acorns,  masts,  nuts,  keys,  and  ber- 
ries for  immediate  sowings,  may  now  be  gathered. 

Permanent  Plantations  and  Park  Scenery  trees  should  now 
be  planted  in  temperate  weather;  deciduous  trees  should  be 
pruned,  thinned,  or  felled,  according  to  circumstances.  Dead 
fences  of  every  description,  repair  or  erect;  but  never  build 
walls  in  December  or  January. 

NUCLEUS,  the  Kernel,  is  used  by  Hevelius,  and  some 
other  astronomers,  for  the  body  of  a  comet,  which  others  call 
its  head,  as  distinguished  from  the  tail  or  beard.  Nucleus  is 
also  used  by  some  writers  for  the  central  parts  of  the  earth  and 
other  planets,  which  they  suppose  firmer,  and  separated  from 
the  other  parts,  as  the  kernel  of  a  nut  is  from  the  shell. 
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•■;•••  ;•- -.*:  r;iii-  r  -lii-iCTts.  wi.ua  r-a«i-rr  a  verse,  period, 
*-  I'-'.-r  t^~*-*  i  .-■•    *    *«;  *i" 
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V  4  ■  1  .  .  *^  -  ■  1-^  ".!•?  w^-?3  ?  :"iaa  :a^it^J«  I.  V.  X.  L 
".    7.    V       »..  .\    -,-■■»   :■*  -Jit*  R  •;m7. 
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j  ;  :  £.:.  ia?":«.  v  w^.i'.'i  r  rfpeiiffd;  and  is, 
.  •:*  -■■!?-«  :;' 2i:*a^:a.  wii-.vi  *  -M-r-ssin^  by  those 
■  *.  t.-i  •.-■*  ■  *  *  - ;  -. :  zl  :+r  ;r :  :':-*-^l.  I-  :  -%i-.' r  :.*i2t  the  nine  signi- 
:"i.-.:  ir:wj«  "tw  *i:r-*j  2.;:  islj  la.a,  b«t  :en*.  hundreds, 
"■  -.n*.  '.'  =-■:  *i-:3  :iin»:*^r  :u  1  i:«:i!  viije  ?i^en  to  it,  10 
•:ir.  •-■  .;  »  .1-3  v  : •- ;  "Jr-fy  ■fs^re'**  ocl*  unit*,  yet  in  the 
\<- .-.".  i'*"«t  v.*;  -*c::-?  :e=*.  :a  :r.e  :hird.  h act! reds;  in  the 
f:^r  '-..  •-. ;?:*i-  :* :  :.-.-*.  >>:o  r*pre*-.»cw  five  thousands,  fife 
i-a-lr»^*.  "":":y.  a=i  ft*.  H-;=ce.  the  a.  ?3  express  any  vrittea 
r.-an.b*r.  'vr  :.#  »**rra  the  pr:p':r  ^a'ue  to  earh  character, 
teri-.r.isr  *'.  tr.e  rr-.thiad.  •iivi-ie  ;':•?  proposed  number  into 
period*  of  t-.rr?  p!v:<*  each,  ar*d  c?r.*idor  two  of  these  as  fonn- 
in*  one  period  o:"*i\  p!ace*;  then  ea:h  of  t?ie*e  greater  periods 
ha*  %  r.av.e  r^inmon  to  a!l  the  fi*ur^  of  which  it  is  composed; 
the  f.Mt  sit  \.t\r.z  cniu  :  the  ne\:  ?:\.  rs:!!:on<  ;  the  third,  mil- 
lions  of  aii!i:on»f  or  billions;  the  fourth,  trillions  ;  and  so  on: 
alto  every  t.alf  period  of  three  places  is  read  separately,  or  by 
iU':lf,  so"m<.ny  hundreds,  teos.  and  unii«  ;  only  after  the  left- 
hand  half  of  each  period,  the  word  thousands  is  repeated;  and 
at  the  end  of  each  complete  period  its  common  name  is  added: 
Tfiuq, 

4  091,  is  four  thousand,  five  hundred  and  ninetv- 

one. 
3 10,7 IS,  is  three  hundred  and   forty-six   thousand. 

seten  hundred  and  eighteen. 
17,071, GOO,  is  forty. scYcn  million,    six    hundred    and 

seventy-one  thousand,  six  hund  red. 
7,118,107,000,000,  is  seven  billion,  four  hundred  and  eighteen 

thousand,  four  hundred  and  sixtj-sctea 

million,  six  hundred  thousand. 

The  French  enumerate  their  numbers  in  a  different  manner, 
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calling  the  first  three,  hundreds  and  units;  the  next  three, 
thousand* ;  the  next  three,  millions ;  the  next  three,  billions, 
the  next  three,  trillions,  &c. 

Numeration,  or  Notation,  the  artof  expressing  in  characters 
any  number  proposed  in  words ;  or  of  expressing  in  words  any 
number  proposed  in  characters* 

Numerator  of  a  Fraction,  that  number  which  stands  above 
the  line,  and  shews  how  many  parts  the  fraction  consists  of;  as 
the  denominator  represents  the  number  of  pafts  into  which  the 
■nit  is  supposed  to  be  divided. 

NUMERICAL,  or  Numeral,  something  that  relates  to 
number. — Numeral  Algebra,  are  those  cases  in  which  numbers 
are  employed,  in  contradistinction  to  Literal  Algebra,  or  that 
in  which  the  letters  of  the  alphabet  are  made  use  of. 

NUMIDA,  the  Pintado  or  Guinea  Hen,  in  Natural  History, 
a  genus  of  birds  of  the  order  gallinas,  whose  native  territory  is 
Africa.  It  is  gregarious,  having  been  often  seen  in  numerous 
flocks,  but  now  extremely  common  in  this  country.  The  female 
la\s  many  eggs,  and  secreting  her  nest,  sometimes  will  sud- 
denly appear  with  a  family  of  twenty  young  ones.  It  is  a  bird 
of  harsh  sound,  which  it  almost  perpetually  utters.  The  flesh 
of  the  young  birds  is  valued,  and  its  eggs  arc  thought  prefer- 
able to  those  of  the  common  hen. 

NUNCIO,  or  Ni'XTio,  an  ambassador  from  the  pope  to  some 
Catholic  prince  or  state. 

NUNCUPATIVE  WILL,  denotes  a  last  will  or  testament, 
only  verbally,  and  not  in  writing. 

NUPIIAR,  in  Botany,  is  the  yellow  water  lily,  from  the 
flowers  of  which  was  anciently  prepared  a  cooling  drink.  The 
Turks  still  make  sherbet  from  these  flowers,  which  give  a  kind 
of  bitter-almond  flavour  to  the  liquor  in  which  they  are  infused. 
Claas  Poly  and ri a,  order  Monogynia. 

NURSERY,  a  piece  of  land  for  raising  and  propagating 
trees  and  plants  to  supply  the  garden  aod  other  plantations. 
In  a  nursery  for  fruit  trees,  the  following  rules  are  to  be  ob- 
served. 1.  That  the  soil  should  not  be  better  than  that  in  which 
the  trees  are  to  be  planted,  when  removed.  2.  It  is  highly  ne- 
cessary that  it  be  fresh.  3.  It  ought  neither  be  too  wet,  nor  too 
dry,  but  rather  of  a  middling  nature,  though  of  the  extremes 
dry  is  preferred.  4.  It  must  be  enclosed  in  such  a  manner  that 
neither  cattle  nor  vermin  may  come  in  ;  and  to  exclude  hares 
and  rabbits.  5.  The  ground  being  enclosed,  should  be  care- 
fully trenched  two  feet  deep,  in  August.  In  trenching  tho 
ground,  cleanse  it  from  the  root*  of  all  noxious  weeds.  6. 
The  season  beinjf  come  for  planting,  level  down  the  trenches 
about  the  beginning  of  October,  and  then  lay  out  the  ground 
into  quarters,  which  may  be  laid  out  in  beds  for  a  seminary,  in 
which  you  may  sow  the  seeds  or  stones  of  fruit.  7.  And  hav- 
ins;  provided  yourself  with  stocks,  the  next  year  proceed  to 
transplant  them :  draw  a  line  across  the  ground,  and  open  a 
number  of  trenches  exactly  straight ;  then  take  the  stocks  out 
of  the  seed-beds  ;  in  doing  which  you  should  raise  the  ground 
with  a  spade,  in  order  to  preserve  the  roots  as  entire  as  possi- 
ble ;  prune  off  the  very  small  fibres ;  and  if  there  arc  any  that 
have  a  tendency  to  root  directly  downwards,  such  roots  should 
be  shortened.  Then  plant  them  in  the  trenches,  if  they  are  de- 
signed for  standards,  in  rows  three  feet  and  a  half  or  four  feet 
from  each  other,  and  a  foot  and  a  half  distant  in  rows  ;  but  if 
for  dwarfs,  three  feet  row  from  row,  and  one  foot  in  the  row, 
will  be  a  sufficient  distance.  These  plants  should  not  behead- 
ed or  pruned  at  top.  If  the  winter  should  prove  very  cold,  lay 
tome  mulch  on  the  surface  of  the  ground  near  their  roots,  taking 
eare  not  to  let  it  lie  too  thick  near  the  stems  of  the  plants,  and 
to  remove  it  as  soon  as  the  frrfst  is  over.  In  the  summer  sea- 
son destroy  the  weeds,  and  dig  up  the  ground  every  spring 
between  the  rows.  See  Grafting.  As  to  timber  trees,  nurseries 
should  be  made  upon  the  ground  intended  for  planting,  where  a 
sufficient  number  of  the  trees  may  be  left  standing,  after  the 
others  have  been  drawn  out  to  plant  in  other  places. 

NUT,  in  Vegetable  Physiology,  is  a  hard  and  bony  seed, 
not  opening  by  valves,  but  usually  consisting  of  one  cell  and 
kernel. 

NUTATION,  in  Astronomy,  is  a  tremulous  motion  of  the 

earth's  axis,  through  which  its  inclination  to  the  plane  of  the 

ecfiptio  undergoes  some  changes.    This  phenomenon  was  first 

observed  by  Dr.  Bradley,  who  published  an  account  of  bis 
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discovery  in  1717.    The   period  of  these   variations  is  nine 
years. 

NUTGALLS,  are  excrescences  formed  on  leaves  of  the  oak 
by  the  puncture  of  an  insect,  which  deposits  an  egg  on  them. 
The  best  are  the  Aleppo  galls  of  commerce,  imported  for  the  use 
of  dyers,  calico  priutcrs,  &c. 

NUTMEG,  the  kernel  of  a  large  fruit,  not  unlike  the  peach, 
the  produce  of  the  Mikistica,  which  see*  The  nutmeg  is  sepa- 
rated from  its  investient  coat,  the  mace,  before  it  appears  in 
commerce.  The  nutmeg,  as  wc  receive  it,  is  of  a  roundish  or 
oval  figure,  of  a  tolerably  compact  and  firm  texture,  but  easily 
cut  with  a  knife,  and  falling  to  pieces  oo  a  smart  blow.  Its  sur- 
face is  not  smooth,  but  furrowed  with  a  number  of  wrinkles, 
running  in  various  directions,  though  principally  longitudi- 
nally. It  is  of  a  greyish  brown  colour  on  the  outside,  and  of 
a  beautiful  variegated  hue  within.  It  is  very  unctuous  and 
fatty  to  the  touch  when  powdered,  of  an  extremely  agree- 
able smell,  and  of  an  aromatic  taste,  without  the  heat  that  at- 
tends that  kind  of  flavour  in  most  of  the  other  species.  Tho 
largest,  heaviest,  and  most  unctuous  are  to  be  preferred,  such 
as  are  the  shape  of  an  olive,  and  of  the  most  fragrant  smell. 

NUX  VOMICA,  the  seed  of  the  officinal  strychnos,  a  native 
of  the  East  Indies.  It  is  about  an  inch  broad,  and  nearly  a 
quarter  of  an  inch  thick,  covered  with  a  kind  of  woolly  matter  ; 
internally  it  is  tough  and  hard,  like  horn,  to  the  taste  extremely 
bitter,  but  having  no  remarkable  smell ;  it  consists  chiefly  of  a 
gummy  matter,  the  resinous  part  being  very  inconsiderable. 
Nux  vomica,  reckoned  amongst  the  most  powerful  poisons  of 
the  narcotic  kind,  proves  fatal  to  dogs  in  a  very  short  time. 
Lourciro  relates  that  a  horse  died  in  a  quarter  of  an  hour  after 
taking  an  infusion  in  wine  of  the  seeds  in  a  half-roasted  state. 
It  is  employed  to  stupify  fishes  in  a  !i>h  pond,  when  they  como 
to  the  surface  and  are  easily  taken* 

NYMPH,  among  naturalists,  that  state  of  ringed  insects 
between  their  living  in  the  form  of  a  worm  and  tbeir  appearing 
in  the  uinged  or  most  perfect  state. 

NYL  GHAU,  in  Zoology,  an  animal  between  the  deer  and 
the  ox,  swift  of  foot,  and  remarkably  strong.  The  first  pair 
were  sent  from  Bombay  to  England  in  the  year  1767,  as  a  pre- 
sent to  Lord  Clivc. 

NYMPHJKA,  Water  Lily,  a  genus  of  the  polyandria  mo- 
nogynia class  and  order,  of  which  there  arc  six  species  :  1.  and 

2.  The  lutea  and  alba,  or  yellow  and  white  water  lilies;  na- 
tives of  Britain,  growing  in  lakes  and  ditches.  Linna»us  tells 
us  that  swine  arc  fond  of  the  leaves  and  roots  of  the  former, 
and  that  the  smoke  of  it  will  drive  away  crickets  and  batta*,  or 
cockroaches,  out  of  houses.  The  roots  of  the  second  have  an 
astringent  and  bitter  taste,  and  are  used  to  dye  dark  brown. 

3.  The  lotus,  with  heart-shaped  toothed  leaves,  a  plant  thought 
peculiar  to  Egypt,  is  mentioned  by  Herodotus  and  Savnry,  as 
growing  in  the  rivulets,  and  on  the  sides  of  the  lakes  ;  there  are 
two  sorts  or  varieties  of  this  plant,  the  one  with  a  white  the  other 
with  a  bluish  flower.  The  calyx  blows  like  a  large  tulip,  and 
diffuses  a  sweet  smell  resembling  that  of  the  lily.  The  first 
species  produces  a  round  root  like  that  of  a  potato,  and  the 
inhabitants  of  the  banks  of  the  lake  Mcnzall  feed  upon  it.  4.  In 
the  East  and  West  Indies  grows  a  species  of  this  plant,  named 
nelumbo  by  the  inhabitants  of  Ceylon ;  tho  flowers,  large  and 
flesh  coloured,  consist  of  numerous  petals,  disposed  in  two 
or  more  rows  ;  and  are  held  sacred  among  the  Hindoos.  It  is 
divided  into  several  distinct  cell*,  which  form  so  many  large 
round  beds  upon  the  surface  of  the  fruit,  each  containing  a 
single  seed. 

NYMPH. EA  Alba,  and  Lutea.  These  are  aquatics,  and 
scarcely  any  plant  is  more  deserving  of  our  attention.  Tho 
fine  appearance  of  the  foliage  floating  on  the  surface,  which  is 
interspersed  with  beautiful  flower*,  will  render  any  piece  of 
water  very  interesting:  it  should  also  be  observed,  that  gold 
fish  are  found  to  thrive  best  when  they  have  the  advantage  of 
the  shade  of  these  plants.  It  is  difficult  in  deep  water  to  mako 
them  take  root,  being  liable  to  float  on  the  surface,  in  which 
state  they  will  not  succeed.  But  if  the  plants  arc  placed  in 
some  strong  clay  or  loam,  tied  down  in  nicker  baskets,  and 
then  placed  in  the  water,  there  is  no  fear  of  their  success  : 
they  should  be  placed  where  the  water  is  sufficiently  deep  to 
inundate  the  roots  two  feet,  or  a  little  more. 
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OilLLISk.  il  Arcbiietture.  a  irnncated.  quadrangular.  anA. 
?T:.d:r  ^>  ran  id.  raised  as  an  ormrocnt.  and  frequeotlv 
t:-ric:.ed  ».:":•  ii.^cripiior.s  in  bas-r^iief.  or  hieroglyphics. 

OtilTL  AKY.  a  l'uceral  reciiier.  in  which   are  mitten  the 
D^me«  o'*  tii?  dead. 

OBJECT  Gn«.  in  Optical  Instruments,  is  that  which  i=* 
\  laced  toward*  li.e  o!,jtct.  the  other  tMri-me  Ims  being  called 
ti.i-  try* -cl-i-i*.  htioz  that  to  which  the  e>e  is  ducriri). 

UliJECTIVE  Line,  in  Per.«pectiie,  is  any  line  drawn  on  th«? 
rr.onietric^l  plane,  the  repreSL-ntation  of  which  is  sought  in  thf 
draught  or  picture. 

OHLAT  V,  thins:-*  offered  vi.lnntarily  to  kincs  by  their stihjectse. 

OliLATE.  FiatuTwi,  or  Shorttiufi,  hating  its  axis  s!:orttr 
than  its  middle  diameter,  be  ins:  formed  by  the  rotation  of  an 
'.-liip.ie  about  the  shorter  a\i>.  The*  earth  is  an  oblate  sphe- 
roid, the  polar  diameter   being  shorter  than   the  equatorial 
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diameter,  in  the  proportion  of  331  to  332:  that  is  to  say,  the 
polar  diameter  is  7900  railed,  and  the  equatorial  diameter  7024 
wiles. 

OBLATI,  secular  persons  who  bestowed  themselves  and 
estates  on  some  monastery,  for  which  they  were  admitted  as 
lay  brothers* 

OBLATIONS  ;  theso  primarily  denoted  thing*  offered  to 
God  either  through  the  church,  or  the  priests.  The  term  is 
now  used  in  a  less  restricted  sense. 

OBLIGATION,  a  bond  containing  n  penalty,  with  a  con- 
dition annexed,  either  for  payment  of  money,  performance  of 
covenant,  or  the  like. 

OBLIGBR,  in  Law,  he  who  eutcrs  into  an  obligation ;  as 
obligee  the  person  to  whom  it  is  entered  into. 

OBLIQUE,  in  Geometry,  something  slant,  or  inclining 
from  the  perpendicular,  as  oblique  ascension,  oblique  circle, 
obltqwg  desoeosion,  oblique  planes,  in  Dialing ;  oblique  sailing, 
in  Navigation*    See  these  several  words. 

OBLONG,  in  Geometry,  a  figure  that  is  longer  one  way  than 
another,  as  one  of  the  columns  of  this  page  of  paper ;  which 
takf*a  the  form  of  a  parallelogram. 

O SOLARIA,  a  genus  of  plants  belonging  to  the  didynamia 
class,  and  ranking  under  the  40th  order,  Personata*. 

O BOLUS,  in  Antiquity,  nn  ancient  Athenian  coin,  worth  a 
penny  farthing.  In  medicine,  obelus  signifies  a  weight  of  ten 
grains,  or  half  a  scruple.  Among  the  Sicilians,  vbolus  denotes 
a  weight  of  one  pound. 

OBRINB,  knights  of  a  military  order,  instituted  in  the  13th 
century  by  Conrade. 

OBSERVATION,  in  Astronomy  and  Navigation,  denotes 
the  ave—aring  with  some  proper  instrument  for  the  purpose, 
the  angular  distance,  altitude,  &c.  of  the  sun.  moon,  or  other 
celestial  body. 

OBSERVATORY,  Observatorhtm,  a  place  destined  for 
observing  the  heavenly  bodies  ;  or  a  building  usually  in  foim  of 
a  tower,  raised  on  some  eminence,  and  covered  wiih  a  terrace 
for  making  astronomical  observations.     The  more  celeb*  ntcd 
observatories  are,  1.  The  Greenwich  Observatory,  or  It  ova  I 
Observatory  of  England,  was  built  in  1(176,  by  order  of  Chas.  II. 
at  the  solicitation  of  Sir  Jonas  Moore  and  Sir  C.  Wien,  and 
furnished  with  the  most  Accurate  instruments  bv  the  same, 
particularly  n  noble  sextant  of  seven  feet  radius,  with  tele- 
scouic  lights.    The  province  of  observing  was  first  committed 
to  Flaoattead,  n  man  who  seemed  born  for  the  employment. 
For   fourteen  years,  with   unwearied  pains,  he   watched   the 
motions  of  the  planets,  and  particularly  those  of  the  moon,  as 
was  given  him  in  charge;  that  a  new  theory  of  thut  planet 
being   found,  exhibiting  all   her  irregularities,   the  longitude 
might  thence  be  determined*     In  the  year  1000.  having  pro- 
vided himself  with  a  mural  nreh  of  seven  feet  diameter,  well 
fixed  in  the  plane  of  the  meridian,  he  verified  his  catalogue  of 
the  fixed  stars,  (which  hitherto  had  depended  altogether  on  the 
distances  measured  with  the  sextant,)  after  a  new  and  very 
different  manner,  riz.  by  taking  the  meridian  altitudes,  and  the 
movements  of  culmination,  or  the  right  ascension  and  declina- 
tion.    With  this  instrument  he  was  so  pleased,  that  he  laid  the 
u«c  of  the  sextant  almost  wholly  aside ;  and  in  this  way  was 
the  astronomer  royal  employed  for  thirty  years  ;  in  the  course 
of  which  time  nothing  had  appeared  in  public  worthy  so  much 
Mpense  and  preparation ;  so  that  the  observer  seemed  rather 
to  have  been  employed  for  his  own  sake,  and  that  of  a  few 
friends,   than  for  the  public;   though    it   was   notorious  the 
observations  that  had  been  made  were  very  numerous,  and  the 
papers  swrlled  to  a  great  bulk.     This  occasioned  Prince  George 
'■f  Denmark,  in  1704,  to  appoint  certain  members  of  the  Royal 
Society,  riz,  the  Hon.  Fr.  Kobarts,  Sir  C.  Wren,  Sir   Isaac 
Newton.  Dr.  Gregory,  and  Dr.  Arhulhnot,  to  inspect  Flam- 
stead's  papers,  and  select  such  as  they  should  think  fit  for  the 
prri*,  purposing  to  print  them  at  his  own  expense;  but  the 
prince  dving  before  the  inipicsMoii  was  half  finished,  it  lay 
•'ill  for  some  time;  till  at  length  it  was  resumed  by  order  of 
Queen  Anne,  and  the  care   of  the  press   committed   to  Dr. 
^rbuthnot;  and  that  of  correcting  and  supplying  the  ropy  to 
**r.  Halle*.     Such  was  the  rise  and  progress  of  the  "  Historia 
'  <«iestis  ;"  the  principal  part  whereof  is  the  catalogue  of  fixed 
•tars,  called  alio  the  Greenwich  Gatalogue.     Flamslcad  was 


succeeded  by  Dr.  ITalley  ;  and  Dr.  Hallry,  in  1742,  by  Dr 
Bradley,  so  deservedly  celebrated  for  his  discovery  of  tho 
aberration  of  the  stars,  and  the  nutation  of  the  earth's  axis, 
after  Dr.  Bradley,  the  appointment  was,  in  17fr2.  conferred 
upon  Mr.  Bliss,  who  was  succeeded  iu  1785  by  Dr.  Maskclyne, 
the  late  worthy  astronomer  royal ;  upon  whose  demise,  in  1811. 
this  important  office  was  conferred  upon  Mr.  Pond. 

The  Greenwich  observatory  is  found,  by  scry  accurato 
observation,  to  lie  in  51°  28*  30"  north  latitude. 

2.  The  French  Observatory,  built  by  Louis  XIV.  in  the 
Fauxbourg  St.  Jaqucs,  Paris,  is  a  very  singular,  but  withal,  a 
very  magnificent  building.  It  is  eighty  feet  high,  and  at  the 
top  there  is  a  terrace.  It  is  here  M.  de  Lahire,  M.  Cassini, 
&c.  have  been  employed.  This  observatory  was  begun  in 
If  164,  and  finished  in  1072.  The  di  fie  re  nee  in  longitude  be- 
tween this  and  Greenwich  Observatory  is  2021)'  15"  each.  In 
the  Paris  Observatory  is  a  cave,  or  cellar,  of  one  hundred  and 
seventy  feet  descent,  for  making  various  experiments,  particu- 
larly such  as  relate  to  congelations,  refrigerations,  indurations, 
conservations,  &c.  And  in  this  cave  there  is  a  thermometer  of 
M.  de  Lahire,  which  is  always  at  the  same  height,  indicating 
the  temperature  of  the  place  to  be  always  the  same. 

3.  Tycho  Hrnhe's  Observatory  in  the  little  island  Ween,  or 
the  Scarlet  Island,  between  the  coasts  of  Schonen  and  Zea- 
land in  the  Baltic,  was  erected,  and  furnished  with  instruments, 
at  his  own  expense  ;  and  was  called  by  him  Uraniburgh.  In 
this  place  he  spent  twenty  years  in  observing  the  stars. 

We  may  enumerate  here  some  other  observatories,  as  that  of 
Pekin,  erected  by  a  late  emperor  of  China  in  his  capital,  upon 
thcrccommcndcition  of  the  Jesuit  missionaries;  and  that  of  the 
Bramins  at  Benares,  in  the  East  Indies,  of  which  we  give  an 
(Migrating,  (sec  plate  OnsF.uvvroRY)  representing:  and  illustrat- 
ing several  particulars,  as  in  the  following  description  : — 

The  observatory  at  Benares,  built  by  order  of  the  emperor 
Aekbar,  was  once  a  magnificent  structure ;  the  lower  part  of 
it  is  now,  however,  converted  into  stables ;  the  court  vards  and 
apartments  are  still  spacious.  It  stands  on  the  banks  of  the 
Gaiucs,  and  the  summit  is  approached  b)  a  staircase  leading 
to  a  large  terrace,  where  numerous  instruments  still  remain  in 
irreat  preservation,  stupendously  large,  immoveable  from  the 
spot,  and  built  of  stone,  some  of  them  being  upwards  of  twenty 
feet  in  height.    Their  graduation  is  very  exact. 

The  situation  of  the  two  large  quadrants,  marked  A  in  the 
plate,  whose  radius  is  nine  feet  two  inches,  by  their  being  at 
right  angles  with  a  gnomon  at  2r>°  elevation,  shew  the  stability 
and  excellence  of  the  architecture.  The  three  sights  on  this 
gnomon  occupy  a  space  of  3NJ  feet,  and  they  are  perfectly 
true.  The  quadrants,  20  feet  in  diameter,  are  built  in  perpen- 
dicular ovals,  that  follow  the  meridian  of  the  place.  The  arcs 
of  those  quadrants  are  graduated  into  nine  parts,  and  each  of 
these  again  into  ten  parts  =  90°  in  all. 

Figure  A  is  properly  an  equinoctial  sun-dial,  that  expresses 
solar  time  by  the  shadow  of  a  gnomon  upon  two  quadrants, 
one  cast  and  the  other  west  of  it.  Fig.  B  is  an  instrument  for 
determining  the  exact  hour  of  the  day  by  the  shadow  of  a 
gnomon,  which  stands  perpendicular  to,  and  is  in  the  centre  of, 
a  fiat  circular  stone,  supported  in  an  ohliquc  position  by  four 
upright  stones  and  a  cross  piece,  so  that  the  shadow  of  the 
gnomon,  which  is  a  perpendicular  if  on  rod,  is  thrown  upon 
the  division  of  the  circle  described  on  the  face  of  the  Hat  circu- 
lar stone. 

Figure  C  is  a  brass  circle,  about  two  feet  diameter,  moving 
vertically  upon  two  pivots  between  two  stone  pillars,  ha\iug 
an  index  or  hand  turning  round  hoiizoiitnllv  on  the  centre  of 
this  circle,  which  is  divided  into  3(50  parts.  This  is  in  fact  an 
azimuth  instrument ;  since  its  use  is  to  measure  on  what  point 
of  the  horizon  any  celestial  body  may  rise  or  set. 

Figure  I)  consists  of  two  circular  walls,  the  outer  one  forty 
feet  diameter  and  eight  feet  biph,  and  the  inner  wall,  half  that 
height,  appears  to  be  a  parapit.  from  which  to  observe  the 
divisions  on  the  upper  circle" of  the  outer  wall.  Both  circles 
are  divided  into  :iOO  equal  pnrts,  each  divided  into  20  lesser 
divisions.  In  this  inner  circle  is  a  pillar  exactly  in  its  centre, 
in  which  a  perpendicular  rod  has  been  once  placed. 

Figure  K  is  a  small  equinoctial  sun-dial,  constructed  simi- 
laily  to  lig.  A. 
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The  principal  instruments  for  a  fixed  observatory  are,  a  large 
fixed  quadrant  or  a  circular  divided  instrument,  chiefly  for 
measuring  vertical  angles ;  a  transit  instrument ;  an  equato- 
rial instrument ;  a  chronometer,  or  regulator ;  one  or  more 
powerful  telescopes;  a  tixed  zenith  telescope,  and  a  night 
teloscopc.  The  quadrant  or  quarter  of  a  circle,  divided 
into  i)0  degrees,  and  each  degree  subdivided  into  minutes 
or  smaller  parts,  has  been  made  of  various  sizes;  some  of 
them  having  a  radius  even  of  eight  or  nine  or  more  feet  in 
length.  When  those  quadrants  do  not  exceed  one  or  two,  or 
at  most  three,  feet,  in  radius,  they  are  generally  fixed  upon  their 
particular  stands,  which  are  furnished  with  various  mechanical 
contrivances,  that  are  necessary  to  place  the  plane  of  the  qua- 
drant perpendicular  to  the  horizon,  and  for  all  the  other  neces- 
sary adjustment.  But  large  quadrants  are  fixed  upon  a  strong 
wall.    See  Quadrant. 

The  transit  instrument  consists  of  a  telescope  of  any  conve- 
nient length,  fixed  at  right  angles  to  a  horizontal  axis,  which 
axis  is  supported  at  its  two  extremities  ;  and  the  instrument  is 
generally  situated  so  that  the  line  of  collimation  of  the  teles- 
cope may  move  in  the  piano  of  the  meridian.  The  use  of  this 
instrument  is  to  observe  the  precise  time  of  the  celestial  bodies' 
passage  across  the  meridian  of  the  observatory.  See  Transit 
Instrument. 

To  adjust  the  Clock  by  the  Sun's  transit  over  the  Meridian. 
Note  the  times  by  the  clock  when  the  preceding  and  following 
edges  of  the  sun's  limb  touch  the  cross  wires.  The  difference 
between  the  middle  time  and  12  hours  shews  how  much  the 
mean  or  time  by  the  clock  is  faster  or  slower  than  the  apparent 
or  solar  time  for  that  day  :  to  which  the  equation  of  time  being 
applied,  will  shew  the  time  of  mean  noon  for  that  day,  by  which 
the  clock  may  be  adjusted. 

Astronomical  or  equatorial  sector,  an  instrument  for  finding 
the  difference  in  right  ascension  and  declination  between  two 
objects,  the  distance  of  which  is  too  great  to  be  observed  by  the 
micrometer,  was  invented  by  Graham.  See  Equatorial. 

Equatorial  or  Portable  Observatory,  an  instrument  designed 
to  answer  a  number  of  useful  purposes  in  practical  astrouomy, 
independently  of  any  particular  observatory ;  it  may  be  made 
use  of  in  any  steady  room,  and  performs  most  of  the  useful  prob- 
lems in  the  science.    The  principal  uses  of  this  equatorial  arc : 

1.  To  find  the  meridian  of  one  observation  only:  for  this 
purpose  elevate  the  equatorial  circle  to  the  co-latitude  of  the 
place,  and  set  the  declination  semi-circle  to  the  sun's  declina- 
tion for  the  day  and  hour  of  the  day  required  ;  then  move  the 
azimuth  and  hour  circles  both  at  the  same  time,  either  in  the 
same  or  contrary  directions,  till  you  bring  the  centre  of  the 
cross  hair  in  the  telescope  exactly  to  cover  the  centre  of  the 
sun  ;  when  that  is  done,  the  index  of  the  hour  circle  will  give 
the  apparent  or  solar  time  at  the  instant  of  observation  ;  and 
thus  the  time  is  gained,  though  the  sun  is  at  a  distance  from 
the  meridian;  then  turn  the  hour  circle  till  the  index  points 
precisely  at  12  o'clock,  and  lower  the  telescope  to  the  horizon, 
in  order  to  observe  some  point  there  in  the  coutre  of  your  glass, 
and  that  point  is  your  meridian  mark  found  by  one  observation 
only ;  the  best  time  for  this  observation  is  three  hours  before 
or  three  hours  after  twelve  at  noon. 

2.  To  point  the  telescope  on  a  star  though  not  on  the  meri- 
dian, in  full  day-light  Having  elevated  the  the  equatorial  cir- 
cle to  the  co-latitude  of  the  place,  and  set  the  declination  semi- 
circle to  the  star's  declination,  move  the  index  of  the  hour  cir- 
cle till  it  shall  point  to  the  precise  time  at  which  the  star  is  then 
distant  from  the  meridian,  found  in  tables  of  tho  right  ascension 
of  the  stars,  and  the  star  will  then  appear  in  the  glass- 
Besides  these  uses  peculiar  to  this  instrument,  it  is  also  ap- 
plicable to  all  the  purposes  to  which  the  principal  astronomical 
instruments,  viz.  a  transit,  a  quadrant,  and  an  equal  altitude 
instrument,  are  applied. 

Of  all  the  different  sorts  of  chronometers  or  time-keepers,  a 
pendulum  clock,  when  properly  constrqeted,  is  undoubtedly 
capable  of  the  greatest  accuracy;  therefore,  such  machines  are 
most  rccommcndablc  for  an  observatory.  The  situation  of  this 
clock  must  be  near  the  quadrant,  and  near  the  transit  instru- 
ment ;  so  that  the  observer,  whilst  looking  through  the  telescope 
of  any  of  those  instruments,  may  hear  the  beats  of  the  clock, 
and  count  the  seconds. 


A  pretty  good  telescope  placed  trnly  vertical  in  an  observa- 
tory, is  likewise  a  very  useful  instrument,  as  the  aberration  of 
the  stars,  and  latitude  of  the  place,  may  be  observed  and  deter- 
mined by  the  use  of  such  an  instrument,  with  great  ease  and 
accuracy.    See  Telescope. 

The  night  telescope  is  a  short  telescope,  which  magnifies  very 
little ;  but  it  collects  a  considerable  quantity  of  light,  and  has  a 
very  great  field  of  view ;  it  therefore  renders  visible  several 
dim  objects,  which  cannot  be  discovered  with  telescopes  of 
considerably  greater  magnifying  powers ;  and  hence  it  is  very 
useful  for  finding  out  nebula?,  or  small  comets,  or  to  see  the 
arrangement  of  a  great  number  of  stars  in  one  view. 

The  principal  instruments  that  are  at  present  used  for  marine 
astronomy,  or  for  the  purposes  of  navigation,  are,  that  incom- 
parably useful  instrument  called  Hadley's  sextant  or  quadrant, 
or  octant ;  a  portable  chronometer ;  and  a  good  telescope. 

OBSIDIAN,  a  volcanic  glass,  resembles  lumps  of  black  glass. 
Its  surface  is  smooth,  it  is  hard,  and  strikes  fire  with  steel.  It 
is  common  in  the  neighbourhood  of  volcanoes,  and  in  some 
basalts,  probably  the  products  of  volcanic  fires  now  extinguish- 
ed. In  Lipari,  one  of  the  volcanic  isles,  the  mountain  dels 
Castagna,  according  to  Spalanzani,  is  wholly  composed  of  vol- 
canic glass,  which  appears  to  have  flowed  in  successive  currents 
like  streams  of  water  falling  with  a  rapid  descent,  and  suddenly 
frozen.  This  glass  is  sometimes  compact,  and  sometimes  po- 
rous and  spungy.  Obsidian  appears  to  be  lava  suddenly  cooled; 
if  a  mass  of  lava  or  basalt  be  exposed  to  the  heat  of  a  glass 
furnace,  it  melts  into  a  shining  black  or  greenish  Mack  glass. 
Numeroos  veins  of  obsidian  are  said  to  intersect  the  cone  of 
Mount  Vesuvius,  and  serve  as  a  cement  to  keep  together  the 
loose  materials  of  which  it  is  composed.  Obsidian  is  some- 
times ground  and  polished,  and  used  for  mirrors. 

OBSIDIANUS  LAPIS,  in  the  natural  history  of  the  an- 
cients, was  the  name  of  a  stone  sometimes  called  China 
marble.  It  is  black,  smooth,  hard,  difficult  to  cut,  capable  of 
receiving  a  fine  polish,  and  was  used  among  the  Greeks  for 
the  making  of  reflecting  mirrors.  In  Peru,  a(  the  time  of  its 
conquest  by  the  Spaniards,  the  inhabitants  used  it  for  mirrors, 
and  in  Europe  it  has  been  converted  into  reflectors  Tor  tele- 
scopes. 

OBSTRUCTION,  in  Medicine,  such  an  obturation  of  the 
vessels  as  prevents  the  circulation  of  the  fluids,  whether  of  the 
food  and  vital,  or  of  the  morbid  and  peccant  kind,  through  them. 

OBTUSE,  literally  implies  any  thing  blunt  or  dull,  iu  con- 
tradistinction to  acute,  sharp,  or  pointed. 

Obtuse  Angle f  Angular  Section,  Cone,  Hyperbola,  &c. 

OCCATION.  In  ancient  husbandry  this  term  was  nearly 
synonymous  with  our  modern  harrowing,  though  the  instru- 
ment employed  was  a  kind  of  rake. 

OCCIDENT,  in  Astronomy  and  Geography,  is  the  same  as 
westward,  or  point  of  the  horizon  where  the  sun  sets.  A  planet 
is  said  to  be  Occident  when  it  sets  after  the  sun. 

Occident,  Equinoctial,  that  point  of  the  horizon  where  the 
sun  sets  when  he  crosses  the  equinoctial,  or  enters  the  siga 
Aries  or  Libra. 

Occident,  Estiva! ,  that  point  of  the  horizon  where  the  sob 
sets  at  his  entrance  into  the  sign  Cancer. 

Occident  Horizon.    See  Horizon. 

Occident,  IJybernal,  that  point  where  the  sun  sets  when  be 
enters  the  sign  Capricorn. 

OCCULT  Line,  in  Geometry,  a  dry  or  obscure  line,  which 
is  drawn  as  a  necessary  part  of  the  construction  of  a  figure  pr 
problem,  but  which  is  not  intended  to  appear  after  the  planb 
finished. 

Occult,  something  hidden  or  secret ;  as  the  occult  qualitiei 
of  bodies. 

OCCULT ATION,  the  obscuration  ef  a  planet  or  star  by  the 
interposition  of  tho  moon,  or  other  planet,  between  it  and 
our  eye. 

OCCUPANCY,  in  Law,  the  taking  possession  of  things 
which  before  belonged  to  nobody.  This  is  the  foundation  of 
property.     Hence, 

OCCUPANT,  in  Law,  is  the  person  who  fust  seizes,  or  gets 
possession  of  a  thing.     And, 

OCCUPATION,  in  Law,  is  use  or  tenure,  trade  or  mystery. 

OCEAN,  the  Sea,  that  mighty  element,  which  occupies  more 
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than  two-thirds  of  the  terraqueous  globe.  In  the  Northern 
hemisphere,  the  land  bears  to  the  water  the  proportion  of  419 
to  1000;  or  nearly  one  half;  but  in  the  Southern  hemisphere 
only  of  129  to  1000;  so  that  the  whole  mass  of  land  is  to  that  of 
sea.  as  274  to  1000.  And  almost  the  whole  of  this  vast  body  of 
water  is  collected  in  one  immense  basin  called  the  Southern  ocean. 

Dieision  of  the  waters  into  Oceans,  Seas,  Lakes,  Straits, 
Gulfs,  Bays  or  Creeks,  Rivers,  fa. — The  waters  are  divided 
nto  three  extensive  oceans,  (besides  lesser  seas,  which  are 
only  branches  of  these,)  viz.  the  Atlantic,  the  Pacific,  and 
the  Indian  ocean.  The  Atlantic,  or  Western  ocean,  3000  miles 
wide,  divides  the  eastern  and  western  continents.  The 
Pacific,  10,000  miles  over,  divides  America  from  Asia.  The 
Indian  ocean  lies  between  the  East  Indies  and  Africa,  being 
3000  miles  wide.  The  geographical  definition  of  the  ocean  is  a 
great  and  spacious  collection  of  water,  without  any  entire 
separation  of  its  parts  by  land ;  as  the  Atlantic  ocean.  The  sea 
is  a  smaller  collection  of  water,  which  communicates  with  the 
ocean,  confined  by  the  land ;  as  the  Mediterranean  and  the  Red 
sea-  A  lake  is  a  large  collection  of  water,  entirely  surrounded 
by  land  ;  as  the  lake  of  Geneva,  and  the  lakes  in  Canada.  A 
strait  is  a  narrow  part  of  the  sea,  restrained  or  lying  between 
two  shores,  and  opening  a  passage  out  of  one  sea  into  another ; 
as  the  sirait  of  Gibraltar,  or  that  of  Magellan.  This  is  some- 
times called  a  sound ;  as  the  strait  into  the  Baltic.  A  gulfia  a 
part  of  the  sea  running  up  into  the  land,  and  surrounded  by  it, 
except  at  the  passage  whereby  it  is  communicated  with  the 
aea  or  ocean.  If  a  gulf  be  very  large,  it  is  called  an  inland 
sea ;  as  the  Mediterranean :  if  it  do  not  go  far  into  the  land,  it 
is  called  a  bay,  as  the  Bay  of  Biscay :  if  it  be  very  small,  a 
creek,  haven,  station,  or  road  for  ships,  as  Mil  ford  Haven. 
Rivers,  canals,  brooks,  &c  need  no  description:  for  these 
lesser  divisions  of  water,  like  those  of  land,  are  to  be  met  with 
in  most  countries,  and  every  one  has  a  clear  idea  of  what  is 
meant  by  them.  But  in  order  to  strengthen  the  remembrance 
of  the  great  parts  of  the  land  and  water  we  have  described,  it 
may  be  proper  to  observe,  that  there  is  a  strong  analogy  or 
resemblance  between  them. 

On  the  Sattness  of  the  Sea. — Sea  water  is  salt,  while  that  of 
rivers  is  mild,  fresh,  sweet,  and  fit  for  human  purposes.  Some 
think  that  this  saltness  arises  from  great  beds  of  salt  lying  at 
the  bottom  of  the  sea.  But  others  more  rationally  suppose  it 
is  owing  to  the  following  cause.  Salt  is  one  of  the  original 
principles  of  nature,  and  is  mixed,  in  greater  or  less  quantities, 
uith  most  other  bodies.  Now  all  rivers  run  into  the  sen,  and 
carry  some  salt  with  them  ;  but  no  rivers  run  out  of  it,  nor  is 
any  water  taken  from  it,  except  by  exhalation  or  evaporation. 
But  chemists  have  demonstrably  proved,  that  no  salt  can 
ascend  in  either  of  these  ways ;  and  consequently,  all  the  salt 
earned  into  the  sea  by  the  immense  numbers  of  rivers  that  run 
into  it,  remains  behind,  and  occasions  its  saltness.  That  no 
salt  ascends  from  the  sea,  either  by  exhalation  or  evaporation, 
is  evident  from  this,  that  rain-water,  which  falls  from  the 
clouds,  and  which  was  originally  exhaled  from  the  sea,  is,  of 
all  kinds  of  water,  the  sweetest,  purest,  and  lightest,  and  is 
made  the  standard  by  which  philosophers  judge  of  all  other 
waters-  The  water  of  the  ocean  contains  about  the  30th  part 
of  its  weight  of  salt:  the  water  of  the  Baltic  holds  only  from 
the  200dth  to  the  lOOdth  part,  consequently  the  water  of  the 
Baltic  ought  to  stand  l-40th  part  higher  from  the  bottom  of 
the  sea,  than  the  water  of  the  ocean,  in  order  to  maintain  its 
hydrostatic  equilibrium.  It  is  observed  on  the  Baltic  shores, 
that  the  water  subsides,  and  that  its  surface  is  lower  in  all 
parts  than  it  formerly  was.  May  not  this  be  in  consequence  of 
the  Baltic  becoming  Salter,  and  thus  approximating  to  the 
specific  gravity  and  height  of  the  ocean?    See  Tidks. 

The  Currents  of  the  ocean  come  next  to  be  considered.  Cur- 
rents are  certain  progressive  movements  of  the  sea,  by  which 
all  bodies  floating  therein  are  compelled  to  alter  their  course 
or  velocity,  or  both,  and  submit  to  the  laws  imposed  upon  them 
by  the  current.  The  setting  of  a  current  is  that  point  of  the 
compass  towards  vihich  the  waters  run,  and  the  drift  of  the 
current  is  the  rate  it  runs  at  in  an  hour.  Currents  in  the  sea 
are  either  natural  or  general,  as  arising  from  the  diurnal  revolu- 
tion of  the  earth  on  its  axis ;  or  accidental,  and  particularly 
caused  by  the  waters  being  driven  against  promontories,  or 
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into  gulfs  and  straits,  where,  wanting  room  to  spread,  they  are 
driven  back,  and  thus  disturb  the  ordinary  flux  of  the  sea. 

The  following  observations  arc  made  by  Varenius  : — "  Cur* 
rents  are  various,  and  directed  towards  different*  parts  of  tho 
ocean,  of  which  some  are  constant  and  others  periodical.  Tho 
most  extraordinary  current  of  the  sea,  is  that  by  which  part  of 
the  Atlantic  or  African  ocean  moves  about  by  Guinea,  from 
Cape  Verd,  towards  the  curvature  or  bay  of  Africa,  which  they 
call  Fernando  Po,  viz.  from  west  to  east,  contrary  to  the 
general  motion.  And  such  is  the  force  of  this  current,  that 
when  ships  approach  too  near  the  shore,  it  oarries  them  vio- 
lently towards  the  bay,  and  deceives  the  mariners  in  their 
reckoning.  There  is  a  great  variety  of  shifting  currents,  which 
do  not  last,  but  return  at  certain  periods ;  and  these  do,  most 
of  them,  depend  upon  and  follow  the  anniversary  winds  or 
monsoons,  which  by  blowing  in  one  place  may  cause  a  cur- 
rent in  another.  At  Java,  in  the  straits  of  Sunda,  when 
the  monsoons  blow  from  the  west,  viz.  in  the  mouth  of  May, 
the  currents  set  to  the  eastward,  contrary  to  the  general  mo- 
tion. Also  between  the  island  of  Celebes  and  Madura,  when 
the  western  monsoons  set  in,  viz.  in  December,  January,  and 
February,  where  the  winds  blow  from  tho  north-west,  or  be- 
tween the  north  and  west,  the  currents  set  to  the  south-east, 
or  between  the  south  and  cast.  At  Ceylon,  from  the  middle  of 
March  to  October,  the  currents  set  to  the  southward,  and  in 
the  other  parts  of  the  year  to  the  northward :  because  at  this 
time  the  southern  monsoons  blow,  and  at  the  other  the 
northern.  Between  Cochin-china  and  Malacca,  when  the 
western  monsoons  blow,  viz.  from  April  to  August,  the  cur- 
rents set  eastward  against  the  general  motion,  but  the  rest  of 
the  year  set  westward;  the  monsoon  conspiring  with  the 
general  motion.  They  run  so  strongly  in  those  seas,  that  in- 
experienced  sailors  mistake  them  for  waves  that  beat  upon  the 
rocks,  known  by  the  name  of  breakers.  So  for  some  months 
after  the  15th  of  February,  the  currents  set  from  the  Maldives 
towards  India  on  the  cast,  against  the  general  motion  of  the 
sea.  On  the  shore  of  China  and  Cambodia,  in  the  months  of 
October,  November,  and  December,  the  currents  set  to  the 
north-west,  and  from  January  to  the  south-west,  when  they 
run  with  such  a  rapidity  of  motion  about  the  shonls  of  Parcel, 
as  to  seem  swifter  than  an  arrow.  At  Pulo  Condore,  upon  the 
coast  of  Cambodia,  though  the  monsoons  are  shifting,  yet  tho 
currents  set  strongly  towards  the  east,  even  when  they  blow  to 
a  contrary  point.  Along  the  coasts  of  the  bay  of  Bengal  as 
far  as  the  Cape  Romania,  at  the  extreme  point  of  Malacca, 
the  current  runs  southward  in  November  and  December.  When 
the  moonsoons  blow  from  China  to  Malacca,  the  sea  runs 
swiftly  from  Pulo  Cambi  to  Polo  Condore,  on  the  coast  of 
Cambodia.  In  the  bay  of  Sans  Bras,  not  far  from  the  Cape  of 
Good  Hope,  there  is  a  current  particularly  remarkable,  where 
the  sea  runs  from  east  to  west  to  the  landward  ;  and  this  more 
vehemently,  as  it  becomes  opposed  by  the  winds  from  a  con- 
trary direction.  The  cause  is  undoubtedly  oning  to  some 
adjacent  shore,  which  is  higher  than  this." 

These  currents  constantly  follow  the  winds,  and  set  to  the 
same  pout  with  the  monsoon  or  trade-wind  at  sea.  Under 
the  equator,  where  the  motion  of  the  earth  is  the  greatest,  the 
currents  are  so  violent,  that  they  carry  vessels  very  speedily 
from  Africa  to  America;  but  absolutely  prevent  their  return 
the  same  way  ;  so  that  the  ships  are  forced  to  run  as  far  as  tho 
fortieth  degree  of  latitude,  to  find  a  passage  into  Europe.  The 
currents  in  the  straits  of  Gibraltar  almost  constantly  drive 
to  the  eastward,  and  carry  ships  into  the  Mediterranean  :  they 
are  also  usually  found  to  drive  the  same  way  in  St*  George's 
Channel.  The  great  violence  and  danger  of  the  sea  in  the 
straits  of  Magellan,  is  attributed  to  two  contrary  currents  set- 
ting in,  one  from  the  south  and  the  other  from  the  north  sea. 

Currents,  as  they  relate  to  navigation,  may  be  defined  at 
certain  progressive  motions  of  the  water  of  the  sea  in  several 
places;  by  which  a  ship  may  happen  to  be  carried  forward 
more  swiftly,  or  retarded  in  her  course,  according  to  the  direc- 
tion or  setting  of  the  current  in  with  or  against  the  course  or 
way  of  the  ship.  The  setting  or  progressive  motion  of  the  cur- 
rent, may  be  either  quite  down  to  the  bottom,  or  to  a  certain 
determinate  depth.  As  the  knowledge  of  the  diicction  and 
velocity  of  currents  is  a  very  material  article  in  navigation,  it 
9A 
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Is  highly  necessary  to  discover  both,  in  order  to  ascertain  the 
ship's  situation  and  coarse  with  as  much  accuracy  as  possible. 
This,  some  do  by  the  ripplings  of  the  water,  and  by  the  driving 
of  the  froth  along  the  shore,  when  in  sight  of  it ;  but  the  most 
successful   method   which    has    been    hitherto    attempted  by 
mariners,  is  the  following :— A  common  iron  pot,  which  may 
•ontain  four  or  five  gallons,  is  suspended  by  a  small  rope, 
fastened  to  its  ears  or  handles,  so  as  to  hang  directly  upright, 
as  when  placed  upon  the  fire.    This  rope,  which  may  be  from 
70  to  100  fathoms  in  length,  being  prepared  for  the  experiment, 
is  coiled  in  the  boat,  which  is  hoisted  out  of  the  ship  at  a  pro- 
per opportunity,  when  there  is  little  or  no  wind  to  ruffle  the 
surface  of  the  sea.    The  pot  being  then  thrown  overboard  into 
the  water  and  immediately  sinking,  the  line  is  slackened  till 
about  70  or  80  fathoms  run  out,  after  which  the  line  is  fastened 
to  the  boat's  stern,  by  which  she  is  accordingly  restrained,  and 
rides  as  at  anchor.    The  velocity  of  the  current  is  then  easily 
tried  by  the  log  and  half-minute  glass,  the  usual  method  of  dis- 
covering the  rate  of  a  ship's  sailing  at  sea.    (See  Calm.)    The 
course  of  the  stream  is  next  obtained  by  means  of  the  com- 
pass provided  for  this  operation.    This  shews  whether  there 
be  any  current  or  no ;  and  if  any,  which  way  it  sets,  and  at 
what  rate  it  drives  :  observing,  however,  to  add  something  to 
the  drift,  for  the  boat's  drift,  for  though  she  appear  to  stand 
still,  yet,  in  reality,  she  is  found  to  move.    This  addiliou  expe- 
rience has  thus  determined  ;  if  the  line  she  rides  by  be  60 
fathom,  a  third  part  of  the  drift  is  to  be  added,  if  80  fathom  a 
fourth,  if  100  fathom  a  fifth. 

If  a  ship  sail  along  the  direction  of  the  current,  it  is  evident 
the  velocity  of  the  current  must  be  added  to  that  of  the  vessel : 
if  her  course  be  directly  against  the  current,  it  must  be  sub- 
tracted :  if  she  sail  athwart  the  current,  her  motion  will  be 
compounded  with  that  of  the  current;  and  her  velocity  aug- 
mented or  retarded  according  to  the  anjrle  of  her  direction 
with  that  of  the  direction  of  the  current :  t.  e.  she  will  proceed 
in  the  diagonal  of  the  two  lines  of  direction,  and  will  describe 
or  pass  through  that  diagonal  in  the  same  time  wherein  she 
would  have  described  either  of  the  sides  by  the  separate 
forces.  Hence  it  is  plain,  1.  If  the  velocity  of  the  current  be 
less  than  that  of  the  ship,  then  the  ship  will  advance  so  much 
as  is  the  difference  of  these  velocities.  2.  If  the  velocity  of  the 
current  be  more  than  that  of  the  ship,  then  will  the  ship  fall  as 
much  astern  as  is  the  difference  of  these  velocities.  3.  If  the 
velocity  of  the  current  be  more  than  that  of  the  ship,  then  will 
the  ship  remain  stationary,  the  one  velocity  destroying  the 
other.  If  the  current  thwarts  the  course  of  a  ship,  it  not  only 
diminishes  or  increases  her  velocity,  but  gives  her  a  new  direc- 
tion, compounded  of  the  course  she  steers,  and  the  setting  of 
the  current. 

Under-currents,  are  distinct  from  the  upper  or  apparent, 
and  in  different  places  set  or  drive  a  contrary  way.  Dr.  T. 
Smith  makes  it  highly  probable,  that  in  the  Downs,  in  the 
straits  of  Gibraltar,  &.c.  there  is  an  under-current,  whereby  as 
much  water  is  carried  out  as  is  brought  in  by  the  upper  cur- 
rent. This  was  confirmed  by  an  experiment  made  in  the  Baltic 
sound,  by  the  seamen  on  board  one  of  the  king's  frigates :  they 
went  with  the  pinnace  into  the  midstream,  and  were  carried 
violently  by  the  current.  Soon  after  that,  they  sunk  a  basket 
with  a  large  cannon  bullet,  to  a  certain  depth  of  water,  which 
gave  check  to  the  boat's  motion ;  and  sinking  it  still  lower  and 
lower,  the  boat  was  driven  ahead  to  the  windward,  against  the 
upper  current,  the  current  aloft  not  being  above  four  or  five 
fathom  deep,  and  the  lower  the  basket  was  let  down,  the 
stronger  the  under-current  was  found.  Dr.  Hallcy  solves  the 
currents  setting  in  at  the  straits  without  overflowing  the  banks, 
by  the  great  evaporation,  without  supposing  any  under-current. 

OCELOT,  in  Zoology,  the  Mexican  cat,  the  Felis  Pardalis 
of  Linnaeus. 

OCHNA,  a  genus  of  plants  belonging  to  the  polyandria 
class,  and  in  the  natural  order  ranking  with  those  whose  order 
is  doubtful. 

OCHRA,  in  Ornithology,  the  name  of  a  species  of  moor-hen, 

OCHRA,  a  vegetable  suhstniico  found  in  the  West  Indies, 
where  it  is  used  to  thicken  soup,  as  well  as  for  other  purposes. 

OCHRE,  (Red)  Rkddle,  or  Rid  Chalk,  is  an  iron  ore  of 
blood-red  colour,  which  is  sometimes  found  iu  powder,  and 


sometimes  in  a  hardened  state.  It  has  an  earthy  lex  tart,  and 
stains  the  fingers  when  handled.  The  principal  use  of  ictf 
chalk  is  for  drawing;  the  coarser  kinds  are  employed  by  car- 
penters and  other  mechanics,  and  the  liner  kinds  by  painters. 
For  the  latter  purpose  it  should  be  free  from  grit,  and  not  too 
hard.  In  order  to  free  it  from  imperfections,  and  render  it 
better  for  use,  it  is  sometimes  pounded,  washed,  mixed  wish 
gum,  and  cast  into  moulds  of  convenient  shape  and  size. 
Under  the  name  of  reddle  this  substance  is  much  used  f  »r  the 
marking  of  sheep  ;  and,  when  mixed  with  oil,  for  the  painting 
of  pales,  gates,  and  the  wood  work  of  outbuildings. 

OCHROMA,  a  genus  of  plants  belonging  to  the  monadrl. 
phia  class,  and  ranking  in  the  natural  method  under  the  35th 
class,  columniferus. 

OCTAGON,  in  Geometry,  is  a  figure  of  eight  aides  and 
angles,  which,  when  the  sides  and  angles  are  all  equal,  is 
called  a  regular  octagon,  and  when  they  are  not  both  equal, an 
irregular  octagon.  The  angle  at  the  centre  of  an  octagon  is 
45  degrees,  and  the  angle  of  its  sides  135  degrees.  The  area 
of  a  regular  octagon  whose  side  isl=2(14->/2)ir 
4-8284271 ;  and  therefore  when  the  side  is  #,  the  area  = 
4-8284271  s7t  and  the  radius  of  its  circumscribing  circles 
s 

V(2-  ^2)' 

On  a  giren  Line  A  B  to  construct  a 
regular  Octagon. — On  the  extremitirs  of 
the  given  line  A  B,  erect  the  indefinite 
perpendiculars  A  F,  B  E,  and  produce 
A  B  bo.h  ways  to  m  and  n.  Bisect  the 
angles  »i  A  F,  w  B  E,  by  the  lines  AH 
and  BC,  and  take  AH  and  BC  belli 
equal  to  A  B.  Draw  G  II  and  1)  C 
parallel  to  AForBE,  and  each  cqoal  to 
A  B  ;  then  from  G  and  D  as  centres,  with 
radius  A  B,  describe  arcs  cutting  the  perpendiculars  in  P  and 
E.  Join  F6,  F  E,  and  ED,  so  is  ABCDEFGH,  (be 
oetagon  required. 

OCTANDRIA,  the  eighth  class  of  Linnaeus'*  sexual  system, 
consisting  of  plants  having  eight  stamina. 

OCTANS  HADL1ENUS,  Iladleifs  Quadrant,  is  the  Polar 
constellation  in  the  southern  hemisphere;  it  contains  forty- 
three  stars,  of  which  one  is  of  the  third  magnitude,  and  all  the 
rest  are  under  the  fourth.  The  splendid  nebula  near  the 
South  Pole,  and  called  by  sailors  the  Magellanic  cloud,  appears 
to  the  naked  eye  like  a  part  of  the  Milky  Way,  bat  through  i 
telescope  like  a  mixture  of  clouds  and  stars. 
OCTANT,  the  eighth  part  of  a  circle. 
Octant,  or  Octite,  is  also  an  ancient  term  in  astronomy,  to 
denote  one  of  the  aspects,  viz.  when  two  planets  arc  distant 
from  each  other  45°. 

OCTAVE,  in  Music,  an  harmonical  interval,  consisting  tf 
seven  degrees  or  lesser  intervals. 
OCTAVE.    See  Chord. 

OCTOBER,  being  the  eighth  month  of  the  ancient  Roman 
calendar,  but  the  tenth  according  to  the  Julian  year.  This 
month  contains  31  da\s,  on  or  about  the22d  of  which  the  sua 
enters  the  sit?n  Scorpio. 

The  Kalendar  of  Animated  Nature  around  London,  presents 
in  this  month,  the  red-wing,  at  the  same  time  that  snakes  and 
vipers  bury  themselves.  Hooded- crows  and  wood -pigeon  i 
arise,  hen-chaflincbes  congregate  and  prepare  to  remove  to 
another  climate,  leaving  their  males  here.  The  snipe  appears 
in  the  meadow  ditches,  wild  geese  quit  the  fens  for  the  re 
lands,  rooks  visit  their  nest  trees,  some  larks  sing,  the  wood- 
cock returns,  and  spiders'  webs  abound. 

Iu  Vegetable  Nature,  wc  find  the  arbutus,  the  holly,  fte 
China  hollyhock,  and  the  China  aster  in  bloom.  The  leatcs 
of  many  trees  arc  now  quite  yellow,  and  others  fall  off  pro- 
fusely.    Various  annual  plants  are  in  flower. 

In  the  Kitchen  Garden,  culinary  vegetables,  as  the  small 
salads,  lettuces,  radishes,  arc  sown,  as  are  Mazagan  beans, 
and  hotspur  or  frame  pease.  To  save  seed,  cabbages,  savoys, 
heet,  parsnips,  carrots,  turnips,  bulbing  and  Welsh  onions, 
are  transplanted ;  newly  raised  annuals  must  be  protected, 
culinary  perennials  propagated ;  endive  and  lettuce  trans- 
planted to  warm  boiders.    The  routine  culture  of  earthiog. 
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hoeing,  weeding,  digging  and  trenching  mast  not  be  neglected. 
Take  up  potatoes,  beet,  Jerusalem  artichokes,  parsnips,  salsafy , 
soorzonera,  skirret,  and  horse-radish  of  two  years'  growth,  and 
preserve  them  in  dry  sand  from  the  sea-shore.  Gravel-pit 
•and  is  not  by  any  means  good  for  this  purpose,  as  it  very  fre- 
quently holds  the  drift  of  vegetable  substances,  or  earth. 

In  the  Hardy  Fruit  Department,  all  sorts  of  hardy  fruit  trees 
are  to  be  planted  as  soon  as  the  leaves  have  dropped  off;  fig- 
trees  are  to  be  protected ;  late  grapes  shielded  from  frost  by 
matting ;  except  the  raspberry,  elder,  and  fig,  all  sorts  of  fruit 
trees  are  to  be  pruned ;  ground  for  new  plantations  is  to  be 
prepared;  grapes,  apples,  and  other  fruits,  must  now  be 
gathered ;  and  long  keepers  are  to  be  barrelled  and  stored  in 
the  fruit- room,  or  cellar. 

In  the  Culinary  Hot-house  Department,  in  the  glass-case  with- 
out artificial  heat,  plant  lettuces  and  cauliflowers  under  frames 
to  stand  the  winter,  sow  small  salads,  slacken  the  heat  in  hot- 
beds and  pits.  In  the  pinery,  shift  and  renew  the  bark-bed ; 
prune  in  the  forcing -ho  use,  cleanse  and  repair  flues,  mend 
broken  glass,  and  paint  when  necessary. 

In  the  Flower  Garden  open  Department,  sow  aonuals  in  pots 
for  prolongation,  in  cold  frames  and  pit* ;  and  some  of  the 
hardier  sorts  in  warm  borders,  for  the  following  early  spring; 
as  larkspur,  adonis,  belvedere,  pansy,  persioaria,  annual 
stock.  Propagate  by  dividing  the  root,  as  of  daisies  and  of 
other  edging  plants.  Plant  border  bulbs ;  transplant  biennials 
and  perennials,  in  the  flower  nursery,  to  stand  till  the  spring. 
Protect  auriculas,  carnations,  and  other  flowers,  from  heavy 
rains.  Remove  dahlia  roots  to  dry  in  the  open  shed,  prepara- 
tory to  carrying  them  into  the  store-room.  In  the  routine  cul- 
ture, prepare  composts,  stir  the  ground  only  in  dry  weather. 

In  the  Flower  Garden  Hot-house  Department,  begin  about  the 
middle  of  the  month  to  fill  frames  and  pits  with  pots  of  migno- 
nette, slocks,  &c.  for  prolongation  during  the  winter  season ; 
roses  and  hyacinths  may  now  be  put  in  bottom  heat,  and 
water-glasses  brought  into  use.  All  plants  must  be  replaced 
in  the  green-house,  which  should  have  air  night  and  day  when 
the  temperature  keeps  up  to  36°.  Fires  must  be  applied  to 
the  dry  stove  to  keep  the  temperature  at  47°;  but  in  the  bark 
or  moist  stove,  the  medium  heat  should  be  70*. 

In  the  Pleasure  Ground  and  Shrubbery,  plant  hardy  trees, 
prune  evergreens,  clear  away  all  rubbish,  roll,  mow,  sweep, 
hue,  weed.  And  in  the  Nursery  Department,  sow  for  stocks. 
The  plum,  cherry,  almond,  medlar,  apple,  pear,  quince,  bar- 
berry, service-tree,  walnut,  filbert,  and  ha  eel,  may  be  sown. 
Cuttings  of  elder  planted,  fruit  trees  removed,  as  this  is  the 
best  month  for  transplanting  them.  Permanent  plantations 
and  park  scenery  may  now  bo  planted,  except  in  bleak  situ- 
ations, when  the  spring  docs  best.  Thin,  prune,  and  fell 
generally;  and  let  all  drainings  be  worked  now.  In  short, 
operations  on  grounds  should  now  be  executed  vigorously,  in 
all  weathers ;  as  it  is  better  to  keep  the  men  on,  than,  with  the 
view  of  saving  a  few  pounds,  lose  a  portion  even  of  indifferent 
weather  in  October. 

ODE,  a  song  or  a  composition  proper  to  be  sung. 

ODD  NuMBEa,  that  which  cannot  be  divided  into  two  equal 
integral  parts,  or  which,  when  divided  by  2,  leaves  a  remainder  I. 

ODDLY  Odd  Number,  that  when  divided  by  4  leaves  3  for 
a  remainder,  or  that  which  is  of  the  form  4  ti  4-  3. 

ODOMETER,  is  an  instrument  for  measuring  the  distance 
travelled  over  by  a  post  chaise  or  other  carriage ;  it  is  attached 
to  the  wheel,  and  shews,  by  means  of  an  index  aud  dial-plate, 
the  distance  gone  over. 

ODOURS,  those  invisible  particles  which  disengage  them- 
selves from  different  bodies  by  the  action  of  some  gas,  or  by. 
friction,  mixture,  and  fermentation;  and  also  by  the  exhalcnt 
vessels  of  animals  and  vegetables.  They  arc  also  called  efflu- 
via, a  learned  term  to  conceal  ignorance ;  for  nobody  can  tell 
what  these  effluvia  are.  It  is  probable  that  these  particles,  if 
such  there  be,  are  kept  in  the  state  of  gas,  or  vapour,  by  the 
presence  of  heat.  All  bodies,  for  any  thing  we  know,  may  give 
out  these  particles,  though  we  can  perceive  only  such  of  them 
as  affect  our  sense  of  smell. 

What  renders  this  probable,  is,  that  many  substances  which 
are  thought  to  be  without  smell  in  one  circumstance,  smell 
suoaglj  in  others.    Flint  and  quartz,  for  instance,  give  out  a 


strops:  smell  on  being  robbed  or  struck :  clay  smells  on  being 
welted ;  arsenic,  on  being  heated,  smells  like  garlic  ;  and  gold 
and  other  inodoroos  metals,  in  some  circumstances,  small 
strongly.  The  particles  must  be  very  minute,  however  much 
they  may  affect  the  organ,  at  least  if  we  may  judge  of  this  by 
their  weight.  This  can  be  shewn  by  an  experiment ;  but  it 
takes  some  time  to  perform  it. 

Erperiment  on  Odours.  Take  a  grain  of  musk,  very  accu- 
rately weighed  in  the  most  delicate  balance.  Put  it  in  such  a 
place  as  it  may  be  kept  from  moisture  or  dust,  while  it  has  free 
access  to  the  air.  Allow  it  to  remain  here  for  one,  two,  three, 
or  twelve  months.  During  all  this  time  it  will  not  cease  to  diffusa 
a  strong  odour  all  around  it.  Weigh  it  again  very  nicely  at 
the  end  of  the  period  you  have  allotted  for  the  experiment,  and 
you  will  find  that  it  has  not  lost  the  least  perceptible  weight, 
though  it  has  been  for  so  long  giving  out  daily  and  hourly  a 
strong  odour.  Yet  if  we  believe  Lc  Cat,  who  has  given  us  no 
reason  for  his  opinion,  but  puts  us  off  with  a  simile— odours  are 
much  heavier  than  air,  and  rise  in  it  only  in  consequence  of  the 
velocity  with  which  they  are  ejected  from  bodies,  as  a  horse  at 
full  speed,  and  the  wind  together,  raise  a  cloud  of  heavy  dust; 
although  however,  the  foregoing  experiment  has  been  repeat* 
edly  urged  as  conclusive,  we  are  disposed  to  doubt  the  legiti- 
macy of  the  inference.  For  why  mny  not  odours  be  similar  in 
their  nature  to  heal,  to  light,  to  the  magnetic,  to  the  galvanic, 
or  to  the  electric  principles  ? 

Odours  cannot  be  percehed  by  any  of  the  senses  but  smell* 
ing.  We  cannot  see  them,  hear  them,  nor  touch  them,  and  we 
think  it  is  somewhat  doubtful  whether  we  can  taste  them.  Do 
they  not  then  bear  a  close  analogy  to  light  and  heat  in  this  re- 
spect; though  they  be  not  susceptible  of  reflection  and  refrac- 
tion as  light  and  heat  are,  because  odours  are  not  propagated 
in  straight  lines?  They  differ  from  sound  in  being  capable  of 
transmission  through  a  vacuum  made  by  an  air  pump,  a  pro- 
perty which  might  be  advantageously  made  use  of  for  investi- 
gating their  properties  more  accurately  than  has  yet  been 
done. 

During  the  rage  for  discovering  chemical  elements,  which 
prevailed  some  years  ago,  it  was  maintained  that  aroma  was 
an  element  of  this  sort,  on  the  same  vagne  fancy  that  colouring 
matter  aud  extractive,  and  miasma,  were  set  down  as  such  ;  and 
the  opinion  still  lingers  among  those  who  trust  to  the  authority 
of  names  and  of  books,  rather  than  be  at  the  trouble  of  thought 
or  inquiry  for  themselves.  Fourcroy  proved  the  opinion  false 
as  it  regarded  aroma  ;  and  we  believe  it  is  equally  so  in  other 
cases. 

How  Smell  is  produced. — However  this  may  be,  it  is  clear 
enough,  that  the  odoriferous  principles,  particles,  or  gases, 
are  drawn  up  into  the  nostril  in  breathing  ;  and  by  mixing  or 
combining  with  the  fluid  which  covers  the  nerves,  produce  in 
these  nerves  the  sensation  of  smell.  The  moistness  of  the 
membrane  in  indispensable  to  the  sensation  of  smell,  for  when 
the  membrane  becomes  dry,  no  smell  is  perceived.  The  mois- 
ture may  act,  perhaps,  as  a  solvent  for  the  odoriferous  princi- 
ple; or  it  may  increase  the  sensibility  of  the  nerves.  Smell 
also  is  only  produced  on  dm  wing  in  the  breath  :  when  the  air 
is  returning  from  the  lungs,  it  does  not  produce  the  sensation, 
unless  the  lungs,  or  the  parts  about  the  mouth,  he  diseased.  In 
those  persons  who  have  the  nose  flattened,  who  have  very  small 
nostrils,  or  have  the  nose  otherwise  deformed  or  destroyed  by 
accident  or  disease,  this  sense  is  either  wholly  wanting  or  very 
imperfect.  When  it  is  destroyed  by  palsy,  or  otherwise  lost, 
the  sense  of  touch  still  remains  in  it,  as  may  be  proved  by  in- 
troducing irritating  substances.  Odours  arc  convened  in  a 
similar  way  through  water  to  the  organs  of  smell  in  fishes,  as 
may  be  proved  by  a  simple 

Experiment — Put  a  piece  of  half  putrid  flesh  or  fish,  which 
smells  strongly,  into  a  box  full  of  holes  suflicient  to  admit  of 
the  passage  of  a  large  eel.  Place  this  in  a  pond  or  other  piece 
of  water  where  eels  abound  ;  and  in  a  few  hours,  it  will  be  filled 
with  eels,  drawn  thither  bv  the  smell  of  the  meat.  It  it  sup- 
posed by  the  French  chemists,  that  the  moisture  of  the  nostrils 
has  a  stronger  affinity,  or  appetency,  as  Darwin  would  call  it,  for 
odours  than  it  has  for  air.  and  consequently,  that  it  seizes  on 
the  odours,  separates  them  from  the  air, and  allows  the  air  to 
pass  on  after  parting  with  them.    This  is  pure  supposition. 
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Smell  of  Flowers  in  the  Night. — The  air,  as  all  mast  have  re- 
marked, is  better  fitted  when  it  is  cool  and  moist,  for  conveying 
odours,  than  when  dry  and  warm,  as  many  flowers  give  out 
perfumes  at  night,  which  are  not  perceived  by  day  ;  the  nod- 
ding thistle  (called  by  botanists  carduus  nutans)  for  example, 
the  musk  mallow,  the  sweet-scented  orchis,  and  more  particu- 
larly the  night  smelling  wallflower,  (called  by  botanists  cheiran- 
tkus  tristisA  In  the  case  of  the  last  of  these,  however,  the 
greater  moistness  of  the  air  at  night  will  not  explain  the  pheno- 
menon, as  the  flower  begins  to  smell  about  six  o'clock,  and  in  a 
few  hours  after  becomes  quite  scentless,  and  remains  so  till  tho 
succeeding  evening.  Odours  cannot  well  be  classed,  for  ani- 
mal odours,  such  as  musk,  are  found  in  vegetables,  as  in  the 
musk  geranium  ;  and  vegetable  odours  are  found  in  metals,  as 
the  smell  of  garlic  from  heated  arsenic  The  blossom  of  the 
stapelia  smells  so  like  putrid  flesh,  that  it  deceives  the  flesh-fly 
so  far  as  to  make  her  deposit  her  eggs  in  it ;  and  the  same  takes 
place  with  some  species  of  mushroom. 

Effect  of  Odours  on  the  Brain* — Tho  nerves  of  smell,  perhaps 
from  their  great  exposure,  and  from  their  vicinity  to  the  brain, 
arc  very  apt  when  excited  to  act  powerfully  on  the  brain,  and 
through  it  on  the  whole  nervous  system.  Volatile  alkali  or 
hartshorn,  as  is  well  known,  will  in  this  way  recover  a  person 
from  fainting,  or  even  prevent  it ;  and  pleasant  odours,  such  as 
that  of  a  bean-field,  or  of  a  flower  garden,  will  sometimes  induce 
headache.  The  smell  of  ardent  spirits,  of  wine,  and  other  fer- 
mented liquors,  will  in  some  cases  produce  intoxication,  as  if 
they  had  been  taken  into  the  stomach  ;  and  the  smell  of  some 
medicines,  Haller  says,  will  act  on  the  bowels  like  aperients 
taken  by  the  mouth.  M.  Majendie  is,  as  usual,  doubtful  of  this 
explanation  of  the  facts.  He  thinks  in  the  case  of  the  odour 
arising  from  wine,  supposed  to  produce  intoxication,  that  it  is  the 
actual  particles  of  the  wine  floating  into  the  air  which  are  swal- 
lowed into  the  stomach  ;  and  that  the  same  holds  of  a  man  hav- 
ing his  bowels  opened  by  pounding  a  large  quantity  of  jalap  or 
gamboge.  This,  however,  will  not  explain  the  instantaneous 
emetic  effect  of  some  nauseous  smells  ;  nor  perhaps  the  effect 
of  strongly  odoriferous  medicines  in  hysteric  affections. 

Odours  also  act  on  the  stomach  through  the  influence  of  the 
associated  nerves.  We  are  told  that  Dumourier  lived  three 
days  on  the  smell  of  hot  bread  ;  and  Lord  Bacon  mentions  the 
case  of  a  man  who  lived  a  considerable  time  on  the  smell  of 
garlic*  Any  very  nauseous  smell  also  will,  in  weak  or  sickly 
people,  produce  retching  and  squeamishness.  It  is  probable 
that  odours  have  likewise  some  influence  on  the  lungs,  though 
this  is  less  easy  to  ascertain  with  accuracy.  Some  very  pun- 
gent odours,  however,  excite  coughing,  such  as  the  odour,  if  we 
may  call  it  so,  arising  from  oxymuriatic  gas,  from  strong  cam- 
phor, and  from  turpentine. 

Use  of  Smell. — The  use  of  the  sense  of  smelling  has  certainly 
been  much  over-rated  by  some  writers,  in  the  instance  of  its 
guiding  us  to  a  choice  of  food.  It  acts  no  doubt  so  far  in  con- 
junction with  taste,  in  determining  what  is  fit  to  be  eaten. 
Smell  particularly  warns  us  to  avoid  eating  what  is  putrid.  But 
man  is  in  this  much  inferior  to  the  lower  animals,  and  has  to 
trust  both  to  his  former  experience,  and  to  the  reports  of  the 
taste,  the  eye,  and  the  hand.  In  many  cases  we  are  even  de- 
ceived by  smell  as  to  what  is  fit  for  food  ;  as  several  things  are 
not  unwholsome  which  are  by  no  means  agreeable  to  the  smell. 
We  may  give  as  instances  of  this,  salt  fish,  onions,  garlic,  mus- 
tard, old  cheese,  which  are  offensive  to  the  smell  of  most  people, 
though  they  are  generally  relished  as  food.  Besides,  we  are 
fond  of  many  smells  which  are  produced  by  substances  other- 
wise quite  useless  to  us ;  such  as  the  fragrance  of  lavender, 
thyme,  ottar  of  roses ; — in  the  same  way  as  cats  are  fond  of 
the  smell  of  valerian  and  nepeta,  though  to  them  these  arc  of 
no  use  whatever  as  food. 

Experiment, — Take  a  pieoe  of  fresh  valerian  root,  or  the  fresh 
stem  of  catmint  (called  by  botanists  nepeta  cataria),  and  hold  it 
out  to  a  cat  to  smell.  She  will  be  as  eager  to  seize  it  as  if  it 
were  a  mouse,  though  she  will  not  eat  it.  By  this  means  you 
may  cause  a  cat  to  follow  you  to  any  distance  you  please.  The 
experiment  is  not  found  to  succeed  with  very  young  cats,  either 
because  they  are  deficient  in  smell  while  young,  or  because  the 
influence  of  the  odoors  depends  on  some  sexual  feeling. 

Chemists  long  thought  that  the  odoriferous  part  of  bodies 


formed  a  peculiar  principle,  distinct  from  all  the  other  substan* 
ces  entering  into  their  composition,  and  which  they  called  aroma. 
Most  bodies  allow  excessively  minute  particles  to  be  detached 
and  diffused  in  the  atmosphere,  which  becomes  loaded  there- 
with, and  sometimes  carries  them  to  a  considerable  distance, 
as  well  as  conveys  them  to  the  olfactory  organs.  These  parti- 
cles constitute  odours ;  and  the  infinite  variety  of  them  from 
different  substances  exhaled,  renders  it  extremely  difficult  to 
classify  them ;  but  in  a  work  of  this  description  their  classifi- 
cation is  wholly  unnecessary. 

Bodies  whose  particles  are  fixed,  are  termed  inodorous.  The 
odour  of  every  body  is  peculiar  to  itself,  vet  there  is  a  great 
difference  among  them,  as  to  the  mode  in  which  the  odours  are 
detached ;  with  some  it  is  only  when  they  are  heated,  with 
others  only  when  rubbed ;  some  give  only  a  very  faint,  others  a 
very  strong  smell.  Such  is  the  tenuity  of  odorous  particles, 
that  a  body  may,  during  a  long  time,  disengage  them  without 
sensible  diminution  of  weight. 

The  atmosphere  becomes  loaded  with  the  greater  quantity, 
the  warmer  and  the  more  moist  it  is.  We  know  that  in  a  flower 
garden,  the  air  is  never  loaded  with  fragrant  odours,  nor  is  the 
smell  ever  the  source  of  pleasing  enjoyment,  so  much  as  in  the 
morning,  when  the  dew  is  evaporating  by  the  rays  of  the  sua. 
By  the  smell  we  perceive  the  odorous  effluvia  taken  in  by  inspi- 
ration, and  principally  applied  to  the  Scbneiderian  membrane, 
causing  very  delicate  and  delightful  impressions ;  and  no  sen- 
sations are  remembered  in  so  lively  a  manner  as  those  of  pecu- 
liar odours. 

Wonderful,  indeed,  is  the  variety  of  odours  in  the  vegetable 
kingdom,  and  the  sweet  perfume  of  flowers  is  no  less  remarkable 
than  the  brilliancy  of  their  lovely  hues.  Indeed,  there  is  as  mack 
variety  in  the  odours  of  flowers  as  in  the  flowers  themselves. 
The  extreme  subtlety  of  the  particles  which  flowers  exhale,  is 
such,  that  the  smell  of  the  rosemary  which  grows  in  Provence 
reaches  twenty  miles  beyond  sea;  and  a  grain  of  amber  caa 
fill  a  room  twenty  feet  square,  and  fifteen  feet  high,  with  its 
perfume. 

Odorous  bodies  may  be  regarded  as  fugitive  and  tenacious; 
for  the  most  pungent  usually  evaporate  most  speedily,  as  ether, 
alcohol,  the  spirituous  tinctures,  and  essential  volatile  oils. 
They  are  likewise  — musky,  as  those  of  musk  and  the  rose,  cha- 
racterized by  their  tenacity  ; — aromatic,  as  the  smell  of  the  lau- 
rel ;— fragrant,  as  the  lily,  saffron,  and  the  jasmine,  whose  smell 
is  very  fugitive ;— fetid,  as  of  valerian  and  fungi ; — virulent,  asef 
poppies  and  opium;  spermatic,  approaching  that  of  garlic;— 
pungent,  as  of  mustard ; — nauseous,  as  of  gourds,  melons,  enosnv 
bers,  and  most  cucurbitaceous  plants ; — muriatic,  as  that  of 
saline  substances:  distinguishable  further,  as  weak,  strong, 
agreeable,  and  disagreeable*  In  most  cases,  however,  an  odour 
is  described  by  comparing  it  to  that  of  some  well-known  sab* 
stance. 

Odours  are  supposed  to  possess  nutritive,  medicinal,  and 
even  poisonous  properties  ;  but,  in  the  cases  which  have  causes' 
these  opinions,  probably  the  influence  of  odours  has  been  con- 
founded with  the  effects  of  absorption.  A  man  after  pounding 
jalap  for  some  time,  will  be  purged  as  if  he  had  swallowed  it 
These  effects  ought  not  to  be  ascribed  to  the  odour,  but  to  the 
particles  diffused  in  the  atmosphere,  and  introduced  into  the 
circulation,  either  with  the  saliva,  or  the  air  which  he  inspired: 
to  the  same  cause  must  be  attributed  the  intoxication  of  per- 
sons exposed  for  some  time  to  the  vapour  of  spirituous  liquors. 

Liquids,  vapours,  and  gases,  with  many  solids,  reduced  to 
an  impalpable  or  even  coarser  powder,  have  the  power  like 
odours  of  affecting  the  organs  of  smelling.  But  the  mechanism 
of  their  action  is  rather  different ; — the  air  is  the  ordinary  vehi- 
cle of  odours,  and  transports  them  to  a  distance,  as  well  as  to 
the  pituitary  membrane  which  lines  the  nasal  canals,  but  which 
is  only  affected  by  odours,  however,  when  inhaled  by  the  not* 
trils.  Hence,  when  any  odour  is  agreeable  or  grateful,  we 
employ  short  and  frequent  inspirations,  that  the  whole  of  the 
air  received  into  the  lungs  may  pass  through  the  nasal  fosse; 
and,  on  the  contrary,  we  breathe  through  the  mouth,  or  sus- 
pend respiration,  for  a  time,  when  the  odour  is  disagreeable. 

Bodies  reduced  to  a  coarse  powder,  have  also  a  strong  action 
on  the  pituitary  membrane ;  their  first  action  is  painful ;  but 
custom  at  length  converts  the  pain  into  a  pleasure,  as  we  set 
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in  the  example  of  tobacco.  The  odours  iu  the  upper  part  of  the 
nasal  cavities  are  more  easily  and  strongly  perceived  ;  hence 
we  modify  inspiration  so  that  the  air  may  be  directed  towards 
this  point,  when  we  wish  to  smell  a  body  strongly  or  accurately ; 
hence  also,  snuff-takers  endeavour  to  carry  it  towards  the  vault 
of  the  nostrils  and  olfactory  nerves;  the  minute  ramifications 
of  which  arc  distributed  throughout  the  whole  concavity  of  the 
former.  Wonderful,  indeed,  is  the  care  of  nature  in  providing 
the  nasal  fossae  with  a  covering  of  hair  to  intercept  the  parti- 
cles of  odoriferous  bodies  from  attacking  the  nerves  too  preci- 
pitately, and  communicating  impressions  to  the  brain,  till  it  is 
as  it  were  previously  prepared  to  be  excited  by  them. 

But,  odours  may  be  likewise  propagated  under  an  exhausted 
receiver;  and  certain  bodies  project  odorous  particles  with 
some  force.  They  may  be  attached  to,  or  combined  with,  many 
liquids  and  solids,  to  fix  or  preserve  them  for  any  length  of 
time. 

OECUMENICAL,  signifies  the  same  with  general,  or  univer- 
sal, as  oecumenical  council,  bishop,  &c. 

OEDEMA,  in  Surgery,  a  phlegmatic  tumour,  attended  with 
paleness  and  cold,  which  obtains  a  place  in  any  part  of  the 
body,  but  particularly  the  feet 

OENOTHERA,  Tree  Primrose,  a  genus  of  plants  belonging 
to  the  octandria  class,  and  in  the  natural  method  ranking  under 
the  17th  order  Calycanchemas. 

OESOPHAGUS,  the  gula,  or  gullet,  is  a  membranaceous 
canal,  reaching  from  the  fauces  to  the  stomach,  and  conveying 
into  it  the  food  taken  in  at  the  mouth. 

OESTRUS,  Gad  Fly,  a  genus  of  insects  of  theorder  diptera, 
extremely  troublesome  to  horses,  sheep,  and  cattle,  depositing 
their  eggs  in  different  parts  of  the  body,  and  producing  very 
paiiful  tumours,  and  sometimes  death.  The  larvae  are  without 
feet,  short,  thick,  and  annulate,  and  often  furnished  with  small 
hooks.  There  are  twelve  species  named,  from  the  animals  which 
they  infest. 

OFFENCE.  Capita]  offences  are  those  for  which  the  offender 
loses  his  life;  not  capital  where  the  offender,  may  lose  his 
lands  and  goods,  be  fined,  or  suffer  corporeal  punishment,  or 
both,  but  which  are  not  subject  to  the  loss  of  life. 

OFFICE,  that  function,  by  virtue  of  which  a  person  has  some 
employment  in  the  affairs  of  another.  An  office  is  a  right  to 
exercise  any  public  or  private  employment,  and  to  take  the 
fees  and  emolument  belonging  to  it,  whether  public,  as  those 
of  magistrates ;  or  private,  as  of  bailiffs,  receivers,  &c.  To 
offer  money  to  procure  the  reversion  of  an  office  in  the  gift  of 
the  crown,  is  a  misdemeanor  at  common  law,  and  punishable  by 
information ;  and  even  the  attempt  to  induce,  under  the  in- 
fluence of  a  bribe,  is  criminal,  though  never  carried  into  exe- 
cution. An  instance  of  which  occurred  under  the  administra- 
tion of  Mr.  Addington,  who  prosecuted  a  tinman  for  offering 
him  a  sum  of  money  for  a  place  in  the  customs.  Any  contract 
to  procure  the  nomination  to  an  office,  not  within  the  statute  of 
6  Edward  VI.  is  defective  on  the  ground  of  publie  policy ;  and 
the  money  agreed  to  be  given  is  not  recoverable. 

OFFICER.  The  great  officers  of  the  crown,  or  state,  are 
the  Lord  High  Steward,  the  Lord  High  Chancellor,  the  Lord 
High  Treasnrer,  the  Lord  High  President  of  the  Council,  the 
Lord  Privy  Seal,  the  Lord  Chamberlain,  the  Lord  High  Consta- 
ble, the  Earl  Marshal. 

Officers,  Field,  are  such  as  command  a  whole  regiment,  as 
the  colonel,  lieutenant-colonel,  and  major. 

Officers,  General,  are  those  whose  command  extends  to 
a  body  of  forces,  composed  of  several  regiments :  such  are  ge- 
nerals, lieutenant-generals,  major-generals,  and  brigadiers. 

Officers,  Staff,  are  such  as,  in  the  king's  presence,  bear  a 
white  staff,  or  wand ;  and  at  other  times,  on  their  going  abroad, 
have  it  carried  before  them  by  a  footman,  bare-headed  ;  such 
are  the  Lord  Steward,  Lord  Chamberlain,  Lord  Treasurer,  fee. 

Officers,  Commission,  are  those  appointed  by  the  king's  com- 
ssisaion :  such  are  all  from  the  general  to  the  cornet  inclusive, 
who  are  thus  denominated  in  contradistinction  to  warrant  offi- 
cers, who  are  appointed  by  the  colonel's  or  captain's  warrant, 
as  quarter-masters,  sergeants,  corporals,  and  even  chaplains 
and  surgeons. 

Orrictas,  Subaltern,  are  all  who  administer  justice  in  the 
*~»  of  subjects ;  as  those  who  act  under  the  Earl  Marshal, 
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Admiral,  tec.    In  the  army  the  subaltern  officers  are  the  lieute- 
nants, cornets,  ensigns,  sergeants,  and  corporal*. 

OFFICIAL,  by  the  ancient  law,  signifies  him  who  is  the  minis- 
ter of,  or  attendant  upon,  a  magistrate-  In  the  cannon  law,  it 
is  especially  taken  for  him  to  whom  any  bishop  generally  com- 
mits the  charge  of  his  spiritual  jurisdiction  ;  and  in  this  sense 
there  is  one  in  every  diocese  called  official  is  principalis,  whom 
the  laws  and  statutes  of  this  kingdom  call  chancellor.  32  Hen. 
VIII.  15. 

OFFICINA  SCULPTORIS,  the  Sculptor's  Shop,  is  a  small 
constellation,  composed  by  M;  La  Caille  on  the  south  of  Cetus, 
and  containing,  acording  to  Flamstcad,  twelve  stars,  spread 
over  a  considerable  space  of  the  firmament,  but  none  of  them 
exceeding  the  fifth  magnitude. 

OFFING,  or  Offin,  that  part  of  the  sea  a  good  distance  from 
shore,  where  there  is  deep  water,  and  no  need  of  a  pilot  to  con- 
duct the  ship. 

OFFSETS,  in  Gardening,  those  young  shoots  that  spring  from 
the  roots  of  trees  or  plants,  which  being  carefully  separated 
and  planted  in  a  proper  soil,  serve  to  propagate  the  species. 

Offsets,  in  Surveying,  are  those  short  perpendiculars  that 
are  measured  on  the  sides  of  irregular  figures,  for  the  more 
accurate  determination  of  the  area. 

Offset  Staff,  a  staff  or  rod  used  in  surveying  for  measuring 
effects.  It  is  commonly  made  of  light  wood  ten  links  in  length, 
divided  and  numbered  from  one  end  to  the  othrr. 

OFFWARD,  the  situation  of  a  ship  which  lies  aground,  and 
leans  from  the  shore:  thos  they  say,  "  the  ship  heels  offwartl," 
when  being  aground  she  heels  towards  the  waterside ;  and 4k  the 
ship  lies  with  her  stern  to  the  offward,  and  the  head  to  the  shore- 
ward," when  her  stern  is  towards  the  sea  and  head  to  the  shore. 

OGEE,  in  Architecture,  or  O,  G,  a  moulding  consisting  of 
two  members ;  one  concave  and  the  other  convex,  or  of  a  round 
and  hollow  like  an  S- 

OGIVE,  in  Architecture,  an  arch  or  branch  of  a  gothic  vault, 
which,  instead  of  being  circular,  passes  diagonally  from  one 
angle  to  another,  and  forms  a  cross  with  the  other  arches.  The 
middle,  when  the  ogives  cross  each  other,  is  called  the  key,  be- 
ing cut  in  a  rose  or  culde  lamp*  Tho  members  or  mouldings  of 
the  ogives  are  called  nerves,  branches,  veins;  and  the  arches 
which  separate  the  ogives,  double  arches* 

OIL,  an  unctuous  inflammable  substance,  extracted  from 
several  natural  bodies,  whether  animal  or  vegetable,  as  whale 
oil,  olive  oil,  Ice. 

Oil  obtained  from  Rape  Seed  by  Pressure.— This  is  used  in  larpe 
quantities  by  clothiers  and  others,  and  likewise  in  medicine, 
and  frequently  for  making  the  soap  called  green  soap.  It  is 
also  useful  for  various  purposes  in  domestic  life,  and  particu- 
larly for  burning  in  lamps ;  but  it  is  apt  to  become  rancid, 
though  there  are  means  of  purifying  it.  After  the  oil  has  heco 
extracted,  the  refuse  is  called  oil-cake,  and  is  employed  for  tho 
fattening  of  oxen,  and  in  Norfolk  is  sometimes  broken  to  pieces 
and  strewed  on  the  land  as  manure.  The  roots  of  rape  plants 
may  be  eaten  like  turnips,  but  they  have  a  stronger  taste.  The 
stalks  of  haulm,  if  strong,  maybe  advantageously  employed  for 
the  enclosing  fences  of  farm  yards.  They  arc,  however,  gene- 
rally burnt,  and  in  some  parts  of  the  country  the  ashes,  which 
are  equal  to  the  host  pot-ashes,  are  collected  together  and  sold. 

To  Prepare  an  Oil  for  Clocks  and  other  delicate  3/floAinery.— 
The  oil  for  diminishing  friction  in  delicate  machines,  ought  to 
be  completely  deprived  of  every  kind  of  acid  and  mucilage  : 
and  to  be  capable  of  enduring  a  very  intense  degree  of  cold 
without  freezing.  In  fact,  it  ought  tp  consist  entirely  of  elaine 
or  the  oily  principle  of  solid  fat,  and  to  be  perfectly  free  from 
stearine  or  solid  fat.  Now  it  is  not  a  difficult  matter  to  extract 
the  elaine  from  all  the  fixed  oils,  and  even  from  seeds,  by  the 
process  recommended  by  Chevreul,  which  consists  in  treating 
the  oil  in  a  mattrass  with  seven  or  eight  times  its  weight  of 
alcohol  till  boiling.  The  liquid  is  then  to  be  decanted,  and  ex- 
posed to  the  cold,  the  stearine  will  then  separate  from  it  in  the 
form  of  a  crystallized  precipitate.  The  alcoholic  solution  is  after- 
wards to  be  evaporated  to  a  fifth  part  of  its  volume,  and  the 
elaine  will  then  be  obtained,  which  ought  to  be  colourless,  insi- 
pid, without  smell,  and  incapable  of  altering  the  colour  of  the 
infusion  of  litmus  or  turnsole,  and  having  the  consistence  of 
pure  white  olive  oil. 
9B 
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OIL  MILL.  This  machine  is  used  for  expressing  their  oils 
from  fruits,  grains,  &c. ;  and  the  following  description,  which 
is  given  in  Dr.  Gregory's  Mechanics,  is  that  of  a  Dutch  mill 
employed  for  grinding  and  expressing  lint  and  rape  seed,  &c. 
The  original  mill  is  put  in  motion,  we  believe,  by  wind;  the 
Doctor,  however,  employs  water  as  a  first  mover. 

In  the  Plate  Oil  Mill,  &c.  fig.  A,  1  is  the  elevation  of 
a  wheel,  over  or  under  shot,  as  the  situation  may  require. 
2,  the  bell-metal  socket,  supported  by  masonry,  for  receiving 
the  outer  gudgeon  of  the  water  wheel.     3,  the  water  course. 

Fig.  B.  1,  a  spur  wheel  upon  the  same  axis,  having  52  teeth. 
2,  the  trundle  that  is  driven  by  No  1,  and  has  78  staves.  3, 
The  wallower,  or  axis  for  raising  the  pestles.  It  is  furnished 
round  its  circumference  with  wipers  for  lifting  the  pestles,  so 
that  each  may  fall  twice  during  one  turn  of  the  water  wheel, 
that  is,  three  wipers  for  each  pestle.  4,  a  frame  of  timber, 
carrying  a  concave  half-cylinder  of  bell  metal,  in  which  the 
wallower  (cased  in  that  part  with  iron  plates)  rests  and  turns 
round.  5,  masonry  supporting  the  inner  gudgeon  of  the  water 
whorl,  and  the  above  mentioned  frame.  6,  gudgeon  of  the 
wallower.  which  bears  against  a  bell-metal  step  fixed  in  the 
wall.  This  double  support  of  the  wallower  is  found  to  be 
necessary  in  all  mills  which  drive  a  number  of  heavy  stampers. 

Fig.  C  is  the  elevation  of  the  pestle  and  press  frame,  their 
furnitures,  the  mortars,  and  the  press  pestles-  1,  the  six 
pestles.  2.  cross  pieces  between  the  two  rails  of  the  frame, 
forming,  with  these  rails,  guides  for  the  perpendicular  motion 
of  the  pestles.  3,  the  two  rails.  The  back  one  is  not  seen. 
They  are  checked  and  bolted  into  the  standards  No.  12.  4,  the 
tails  of  the  lifts,  corresponding  to  the  wipers  upon  the  wallower. 
Sec  the  article  Wiper.  5,  another  rail  in  front,  for  carrying 
the  detents,  which  hold  up  the  pestles  when  not  acting.  It  is 
marked  14  in  fig.  M.  6,  a  beam  a  little  way  behind  the  pestles. 
To  this  are  fixed  the  pulleys  for  the  ropes  which  lift  and  stop 
the  pestles.  It  is  represented  by  10  in  fig.  M.  7.  the  said 
pulleys  with  their  ropes.  8,  the  driver,  which  strikes  the 
wedge  that  presses  the  oil.  9,  the  discharger,  a  stamper  which 
strikes  upon  the  inverted  wedge,  and  loosens  the  press.  10, 
the  lower  rail  with  its  cross  pieces,  forming  the  lower  guides  of 
the  pestles.  11,  a  small  cogwheel  upon  the  wallower,  for 
turning  the  spatula,  which  stirs  about  the  oil  seed  in  the  chauf- 
fer pan.  It  has  28  teeth,  and  is  marked  No.  6  in  tig.  M.  12, 
the  four  standards,  mortised  below  into  the  block,  and  above 
into  the  joists  and  beams  of  the  building.  13,  the  six  mortars 
hollowed  out  of  the  block  itself,  and  in  shape  pretty  much  like 
a  kitchen  pot.  14,  the  feet  of  the  peslles,  rounded  into  cylin- 
ders, and  shod  with  a  great  lump  of  iron.  15,  a  board  behind 
the  pestles,  standing  on  its  edge,  but  inclining  a  little  back- 
wards. There  is  such  another  in  front,  but  not  represented 
here.  These  form  a  sort  of  trough,  which  prevents  the  seed 
from  being  scattered  about  by  the  fall  of  the  pestles,  and  lo^t. 
16.  the  first  press  box,  (also  hollowed  out  of  the  block,)  in 
which  the  grain  is  squeezed,  after  it  has  come  for  the  first  time 
from  below  the  millstones.  17,  the  second  press  box,  at  the 
other  end  of  the  block,  for  squeezing  the  grain  after  it  has 
passed  a  second  time  under  the  pestles.  18,  frame  of  timber 
for  supporting  the  other  end  of  the  wallower,  in  the  same  man- 
ner as  at  No.  4,  fig.  B.  19,  small  cog  wheel  on  the  end  of  the 
wallower,  for  giving  motion  to  the  millstones.  It  has  28  teeth. 
20,  gudgeon  of  the  wallower.  bearing  on  a  bell-metal  socket 
fixed  in  the  wall.  21,  vessels  for  receiving  the  oil  from  the 
press  boxes. 

Fig.  D.  Elevation  and  mechanism  of  the  millstones.  1,  up- 
right shaft,  carrying  the  great  cog  wheel  above,  and  the  runner 
millstones  below  in  their  frame.  2,  cog  wheel  of  76  cogs, 
driven  by  No.  19,  of  fig.  C-  3,  the  frame  of  the  runners.  4,  the 
innermost  runner,  or  the  one  nearest  the  shaft  5,  outermost 
ditto,  being  further  from  the  shaft.  6,  the  inner  rake,  which 
collects  the  grain  under  the  outer  runner.  7,  the  outer  rake, 
which  collects  the  grain  under  the  inner  runner.  In  this  man- 
ner the  grain  is  always  turned  over  and  over,  and  crushed  in 
every  direction.  The  inner  rake  lays  the  grain  in  a  slope,  of 
which  fig.  O  is  a  section ;  the  runner  flattens  it,  and  the  second 
rake  lifts  it  again,  as  is  marked  in  fig.  P  ;  so  that  every  side  of 
a  grain  is  presented  to  the  millstone,  and  the  rest  of  the  logger 
or  nether  millstone  is  so  swept  by  them,  that  not  a  single  grain 


is  left  on  any  part  of  it.  The  outer  rake  is  also  furnished  with 
a  rag  of  cloth,  which  rubs  against  the  border  or  hoop  that  sur- 
rounds the  netber  millstone,  so  as  to  drag  out  the  few  grains 
which  might  otherwise  remain  in  the  corner.  8.  the  ends  of 
the  iron  axle  which  passes  through  the  upright  slmfi.  ai:.| 
through  the  two  runners.  Thus  they  have  two  mo(ion>  :  lnm, 
a  rotation  round  their  own  axis ;  2do,  that  by  which  the)  are 
carried  round  upon  the  nether  millstone  on  which  they  roll. 
The  holes  in  these  millstones  are  made  a  little  wide  ;  ami  the 
holes  in  the  ears  of  the  frame,  which  carry  the  ends  of  the  iron 
axis,  are  made  oval  up  and  down.  This  great  freedom  of 
motion  is  necessary  for  the  runner  millstones,  because  fre- 
quently more  or  less  of  the  grain  is  below  them  at  a  time,  aud 
they  must  therefore  be  at  liberty  to  get  over  it  without  strain- 
ing, and  perhaps  breaking,  the  shaft.  9,  the  ears  of  the  frame 
which  lead  the  two  extremities  of  the  iron  axis.  They  are 
mortised  into  the  under  side  of  the  bars  of  the  square  frame, 
that  is  carried  round  with  the  shaft.  10.  The  border  or  hoop 
which  surrounds  the  nether  millstone.  11  and  12,  the  netber 
millstone,  and  masonry  which  supports  it. 

Fig.  K.  Plan  of  the  runner  millstones,  and  the  frame  which 
carries  them  round.  1, 1,  are  the  two  millstones.  3, 3, 3, 3,  the 
outside  pieces  of  the  frame.  4,  4, 4, 4,  the  cross  bars  of  the 
frame  which  embrace  the  upright  shaft  5,  and  give  motion  to 
the  whole.  6,  6,  the  iron  axis  upon  which  the  runners  turn. 
7,  the  outer  rake.    8,  the  inner  ditto. 

Fig.  L  represents  the  nether  millstone  seen  from  above.    I, 
the  wooden  gutter,  which  surrounds  the  nether  millstone.    2, 
The  border  or  hoop,  about  six  inches  high  all  round,  to  prevent 
any  seed  from  being  scattered.     3,  an  opening  or  trap  door  in 
the  gutter,  which  can  be  opened  or  shut  at  pleasure.     When 
open,  it  allows  the  bruised  grain  collected  in  and  shoved  alonp 
the  gutter  by  the  rakes  to  pass  through  into  troughs  placed 
below  to  receive  it.    4,  portion  of  the  circle  described  by  the 
outer  runner.    5,  portion  of  the  circle  described  by  the  inner 
one.     By  these  we  see  that  the  two  stones  have  different  routes 
round  the  axis,  and  bruise  more  seed.    6,  the  outer  rake.    7, 
the  inner  ditto.     8,  the  sweep,  making  part  of  the  inner  rake, 
occasionally  let  down  for  sweeping  off  all  the  seed  when  it  bai 
been  sufficiently  bruised.     The  pressure  and  action  of  the«e 
rakes  is  adjusted  by  means  of  wooden  springs,  which  cannot 
be  easily   and  distinctly    represented    by   any  figure.     The 
oblique  position  of  the  rakes  (the  outer  point  going  foremost) 
causes  them  to  shove  the  grain  inwards  or  toward  the  centre. 
and  at  the  same  time  to  turn  it  over,  somewhat  in  the  same 
manner  as  the  mould  board  of  a  plough  shoves  the  earth  to  the 
right  hand,  and  partly  turns  it  over.    Some  mills  have  but  one 
sweeper,  and,  indeed,  there  is  great  variety  in  the  form  and 
construction  of  this  part  of  the  machinery. 

Fig.  M,  profile  of  the  pestle  frame.     1,  section  of  the  horizon- 
tal shaft.    2,  three  wipers  for  lifting  the  pestles.    SeeWmn- 
3,  little  wheel  of  28  teeth,  for  giving  motion  to  the  spatula.  4, 
another  wheel,  which  is  driven  by  it,  having  20  teeth.    5,  hori- 
zontal axle  of  ditto.    6,  another  wheel  on  the  same  axle,  hal- 
ing 13  teeth.     7,  a  wheel  upon  the  upper  end  of  the  spindle, 
having  12  teeth-     8,  two  guides,  in  which  the  spindle  turns 
freely,  and  so  that  it  can  be  shifted  higher  and  lower.   9.  a 
lever,  moveable  round  the  piece  No.  14,  and  having  a  hole  in 
it  at  9,  throngh   which  the    spindle  passes,   turning  freely. 
The  spindle  has  in  this  place  a  shoulder,  which  rests  on  the 
border  of  the  hole  9  ;  so  that  by  the  motion  of  this  lever  the 
spindle  may  be  disengaged  from  Ihe  wheel  work  at  pleasure- 
This  motion  is  given  to  it  by  means  of  the  lever  10, 10.  moveable 
round   its  middle.     The   workman   employed  at  the  chauffer* 
pulls  at  the  rope  10, 11,  and  thus  disengages  the  spindle  an<* 
spatula.    11,  a  pestle  seen  sidewi^c.     12,  the  lift  of  ditto-    13* 
the  upper  rails,  marked  No.  3  in  fig.  C.     14,  the  rail,  marke** 
No.  5  in  fig.  C.    To  this  are  fixed  the  detents,  which  serve  t  & 
stop  and  hold  up  the  pestles.     15,  a  detent,  which  is  moierib^" 
the  rope  at  its  outer  end-     16,  a  bracket  behind  the  pestle*^ 
hav; 
detent 
hand, 

the  detent  15.  This  detent  naturally  hangs  perpendicular  by 
its  own  weight.  When  the  workman  wants  to  stop  a  pestle  - 
be  pulls  at  the  rope  18,  during  the  rise  of  the  pestle.    When* 


rope  ai  us  outer  enu»     id,   a  oracKci  ncmnu  me  pe*ue?»  ~ 
ing  a  pulley,  through  which  passes  the  rope  going  to  ih^ 

ent  15.     17,  the  said  pulley.     18,  the  rope  at  the  workman'^. 

id,  passing  through  the  pulley  17,  and  fixed  to  the  end  o* 
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t  its  greatest  height,  the  detent  is  horizontal,  and  pre- 
e  pestle  from  falling  by  means  of  a  pin  projecting  from 
of  the  pestle,  which  rests  upon  the  detent,  the  detent 
ing  held  in  that  position  by  hitching  the  loop  of  the 
on  a  pin  at  the  workman's  band.  19,  the  two  lower 
irked  No.  10,  fig.  C  20,  Great  wooden,  and  sometimes 
lock,  in  which  the  mortars  are  formed,  marked  No.  21 
.  21,  vessel  placed  below  the  press  boxes  for  receiving 
22,  Chauffer,  or  little  furnace,  for  warming  the  bruised 
23,  backet  in  the  front  of  the  chauffer,  tapering  down- 
ind  opening  below  in  a  narrow  slit.  The  hair  bags,  in 
le  grain  is  to  be  pressed  after  it  has  been  warmed  in  the 
,  are  filled  by  placing  them  in  this  backet.  The  grain 
out  of  the  chauffer  with  a  ladle,  and  put  into  these 
nd  a  good  quantity  of  oil  runs  from  it  through  the  slit 
jitom  into  a  vcs*cl  set  to  receive  it.  24,  the  spatula 
1  to  the  lower  end  of  the  spindle,  and  turning  round 
he  grain  in  the  chauffer-pan,  thus  preventing  it  from 
to  the  bottom  or  sides,  and  getting  too  much  heat, 
rst  part  of  the  process  at  an  oil-mill  is  bruising  the 
dcr  the  runner  stones.*  That  this  may  be  more  expe- 
r  done,  one  of  the  runners  is  set  about  two-thirds  of  its 
kness  nearer  the  shaft  than  the  other.  Thus  they  have 
:  treads  ;  and  the  grain,  which  is  a  little  heaped  towards 
re,  is  thus  bruised  by  both.  The  inner  rake  gathers  it 
r  the  outer  stone  iuto  a  ridge,  of  which  the  section  is 
ited  in  fig*  O.  The  stone  passes  over  it,  and  flattens  it. 
ihf  red  up  again  into  a  ridge,  of  the  form  of  fig.  P, 
le  inner  stone,  by  the  outer  rake,  which  consists  of  two 
The  outer  part  presses  close  on  the  wooden  border 
irrounds  the  nether  stone,  and  shoves  the  seed  obliquely 
,  while  the  inner  part  of  this  rake  gathers  up  what  had 
.oviard  the  centre.  The  other  rake  has  a  joint  near  the 
jf  its  length,  by  which  the  outer  half  of  it  can  be  raised 
>  nether  stone,  while  the  inner  half  continues  pressing 
id  thus  scrapes  off  the  moist  paste.  When  the  seed  is 
tiy  bruised,  the  miller  lets  down  tho  outer  end  of  the 
This  immediately  gathers  the  whole  paste,  and  shoves 
icly  outwards  to  the  wooden. riin,  uhcic  it  is  at  last 
to  a  part  that  is  left  unhoarded,  and  it  falls  through 
ighs  placed  to  receive  it.  These  troughs  have  holes 
ottoni,  through  which  the  oil  drips  all  the  time  of  the 
•n.  This  part  of  the  oil  is  din-cted  into  a  particular 
being  considered  as  the  purest  of  the  whole ;  having 
taincd,  without  pressure,  by  the  mere  breaking  of  the 
he  seed. 

ne  mills  this  operation  is  expedited,  and  a  much  greater 
r  of  this  best  oil  is  obtained,  by  having  the  bed  of 
r.uhich  supports  the  legger  formed  in  a  little  furnace, 
tly  heated.  But  the  utmost  care  is  necessary  to  pre- 
heat from  becoming  considerable.  This,  enabling  the 
ssolvc  more  of  the  fermentable  substance  of  the  seed, 
the  oil  to  the  risk  of  growing  soon  very  rancid ;  and, 
a),  it  in  thought  a  hazardous  practice,  and  the  oil  docs 
g  so  hi^h  a  price. 

i  the  paste  comes  from  under  the  stones,  it  is  put  into 
bags,  and  subjected  to  the  first  pressing.  The  oil 
aincd  is  also  esteemed  as  of  the  first  quality,  scarcely 
to  the  former,  and  is  kept  apart ;  (the  great  oil  cistern 
ivided  into  several  portions  by  partitions.)  The  oil 
*  this  pressing  are  taken  out  of  the  bags,  broken  to 
ind  put  into  the  moitars  for  the  first  stamping.  Here 
tc  is  again  broken  down,  and  the  parenchyma  of  the 
uced  to  a  fine  meal.  Thus  free  egress  is  allowed  to 
rom  every  vesicle  in  which  it  is  contained;  but  H  is 
dered  much  more  clammy,  by  the  forcible  mixture  of 
ilage,  and  even  of  the  finer  parts  of  the  meal.  When 
tly  pounded,  the  workman  stops  the  pestle  of  a  roor- 
i  at  the  top  of  its  lift,  and  carries  the  contents  of  the 
\o  the  first  chauffer  pan,  where  it  is  heated  to  about  the 


ire  told,  that  in  a  mill  at  Reichenhoflen,  in  Alsace,  a  considerable 
eat  bit  been  made  bv  passing  Clio  seed  between  two  small  iron 
Tore  it  is  pat  aoder  too  millnlonex.  A  great  deal  or  woik  is  said 
d  bj  this  preliminary  opera  lion,  and  finer  oil  produced ;  which  wo 
'  probable.    The  stamping  and  pressing  go  on  as  in  other  mills. 


temperature  of  melting  bees*  wax,  (tins,  we  are  told,  is  the 
test,)  and  all  the  while  stirred  about  by  the  spatula.  From 
thence  it  is  again  put  into  hair  bags,  in  the  manner  already 
described  ;  and  tho  oil  which  drips  from  it  during  this  opera 
tion  is  considered  as  the  best  of  the  second  quality,  and  in 
some  mills  is  kept  apart.  The  paste  is  now  subjected  to  the 
second  pressing,  and  the  oil  is  that  of  the  second  quality.  All 
this  operation  of  pounding  and  heating  is  performed  by  one 
workman,  who  has  constant  employment  by  taking  the  four 
mortars  in  succession.  The  putting  into  the  bags,  and  con- 
ducting of  the  presses,  gives  equal  employment  to  another 
workman. 

In  the  mills  of  Picardy,  Alsace,  and  most  of  Flanders,  the 
operation  ends  here ;  and  the  produce  from  the  chauffer  is 
increased,  by  potting  a  spoonful  or  two  of  water  into  the  pan 
among  the  paste.  But  the  Dutch  take  more  pains.  They  add 
no  water  to  the  paste  of  this  their  first  stamping.  They  say 
that  this  greatly  lowers  the  quality  of  the  oil.  The  cakes  whieh 
result  from  this  pressing,  and  arc  there  sold  as  food  for  cattle, 
are  still  fat  and  softish.  The  Dutch  break  them  down,  and 
subject  them  to  the  pestles  for  the  second  stamping.  These 
reduce  them  to  an  impalpable  paste,  stiff  like  clay.  It  is  lifted 
out,  and  pot  into  the  second  chauffer  pan ;  a  few  spoonfuls  of 
water  are  added,  and  the  whole  kept  for  some  time  as  hot  as 
boiling  water,  and  carefully  stirred  all  the  while.  From  thence 
it  is  lifted  into  the  hair  bags  of  the  last  press,  subjected  to  the 
press;  and  a  quantity  of  oil  of  the  lowest  quality  is  obtained, 
sufficient  for  giving  a  satisfactory  profit  to  the  miller.  The 
cake  is  now  perfectly  dry  and  hard,  like  a  piece  of  board,  and 
is  sold  to  the  farmers.  Nay,  there  are  small  mills  in  Holland 
which  have  no  other  employment  than  extracting  oil  from  the 
cakes  whieh  they  purchase  from  the  French  and  Brabanters;  a 
clear  indication  of  the  superiority  of  the  Dutch  piactice. 

The  nicety  with  which  that  industrious  people  conduct  all 
their  business  is  remarkable  in  this  manufacture.  In  their  oil 
cistern,  the  parenchymous  part,  which  unavoidably  gets 
through,  in  some  degree,  in  every  operation,  gradually  sub- 
sides; and  the  liquor,  in  any  division  of  the  cistern,  comes  to 
consist  of  strata  of  different  degrees  of  purity.  The  pumps, 
which  lift  it  out  of  each  division,  are  in  pairs ;  one  takes  it  np 
from  the  very  bottom,  and  the  other  only  from  half  depth.  The 
last  only  is  barreled  op  for  the  market,  and  the  other  goes  into 
a  deep  and  narrow  cistern,  where  the  dreg  again  subsides,  and 
more  pure  oil  of  that  quality  is  obtained.  By  such  careful  and 
judicious  practices,  the  Dutch  not  only  supply  themselves 
with  this  important  article,  but  annually  send  considerable- 
quantities  even  into  those  provinces  of  France  and  Flanders, 
where  they  bought  the  seed  from  which  it  was  extracted.  When 
we  reflect  on  the  high  price  of  labour  in  Holland,  on  the  want 
of  timber  for  machinery,  on  the  expense  of  building  in  that 
country,  and  in  the  enormous  expense  of  windmill  machinery, 
both  in  the  first  direction  and  the  subsequent  wear  and  tear,  it 
roust  be  evident,  that  oil  mills  erected  in  England  on  water 
falls,  and  after  the  Dutch  manner,  cannot  fail  of  being  a  great 
national  advantage.  The  ohatellanic  or  seigncurie  of  Lil|i\ 
alone  makes  annually  between  30,000  and  40,000  barrels,  each 
containing  about  20  gallons. 

What  is  here  delivered  is  only  a  sketch.  E\ory  person 
acquainted  with  machinery  will  understand  the  general  move- 
ments and  operations.  But  the  intelligent  mechanic  well 
knows,  that  operations  of  this  kind  have  many  minute  circum 
stances  which  cannot  be  described,  and  which,  nevertheless, 
may  have  great  influence  on  the  whole.— /Jr.  Gregory 't  Ma- 
chine*, vol.  2. 

OIL  GAS,  If  oil,  tallow,  or  wax,  he  let  fall  npon  ml -hot 
iron,  or  made  to  pass  through  red-hot  iron  pipes,  it  will  be  re- 
solved into  a  combustible  gas.  The  fact  was  long  known  to 
ehemists ;  and  after  the  success  of  lighting  by  coal-gas  was 
made  apparent.  Messrs.  Taylor  and  Martineau  contrived  an 
ingenious  apparatus  for  producing  oil  gas  on  a  large  scale,  as 
a  substitute  for  candles,  lamps,  and  coal  ga«.  Oil  gas  has 
several  advantages  over  coal  gas.  It  has  no  unpleasant  smell 
in  a  room  ;  it  docs  not  require  the  expense  of  being  purified  by 
lime :  it  will  not  injure  in  the  least,  books,  pictures,  or  fiue  fur- 
niture ;  It  has  no  corrosive  effects  on  the  pipes  which  convey 
it.    It  is  far  more  economical  than  argand  lamps,  or  mould  or 
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wax  candles.  It  gives  a  very  bright  light ;  and  one  cubic  foot 
of  oil  gas  will  yield  much  more  light  than  the  same  quantity  of 
coal  gas.  This  last  is  a  great  advantage,  where  saving  of  room 
is  important. 

OLBERS,  a  name  sometimes  given  to  the  planet  Pallas, 
discovered  by  Dr.  Olbers,  March  28th,  1802;  but  since  the 
discovery  of  a  second  planet  by  the  same  astronomer,  viz. 
Vesta,  March  29tb,  1807,  the  name  Olbers  is  usually  changed 
for  that  of  Pallas,  to  prevent  confusion  between  the  two.  See 
Pallas. 

OLEA,  Olive,  a  genus  of  the  diandria  monogynia  class  and 
order.  Natural  order  of  sepiariae.  Jasmineae,  Jussicu.  Es- 
sential character;  corolla  four-cleft;  with  subovate  segments; 
drupe  one-seeded.  There  are  seven  species.  The  olive  seldom 
becomes  a  large  tree ;  two  or  three  stems  frequently  rise  from 
the  same  root,  from  twenty  to'  thirty  feet  in  height,  putting  out 
branches  almost  their  whole  length,  covered  with  a  grayish 
bark.    See  Olive  below. 

OLEFI ANT  GAS.  This  gas  differs  from  the  common  gas  in 
this,  that  it  consists  of  one  prime  of  carbon  and  one  of  hydro- 
gen, instead  of  one  prime  of  carbon  and  two  of  hydrogen. 

OLEIC  ACID,  is  an  oil  obtained  from  potass  and  hogs'  lard 
saponified,  which  has  the  property  of  saturating  bases,  aud 
forming  neutral  compounds. 

OLERON  Laws,  laws  relating  to  maritine  affairs,  and  so 
called,  because  made  when  king  Richard  I.  was  at  the  Isle  of 
Oleron,  in  Aquitaine. 

OLFACTORY  Nerves,  the  first  pair  of  the  head,  so  called 
from  their  being  the  immediate  instruments  of  smelling. 

OLIBANUM.  A  gum  resin,  the  product  of  the  Juniperus 
Lycia,  brought  from  Turkey  and  the  East  Indies  usually  in 
drops  or  tears.  The  best  is  of  a  yellowish  white  colour,  solid, 
hard,  and  brittle :  when  chewed  for  a  little  time,  it  renders  the 
spittle  white,  and  impresses  an  unpleasant  bitterish  taste; 
laid  on  burning  coals,  it  yields  an  agreeable  smell. 

OLIGARCHY,  a  form  of  government  wherein  the  admis- 
tration  of  affairs  is  lodged  in  the  bands  of  a  few  persons. 

OLIVE.  The  olive  in  all  ages  has  been  held  in  peculiar  esti- 
mation, as  the  bounteous  gift  of  Heaven  ;  it  is  still  considered 
as  emblematic  of  peace  and  plenty ;  the  great  quantity  of 
oil  which  it  produces  in  some  countries,  effectually  realizes  the 
latter  of  these  blessings  Unripe  olives  pickled,  especially  the 
Provenoe  and  Lucca  sorts,  are  to  many  persons  extremely 
grateful ;  they  are  supposed  to  promote  digestion. 

OLIVINE,  in  Mineralogy,  a  species  of  the  chrysolite  family, 
found  in  the  form  of  crystals,  chiefly  in  basalt ;  colour  between 
asparagus  and  olive  green  ;  specific  gravity  3-2. 

OLLARIS  LAPIS,  or  Potstone,  found  abundantly  near  the 
lake  of  Como,  is  made  into  pots,  and  is  also  employed  in  Green- 
land. Its  constituents  are  silica  39,  magnesia  16,  oxide  of 
iron  10,  carbonic  acid  20,  water  10.  It  occurs  in  beds  of  primitive 
slate. 

OLYMPIAD,  in  Chronology,  a  period  of  four  years,  by 
which  the  Greeks  reckoned  their  time ;  being  thus  called  from 
the  Olympic  games  held  every  fourth  year,  during  five  days 
near  the  summer  solstice,  on  the  banks  of  the  river  Alpheus, 
near  Olympia,  a  city  of  Elis.  The  first  Olympiad  began  the 
year  3938  of  the  Julian  period,  corresponding  to  776  years 
before  Christ  The  computation  by  these  games  ended  with 
the  404th,  being  the  440th  of  the  present  Christian  era. 

OMBROMETER,  a  name  given  by  Mr.  Pickering  to  the 
pluviometer,  or  rain  gauge. 

OMNIUM,  a  term  in  familiar  use  among  stock-brokers  and 
speculators  in  the  funds,  to  express  the  whole  of  the  articles 
which  the  subscribers  to  a  loan  receive  from  government.  Thus, 
if  the  subscribers,  according  to  their  agreement  with  govern- 
ment, are  to  have  for  every  hundred  pounds  advanced  a  certain 
sum  in  3  per  cent,  consols,  a  further  sum  in  4  per  cents,  and  a 
proportion  of  the  long  annuities,  the  blank  receipts  which  they 
receive  for  making  the  instalments  on  the  several  articles,  are, 
when  disposed  of,  independent  of  each  other,  as  the  3  per  cent, 
consols  only,  called  scrip  ;  when  the  receipts  are  sold  together 
as  originally  received,  they  are  usually  called  omnium.  As  the 
omnium  of  every  loan  is  the  subject  of  extensive  speculations, 
it  generally  is  liable  to  considerable  variations  with  respect  to 
its  current  price,  sometimes  selling  at  a  high  premium,  at  other 


times  at  a  discount,  according  to  the  circumstances  which  take 
place  between  the  agreement  for  the  loan  and  the  day  fixed  for 
paying  the  last  instalment. 

OMPHACITE,  a  mineral  of  a  leek  green  colour,  found  to 
Carinthia. 

OMPH  ALOPTER,  a  name  sometimes  given  to  a  convex  lens. 

ONION,  The  Common,  known  by  its  cylindrical  hollow 
leaves,  and  swelling  pipy  stalk,  is  a  bulb  that  does  not  throw 
out  offsets.  Onions  are  propagated  by  seeds  which  are  sown  in 
spring;  and  the  bulbs  or  roots  arrive  at  perfection  in  the 
autumn.  The  whole  plant  when  young  is  eaten  as  salad. 
Onions  generally  cease  to  grow  towards  the  middle  of  August, 
the  stalks  and  leaves  at  that  time  shrinking  and  turning  brown. 
Shortly  after  this  they  must  be  drawn  out  of  the  earth ;  the 
tops  and  blades  must  be  cut  off;  and  the  roots  dried,  either  io 
a  warm  place,  or  by  exposure  to  the  sun.  Spanish  onions  are 
of  large  size,  and  flattened  shape ;  and  Portugal  onions  are 
large,  handsome  bulbs,  of  roundish  form.  The  kinds  of  onions 
in  cultivation  are,  the  Deptford,  the  Reading,  the  white  Spanish, 
the  Portugal,  the  Globe,  and  the  Silver-skinned.  All  these 
varieties  are  usually  sown  in  the  spring  of  the  year,  and  are 
good  either  eaten  in  their  young  state,  or  after  they  are  dried 
in  the  winter.  The  silver-skinned  kind  is  mostly  in  use  for 
pickling.  The  globe  and  Deptford  kinds  are  remarkable  for 
keeping  late  in  the  spring.  A  portion  of  all  the  other  sorts 
should  be  sown,  as  the\  are  all  very  good,  and  some  kinds  will 
keep  when  others  will  not.  By  the  common  people,  onions 
are  frequently  eaten  raw  with  their  food.  This  has  particularly 
been  the  case,  and  from  time  immemorial,  with  the  inhabitants 
of  Egypt.  By  stimulating  the  stomach  they  are  supposed  t* 
favour  digestion  ;  and  some  persons  have  imagined  that  they 
possess  a  large  portion  of  alimentary  matter :  while  others  saj 
that  they  afford  little  or  no  nourishment,  and  that,  when  eaten 
freely,  tbey  produce  flatulencies,  occasion  thirst,  headaches, 
and  turbulent  dreams*  They  have  so  much  acrimony  as  gene* 
rally  to  affect  the  breath  for  many  hours ;  but  when  boiled  or 
roasted  this  is  in  great  measure  dissipated,  and  they  then  ex* 
hibit  some  sweetness,  with  a  considerable  portion  of  mucilagi- 
nous matter.  Onions  are  of  great  use  in  several  culinary  pre- 
parations, but  particularly  in  soup  and  pickles.  They  are 
employed  in  medicine  chiefly  as  poultices  for  swellings;  and 
have  been  recommended,  by  some  persons,  to  be  rubbed  on 
bald  parts  of  the  head,  to  promote  the  growth  of  the  hair. 

ONOCLEA,  a  genus  of  plants  belonging  to  the  cryptoganua 
class  and  order  of  Filices. 

ONONIS,  a  genus  of  plants  belonging  to  the  diadeiphia 
class. 

ONOPERDUM,  a  genus  of  plants  belonging  to  the  synge- 
nesia  class,  and  in  the  natural  method  ranking  under  the  40ta 
order,  Compositae. 

ONOSMA,  a  genus  of  plants  belonging  to  the  pentandris 
class,  and  in  the  natural  method  ranking  under  the  41st  order, 
Asperifoliae. 

ONYX.  A  chalcedony  with  alternate  layers  of  white,  brack, 
and  dark  brown. 

OPACITY,  that  quality  of  bodies  which  renders  them 
opaque,  in  contradistinction  to  transparency. 

OPAKE,  or  Opaque,  not  translucent  nor  transparent;  or, 
that  which  prevents  the  free  admission  of  the  rays  of  light 

OPAL,  in  Mineralogy,  a  species  of  the  quartz  family,  found 
in  many  parts  of  Europe,  especially  in  Hungary.  When  first 
dug  out  of  the  earth  it  is  soft,  bnt  it  hardens  and  diminishes  is 
bulk  by  exposure  to  the  air.  The  speciflc  gravity  varies  fro* 
1*9.  to  2*5.  There  are  four  sub-species,  vh.  the  precious,  the 
common,  the  semi,  and  the  wood  opal. 

OPERA,  a  dramatic  composition  set  to  music,  and  snag  oo 
the  stage,  accompanied  with  musical  instruments,  and  enriched 
with  magniflcent  dresses,  machines,  and  other  decorations. 

Opera  Glass,  in  Optics,  so  called  from  its  osein  theatres, fcc 
it  is  sometimes  called  a  "  diagonal  perspective,"  from  its  con- 
struction. It  consists  of  a  tube  about  four  inches  long,  in  each 
side  of  which  there  is  a  hole  exactly  against  the  middle  of  a 
plane  mirror,  which  reflects  the  rays  falling  upon  it  to  the  eoa- 
vex  glass,  through  which  they  are  refracted  to  the  concave  eye- 
glass, whence  they  emerge  parallel  to  the  eye  at  the  bole  is 
the  tube.    This  instrument  is  not  intended  to  magnify  objects 
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more  than  about  two  or  three  times.  The  peculiar  artifice  is 
to  view  a  person  at  a  small  distance,  so  that  do  one  shall  know 
who  is  observed ;  for  the  instrument  points  to  a  different  object 
from  that  which  is  viewed ;  and  as  there  is  a  hole  on  each  side,  it 
is  impossible  to  know  on  which  hand  the  object  is  situated 
which  you  are  looking  at. 

OPHTHALMIA,  in  Medicine,  an  inflammation  of  the  mem. 
branes  which  invest  the  eye. 

OPHIDIUM,  a  genus  of  fishes  in  the  order  Apodes. 

OPHlOGLOSSUM,  Adders  Tongue,  a  genus  of  plants  be- 
longing to  the  cryplogamia  class,  and  to  the  order  Filices, 

OPHIORHIZA,  a  genus  of  plants  belonging  to  the  pentan- 
dria  class,  and  in  the  natural  method  ranking  under  the  47th 
order,  Stellatss. 

OPHIOXYLON,  a  genus  of  plants  belonging  to  the  poly- 
gamia  class,  and  in  the  natural  method  ranking  with  those  of 
which  the  order  is  doubtful. 

OPHIRA,  a  genus  of  plants  in  the  octandria  class. 

OPHIUCHUS,  or  Serpentarius,  and  Serpens,  one  of  the 
old  constellations,  and  which  was  anciently  called  jEscuIapius. 
Its  title  of  Serpentarius  is  due  to  the  skill  of  Apollo's  son  in 
having  restored  Hippolytus  to  life,  the  Serpent  entwined 
around  Ophiuchos  being  the  symbol  of  medicine,  and  of  the 
gods  who  presided  over  this  art ;  but  the  reptile  may  also  be 
the  symbol  of  prudence  and  vigilance. 

The  Boundaries  and  Contents.— This  constellation,  occupying 
a  large  portion  of  the  heavens  south  of  Hercules,  is  usually 
divided  into  two  parts,  one  being  assigned  to  Ophiucbus,  and 
the  other  to  Serpens.  On  the  east  it  is  bounded  by  Taurus 
Pooiatowski  and  Scutum,  south  by  Scorpio,  and  west  by 
Bootes.  The  head  of  the  Serpent  Is  easily  distinguished  by 
some  stars  of  the  third  and  fourth  magnitudes,  which  are  found 
directly  midway  under  Corona  Borealis.  They  form,  with  y 
and  p  of  Hercules,  the  figure  of  a  Y,  the  tail  of  which  goes 
towards  the  south.  Another  of  these,  known  as  a,  of  the 
second  magnitude,  shines  very  brightly,  and  forms  the  heart  of 
the  Serpent  The  other  stars  become  mixed  with  those  in 
Ophiuchos.  There  are  134  stars  in  this  constellation,  of  which 
two  are  of  the  second,  fourteen  of  the  third,  thirteen  of  the 
fourth  magnitude,  &c.  The  most  brilliant  among  them  is 
a  Rm*Alhmgue%  having  261°  MX?  right  ascension,  and  12°4-2G" 
of  north  declination.  This  star  appears  E.NE.  i  E.  point  of 
the  compass,  at  London,  and  it  rises  and  culminates  as  follows : 
Meridian  Altitude,  51°  1 1'  &  N. 

MOKTH. 

Jaa. 

Feb. 
Mar. 
April 
May 

JOM 

OPHRYS,  Twyblade,  a  geous  of  plants  belonging  to  the 
gyoandria  class,  aud  in  the  natural  method  ranking  under  the 
7th  order,  Orchideae. 

Opurys  Apifera,  that  is  to  say.  Bee  Ophtys,  ranks  among 
the  few  plants  that  are  more  generally  admired  than  all  the 
Orchideae  for  their  singular  beauty  and  uncommon  structure. 
The  one  in  question  so  very  much  resembles  the  bumble-bee 
in  appearance,  that  I  have  known  persons  mistake  this  flower 
for  the  animal.  It  is  unfortunate  for  the  amateurs  of  gardening, 
that  most  plants  of  this  tribe  are  difficult  of  propagation,  and 
are  not  of  easy  coliure.  Botanists  sometimes  succeed  with 
this  and  other  species  by  the  following  method : — To  take  up 
the  roots  from  their  native  places  of  growth  as  early  as  thev 
can  be  found,  and  then  to  procure  some  chalk  and  sift  it 
through  a  fine  sieve,  and  also  some  good  tenacious  loam ;  mix 
both  in  eoual  quantities  in  water;  a  large  garden-pot  should 
then  be  filled  with  some  rubble  of  chalk,  about  one-third  deep, 
and  then  the  above  compost  over  it,  placing  the  roots  in  the 
centre,  at  the  usual  depth  they  grew  before.  As  the  water 
drains  away,  the  loam  and  chalk  will  become  fixed  closely 
round  the  bolbs,  and  they  will  remain  alive  and  grow.  By  this 
method  I  have  cultivated  these  plants  for  some  years  together. 
lo  this  way  all  those  kinds  growing  in  chalk  may  be  made  to 
grow ;  bat  such  as  the  Orchis  morio,  maculata,  and  pyramidmlu, 
70. 
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may  be  grown  in  loam  alone,  planted  in  pots  in  the  common 
way.  Care  should  be  taken  that  the  pots  in  which  they  are 
planted  are  protected  from  wet  and  frost  in  the  winter  season. 

OPIUM,  obtained  from  poppy  seeds,  is  procured  from  Tor- 
key,  and  is  also  now  produced  to  a  large  amount  in  India,  and 
is  exported  to  China.     It  is  a  powerful  narcotic. 

OpioM,  in  Chemistry  and  Medicine,  an  inspissated  gummy 
juice,  which  is  obtained  from  the  head  of  the  "  papavera  sonini- 
feruni."  It  is  imported  from  Persia,  Arabia,  and  other  warm 
parts  of  Asia,  in  flat  cakes  covered  with  leaves  to  prevent  their 
sticking  together.  It  has  a  reddish  brown  colour,  and  strong 
peculiar  smell ;  its  taste  at  first  is  nauseous  and  bitter,  but 
this  soon  becomes  acrid,  and  produces  a  slight  warmth  in  the 
mouth. 

OPOBALSUM.  The  most  precious  of  the  balsams  is  that 
commonly  called  Balm  of  Gilead,  Opobalsamum,  Balsamaeleon, 
Balsamum  verum  album,  jEgyptiacum,  Judaicum,  Syriacum 
e  Mecca,  &c.  This  is  the  produce  of  the  amy  ris  opobalsamum, 
L.  The  true  balsam  is  of  a  pale  yellowish  colour,  clear  and 
transparent,  about  the  consistence  of  Venice  turpentine,  of  a 
strong,  penetrating,  agreeable,  aromatio  smell,  and  a  slightly 
bitterish  pungent  taste. 

OPODELDOC.  A  solution  of  soap  and  alcohol,  with  the 
addition  of  camphor  and  volatile  oils.  It  is  used  externally 
against  rheumatic  pains,  sprains,  bruises,  and  other  like  com- 
plaints. 

OPOPONAX.  A  concrete  gummy  resinous  juice,  obtained 
from  the  roots  of  an  umbelliferous  plant,  the  pastinaca  opopo- 
nax,  which  grows  spontaneously  in  the  warmer  countries,  and 
bears  the  cold  of  this. 

OPPILATION,  in  Medicine,  the  act  of  obstructing  or  stop- 
ping up  the  ducts  or  passages  of  the  body  by  redundant  or 
peccant  humours. 

OPPOSITION,  in  Astronomy,  is  that  aspect  of  any  two 
heavenly  bodies,  when  they  are  diametrically  opposite  each 
other,  or  180°,  that  is,  a  semicircle,  apart. 

OPTICS,  the  science  of  vision,  iucluding  Catoptrics  and 
Dioptrics,  and  even  Perspective  ;  as  also  the  whole  doctrine 
of  light  and  colours,  and  all  the  phenomena  of  visible  objects. 
See  Perspective. 

By  a  ray  of  light,  is  meant  the  motion  of  a  single  particle ; 
and  its  motion  is  represented  by  a  straight  line.  Any  parcel 
of  rays  proceeding  from  a  point,  is  called  a  pencil  of  rajs.  By 
a  medium,  is  meant  any  pellucid  or  transparent  body,  which 
suffers  light  to  pass  through  it.  Thus,  water,  air,  and  glass, 
are  called  media.  Parallel  rays,  are  such  as  move  always  at 
the  same  distance  from  each  other.  If  rays  continually  recede 
from  each  other,  they  are  said  to  diverge.  If  they  continually 
approach  towards  each  other,  they  are  said  to  converge.  The 
point  at  which  converging  rays  meet  is  called  the  focus.  The 
point  towards  which  they  tend,  but  which  they  are  prevented 
from  coming  to  by  some  obstacle,  is  called  the  imaginary  focus. 
When  rays,  after  passing  through  one  medium,  on  entering 
another  medium  of  different  density,  arc  bent  out  of  their 
former  course,  and  made  to  change  their  direction,  they  are, 
said  to  be  refracted.  When  they  strike  against  a  surface,  and 
are  sent  back  agaiu  from  the  surface,  they  are  said  to  be  re- 
flected. A  lens,  is  glass  ground  into  such  a  form  as  to  collect 
or  disperse  the  rays  of  light  which  pass  through  it.  These  are 
of  different  shapes,  and  from  thence  receive  different  names. 
A  piano  convex  is  one  side  flat,  and  the  other  convex.  A  piano 
concave  is  flat  on  one  side,  and  concave  on  the  other.  A 
double  convex,  is  convex  on  both  sides.  A  double  concave,  is 
concave  on  both  sides.  A  meniscus,  is  convex  on  one  side  and 
concave  on  the  other.  A  line  passing  through  the  centre  of  a 
lens,  is  called  its  axis. 

Of  Refraction. — If  the  rays  of  light,  after  passing  through  a 
medium,  enter  another  of  a  different  density  perpendicular  to 
its  surface,  they  proceed  through  this  medium  in  the  same  direc- 
tion as  before.  But  if  they  enter  obliquely  to  the  surface  of  a 
medium,  either  deuser  or  rarer  than  what  they  moved  in  before, 
they  are  made  to  change  their  direction  in  passing  through  that 
medium.  If  the  medium  which  they  enter  be  denser,  they 
move  through  it  in  a  direction  nearer  to  the  perpendicular 
drawn  to  its  surface.  On  the  contrary,  wheu  light  passes  out 
of  a  denser  into  a  rarer  medium,  it  moves  in  a  direction  farther 
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from  the  perpendicular.  This  refraction  is  greater  or  less, 
that  is,  the  rays  are  more  or  less  bent  or  turned  aside  from 
tneir  coarse,  as  the  second  medium  through  which  they  pass 
is  more  or  less  dense  than  the  first.  * 

Upon  a  smooth  board,  about  the  centre  C,  (plate  Optics,  fig.  4.) 
describe  a  circle  HOKP;  draw  two  diameters  of  the  circle, 
OP,  H  K,  perpendicular  to  each  other ;  draw  ADM  perpen- 
dicular to  O  P ;  cut  off  D  T  and  C I  equal  to  three-fourths  D  A  ; 
through  T  I,  draw  T I  S,  cutting  the  circumference  in  S  ;  N  S 
drawn  from  S  perpendicularly  upon  O  P,  will  be  equal  to  D  T, 
or  three-fourths  of  D  A.  Then  if  pins  be  stuck  perpendicularly 
at  A,  C,  and  S,  and  the  board  be  dipped  in  the  water  as  far  as 
the  line  H  K,  the  pin  at  S  vtill  appear  in  the  same  line  with  the 
pins  at  C  and  C.  This  shews,  that  the  ray  which  comes  from 
the  pin  S  is  so  refracted  at  C,  as  to  come  to  the  eye  along  the 
line  C  A ;  whence  the  sine  of  incidence  A  D  is  to  the  sine  of 
refraction  N  S,  as  4  to  3.  If  other  pins  were  fixed  along  C  S, 
they  would  all  appear  in  A  C  produced  ;  which  shews,  that  the 
ray  is  bent  at  the  surface  only.  The  same  may  be  shewn  at 
different  inclinations  of  the  incident  ray,  by  means  of  a  move- 
able rod  turning  upon  the  centre  G,  which  always  keeps  the 
ratio  of  the  sines  A  D,  N  S,  as  4  to  3.  Also  the  sun's  shadow, 
coinciding  with  A  C,  may  be  shewn  to  be  refracted  in  the  same 
manner.  The  image  L  of  a  small  object  S,  placed  under  water, 
is  one-fourth  nearer  the  surface  than  the  object.  And  hence, 
the  bottom  of  a  pond,  river,  &c.  is  one-third  deeper  than  it 
appears  to  a  spectator. 

To  prove  the  refraction  of  light  in  a  different  way,  take  an 
upright  empty  vessel  into  a  dark  room  ;  make  a  small  hole  in 
the  window  shutter,  so  that  a  beam  of  light  may  fall  at  the 
bottom  at  a,  fig.  5,  where  you  may  make  a  mark.  Then  fill  the 
basin  with  whaler,  without  moving  it  out  of  its  place,  and  you 
will  see  that  the  ray,  instead  of  falling  upon  a  will  fall  upon  b. 
If  a  piece  of  looking-glass  be  laid  in  the  bottom  of  the  vessel, 
the  light  will  be  reflected  from  it,  and  will  be  observed  to  suffer 
the  same  refraction  as  in  coming  in ;  only  in  a  contrary  direc- 
tion. If  the  water  be  made  a  little  muddy,  by  putting  into  it  a 
few  drops  of  milk,  and  if  the  room  be  filled  with  dust,  the  rays 
will  be  rendered  much  more  visible. 

Of  Reflection. — When  a  ray  of  light  falls  upon  any  body,  it 
is  reflected  so  that  the  angle  of  incidence  is  equal  to  the  angle 
of  reflection ;  and  this  is  the  fundamental  fact  upon  which  all 
the  properties  of  mirrors  depend.  Let  a  ray  of  light,  passing 
through  a  small  hole  into  a  dark  room,  be  reflected  from  a 
plane  mirror,  at  equal  distances  from  the  point  of  reflection, 
the  incident  and  the  reflected  ray  will  be  at  the  same  height 
from  the  surface.  The  same  is  found  to  hold  in  all  cases  when 
the  rays  are  reflected  at  a  curved  surface,  whether  it  be  convex 
or  concave.  • 

The  rays  which  proceed  from  any  remote  terrestrial  object 
are  nearly  parallel  at  the  mirror:  not  strictly  so,  but  come  di- 
verging to  it  in  several  pencils,  or,  as  it  were,  bundles  of  rays, 
from  each  point  of  the  side  of  the  object  next  the  mirror,  there- 
fore they  will  not  be  converged  to  a  point  at  the  distance  of 
half  the  radius  of  the  mirror's  concavity  from  its  reflecting  sur- 
face, but  in  separate  points  at  a  greater  distance  from  the  mir- 
ror* And  the  nearer  the  object  is  to  the  mirror,  the  further 
these  points  will  be  from  it,  and  an  inverted  image  of  the  object 
will  be  formed  in  them,  which  will  seem  to  hang  pendent  in  the 
air;  and  will  be  seen  by  an  eye  placed  beyond  it  (with  regard 
to  the  mirror,)  in  all  respects  like  the  object,  and  as  distinct  as 
the  object  itself. 

If  a  man  place  himself  directly  before  a  large  concave  mirror, 
but  further  from  it  than  its  centre  of  concavity,  he  will  see  an 
inverted  image  of  himself  in  the  air,  between  him  and  the  mir- 
ror, of  a  less  size  than  himself.  And  if  he  hold  out  his  hand 
toward  the  mirror,  the  hand  of  the  image  will  conic  out  towards 
his  hand,  and  coincide  with  it,  of  an  equal  bulk,  when  his  hand 
is  in  the  centre  of  concavity,  and  he  will  imagine  he  may  shake 
hands  with  bis  image.  If  he  reach  his  hand  further,  the 
hand  of  the  image  will  pass  by  his  hand,  and  come  between  it 
and  his  body  ;  and  if  he  move  his  hand  toward  either  side,  the 
hand  of  the  image  will  move  towards  the  other :  so  that  what- 
ever way  the  object  moves,  the  image  will  move  the  contrary 
way.  A  bystander  will  sec  nothing  of  the  image,  because  none 
of  the  reflected  rays  that  form  it  enter  his  eyes. 


The  images  formed  by  convex  specula  are  in  positions  simi- 
lar to  those  of  their  objects  ;  and  those  also  formed  by  concave 
specula,  when  the  object  is  between  the  surface  and  the  princi- 
pal focus ;  in  these  cases  the  image  is  only  imaginary,  as 
the  reflected  rays  never  come  to  the  foci  from  whence  they  seem 
to  diverge.  In  all  other  cases  of  reflection  from  concave  spe- 
cula, the  images  are  in  positions  contrary  to  those  of  their  ob- 
jects, and  these  images  are  real,  for  the  rays  after  reflection  do 
come  to  their  respective  foci. 

Colours. — The  origin  of  colours  is  owing  to  the  composition 
which  takes  place  in  the  rays  of  light,  each  heterogeneous  ray 
consisting  of  innumerable  rays  of  different  colours  ;  this  is  evi- 
dent from  the  separation  that  ensues  in  the  well-known  expe- 
riment of  the  prism.  A  ray  being  let  into  a  darkened  room, 
through  a  small  round  aperture,  and  falling  on  a  triangular 
glass  prism,  is,  by  the  refraction  of  the  prism,  considerably  di- 
lated, and  will  exhibit  on  the  opposite  wall  an  oblong  image, 
called  a  spectrum,  variously  coloured,  the  extremities  of  which 
are  bounded  by  semi-circles,  and  the  sides  are  rectilinear. 
The  colours  are  commonly  divided  into  seven,  which,  however, 
have  various  shades  gradually  intermixing  at  their  juncture. 
Their  order,  beginning  from  the  side  of  the  refracting  angle  of 
the  prism,  is  red,  orange,  yellow,  green,  blue,  purple,  violet 
The  obvious  conclusion  from  this  experiment  is,  that  the  seve- 
ral component  parts  of  solar  light  have  different  degrees  of 
rcfrangibility,  and  that  each  subsequent  ray  in  the  order  above 
mentioned  is  more  refrangible  than  the  preceding.  As  a  cir- 
cular image  would  be  depicted  by  the  solar  ray  un refracted  by 
the  prism,  so  each  ray  that  suffers  no  .dilatation  by  the  prism 
would  mark  out  a  circular  image.  Hence  it  appears  that  the 
spectrum  is  composed  of  innumerable  circles  of  different  co- 
lours. The  mixture,  therefore,  is.  proportionable  to  the  num- 
ber of  circles  mixed  together,  but  all  such  circles  are  mixed  to- 
gether, whose  centres  lie  between  those  of  two  contingent  cir* 
cles,  consequently  the  mixture  is  proportionable  to  the  interval 
of  those  centres,  t.  e.  to  the  breadth  of  the  spectrum.  If,  there- 
fore, the  breadth  can  be  diminished,  retaining  the  length  of  the 
rectilinear  sides,  the  mixture  will  be  lessened  proportionably, 
and  this  is  done  by  the  following  process. 

At  a  considerable  distance  from  the  hole  ?,  place  a  double 
convex  lens,  fig.  6,  whose  focal  length  is  equal  to  half  that  dis- 
tance, and  place  the  prism  or,  behind  the  lens;  at  a  distance 
behind  the  lens,  equal  to  the  distance  of  the  lens  from  the  bole, 
will  be  formed  a  spectrum,  the  length  of  whose  rectilinear  sides 
is  the  same  as  before,  but  its  breadth  much  less ;  for  the  undi- 
minished breadth  was  equal  to  a  line  subtending,  at  the  dis- 
tance of  the  spectrum  from  the  hole,  an  angle  equal  to  the  ap- 
parent diameter  of  the  sun,  together  with  a  line  equal  to  the 
diameter  of  the  hole  ;  but  the  reduced  breadth  is  equal  to  the 
diameter  of  the  hole  only  ;  the  image  of  the  hole  formed  by  the 
lens  at  the  distance  of  double  its  focal  length,  is  equal  to  tbe 
hole ;  therefore,  its  several  images  in  the  different  kinds  of  rays 
are  equal  to  the  same,  i.  e.  the  breadth  of  the  reduced  spectrum 
is  equal  to  the  diameter  of  the  hole. 

A  prism  placed  in  an  horizontal  position  would  project  \\\t 
ray  into  an  oblong  form  ;  apply  another  horizontal  prism  simi- 
lar to  the  foimer,  to  receive  the  refracted  light  emerging  from 
the  first,  and  having  its  refracted  angle  turned  the  contrary 
way  from  that  of  the  former.  The  light,  after  passing  through 
both  prisms,  will  assome  a  circular  form,  as  if  it  had  not  been 
at  all  refracted.  If  the  light  emerging  from  the  first  prism  be 
received  by  a  second,  uhosc  axis  is  perpendicular  to  that  of 
the  former,  it  will  be  refracted  by  this  transverse  prism  into  a 
position  inclined  to  the  former,  the  red  extremity  being  least 
and  the  violet  most  removed  from  its  former  position ;  bat  it 
will  not  beat  all  altered  in  breadth. 

Close  to  the  prism  A,  fig*  7,  place  a  perforated  board  a  6,  and 
let  the  refracted  light,  having  passed  through  the  small  hole,  be 
received  on  a  second  board  cd,  parallel  to  the  first,  and  perfo- 
rated in  like  manner ;  behind  that  hole  in  the  second  board 
place  a  prism,  with  its  refracting  angle  downward ;  torn  tbe 
first  prism  slowly  about  its  axis,  and  the  light  will  move  op  and 
down  the  second  board;  let  the  colours  be  transmitted  succes- 
sively, and  mark  the  places  of  the  different  coloured  rays  on 
the  wall  after  their  refraction  by  the  second  prism,  the  red  will 
appear  lowest,  tbe  violet  highest,  the  rest  in  the  intermediate 
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o  order.  Here  then  the  light  being  very  much  simplified, 
incidence*  of  all  the  ray*  on  the  second  prism  exactly 
ie ;  the  red  was  least  refracted,  tbo  violet  roost,  &c. 
permanency  of  these  original  colours  appears  from  hence, 
?y  suffer  no  manner  of  change  by  any  number  of  refrac- 
s  is  evident  from  the  last  mentioned  experiment ;  nor 
eflection,  for  if  any  coloured  body  be  placed  in  simpli- 
nogencous  light,  it  will  always  appear  of  the  same  colour 
ight  in  which  it  is  placed,  whether  that  differ  from  the 
Df  the  body  or  not;  e.g.  if  ultramarine  and  vermilion 
td  in  red  light,  both  will  appear  red  ;  in  a  green  light, 
in  a  blue  light,  blue,  &c  It  is  however  to  be  allowed, 
»cdy  appears  brighter  when  in  a  ligbt  of  its  own  colour 
another ;  and  from  this  we  see  that  the  colours  of  natu- 
ies  arise  from  an  aptitude  in  them  to  reflect  some  rays 
tpiously  and  strongly  than  others ;  but  lest  this  pheno- 
should  produce  a  doubt  of  the  constancy  of  the  primary 
f  it  is  proper  to  assign  the  reason  of  it,  which  is  this ; 
en  placed  in  its  own  coloured  light,  the  body  reflects 
s  of  the  predominant  colour  more  strongly  than  any  of 
itermixed  with  it ;  therefore  the  proportion  of  the  rays 
iredominant  colour  to  those  of  the  others,  in  tbe  reflected 
ill  be  greater  than  in  the  incident  light ;  but  when  the 
placed  in  a  light  of  a  different  colour  from  its  own,  for 
tr  reason  the  contrary  effect  will  follow,  i. «.  the  propor- 
the  predominant  colour  to  the  others  would  be  less  in 
scted  than  in  the  incident  light,  and  therefore  as  its 
iur  would  be  greater  in  the  former  case,  and  would  be 
the  latter,  than  if  all  the  rays  were  effectually  reflected; 
»ndour  of  the  predominant  colour  will -be  much  greater 
ormer  case  than  in  tbe  latter.  White  is  compounded  of 
primary  colours  mixed  in  their  due  proportions,  for  if  a 
iy  be  separated  by  the  prism  into  its  component,  and  at 
er  distance  a  lens  be  so  placed  as  to  collect  the  di- 
colourcd  rays  again  into  a  focus,  a  paper  placed  per- 
ilarly  to  the  rays  in  this  point  will  exhibit  whiteness, 
ne  conclusion  may  be  drawn  from  the  experiment  of 
together  paints  of  tbe  same  colour  as  the  parts  of  the 
oj,  and  in  the  same  proportion ;  the  mixture  will  be 
hough  not  of  a  resplendent  whiteness,  because  the  co- 
ixeri  are  less  bright  than  the  primary  ones ;  this  may 
s  be  proved,  by  fixing  pieces  of  cloth  of  all  the  seven 
t  colours  on  the  rim  of  a  wheel,  and  whirling  it  round 
eat  velocity,  it  will  appear  to  be  white.  Though  seven 
t  colours  are  distinguishable  in  the  prismatic  spectrum, 
n  examining  the  matter  with  more  accuracy,  we  shall 
t  there  are,  in  fact,  only  three  original  colours,  red,  blue, 
low  ;  for  the  orange  being  situated  between  the  red  and 
is  only  tbe  mixture  of  these  two ;  the  green  in  like  man- 
tes from  the  blue  and  yellow ;  and  the  violet  from  the 
d  red.  As  the  colour  of  a  body  therefore  proceeds  from 
n  combination  of  the  primary  rays  which  it  reflects ;  the 
ation  of  rays  flowing  from  any  point  of  an  object  will, 
>nnected  by  a  glass,  exhibit  the  same  compound  colour 
sorresponding  point  of  the  image.  Hence  appears  the 
why  the  images  formed  by  glasses  have  tbe  colours  of 
;ct  which  they  represent. 

•.—Objects  presented  to  the  eye  have  their  images 
on  the  hack  part  of  the  retina,  the  rays  of  the  incident 
converging  to  their  proper  foci  there  by  the  refraction 
ifferent  humours  ;  and  for  this  office  they  are  admirably 
I ;  for  as  the  distance  between  the  back  and  front  of  the 
cry  small,  and  the  rays  of  each  of  the  pencils  that  form 
ge  fall  parallel,  or  else  diverging  on  the  eye,  a  strong 
ve  power  is  necessary  for  bringing  them  to  their  foci  at 
na;  but  each  of  the  humours,  by  its  peculiar  form  and 
,  contributes  to  cause  a  convergence  of  the  rays;  the 
s  from  its  convex  form  ;  the  crystalline  by  its  double 
ity  and  greater  density  thnn  the  aqueous  ;  and  the  vitre- 
a  less  dmsity  than  the  crystalline  joined  to  its  concave 
The  structure  of  the  eyes  is  in  general  adapted  to  the 
ion  of  parallel  rays,  but  as  the  distances  of  visible  objects 
nous,  so  the  eye  has  powers  of  accommodating  itself  to 
rocredinjf  from  different  distances  by  altering  the  dis- 
of  tbe  crystalline  from  the  retina,  which  is  done  by  tbe 
°*  the  ciliary  ligaments. 


Defective  sight  arises  from  an  incapacity  of  altering  the 
position  of  the  crystalline  within  the  usual  limits.  1.  When  it 
cannot  be  brought  close  enough  to  the  cornea,  near  objects  ap- 
pear indistinct ;  to  this  defect  people  in  years  are  generally 
subject.  2.  Where  the  crystalline  cannot  be  drawn  sufficiently 
near  to  the  retina,  remote  objects  appear  indistinct ;  this  is  the 
defect  under  which  short-sighted  people  labour.  In  each  of 
these  cases  the  images  of  the  different  points  in  the  object 
would  be  diffused  over  small  circles  on  tbe  retina:  and  so  being 
intermixed  and  confonnded  with  each  other,  would  there  form 
a  very  confused  picture  of  the  object:  for  in  tbe  former  case, 
fig.  8,  the  image  of  any  point  would  be  formed  behind  the 
retina,  as  the  refraction  of  the  eye  is  not  sufficiently  strong  to 
bring  the  ra)s  (diverging  so  much  as  they  do  in  proceeding 
from  a  near  point)  to  a  focus  at  the  retina.  This  defect  will 
therefore  be  remedied  by  a  convex  glass  a  b.  Gg.  8,  which  makes 
the  point  whence  the  ri.ys  now  proceed  more  distant  than  the 
object ;  therefore  the  rays  falling  on  the  eye  will  now  diverge 
less  than  before,  or  else  be  parallel,  and  will  of  course  be 
brought  to  a  nearer  focus,  viz.  at  the  retina. 

In  the  latter  case,  the  image  is  formed  before  the  retina, 
fig.  0,  because  the  refractive  power  of  the  eye  is  too  great  to 
permit  rays  so  little  diverging  (as  they  do  in  proceeding  from  a 
distant  point)  to  reach  the  retina  before  they  are  collected  into 
a  focus :  in  this  case,  the  defect  is  supplied  by  a  concave  glass, 
which  makes  the  point  whence  the  rays  diverge,  nearer  than 
the  object;  consequently,  the  rays  falling  on  the  e\e  will  now 
diverge  more  than  before,  so  as  when  refracted  through  the 
humours  not  to  come  to  their  focus  before  they  reach  the 
retina.  Therefore  spectacles  are  constructed  concave  for 
short-sighted,  and  convex  for  long-sighted  people.  And  the 
frames  of  spectacles  should  be  so  bent,  that  the  axes  of  both 
glasses  may  be  directed  to  one  point,  at  such  a  distance  as 
you  generally  look  with  spectacles ;  by  this  means  the  eyes 
will  fall  perpendicularly  upon  both  glasses,  and  make  the 
object  appear  distinct;  whereas  if  they  fall  obliquely  upon  the 
glasses  the  object  will  appear  confused  and  indistinct. 

Optical  Instruments. — The  impediments  to  the  vision  of  very 
near  objects  arise  from  too  great  a  divergence  of  the  rays  in 
each  pencil  incident  on  the  eye,  and  are  remedied  by  the 
microscope. 

Microscopes. — The  most  powerful  single  niicroseopes  are  very 
small  globules  of  glass,  which  any  curious  person  may  make 
for  himself  by  melting  the  ends  of  fine  threads  of  glass  in  the 
flame  of  a  candle;  or  by  taking  a  little  fine  powdered  glass  on 
the  point  of  a  very  small  needle,  and  melting  it  into  a  globule 
in  that  way.  It  was  with  such  microscopes  as  these  that 
Lewenhoek  made  all  his  wonderful  discoveries,  most  of  which 
are  deposited  in  the  British  Museum. 

The  Double  or  Compound  Microscope  differs  from  the  pre- 
ceding in  this  respect,  that  it  consists  of  at  least  two  lenses, 
by  one  of  which  an  image  is  formed  within  the  tube  of  the 
microscope;  and  this  image  is  viewed  through  the  eye-glass, 
instead  of  the  object  il self,  as  in  the  single  microscope.  In 
this  respect  the  principle  is  analogous  to  that  of  the  telescope, 
only  that,  as  the  latter  is  intended  to  view  distant  objects,  the 
object-lens  is  of  a  long  focus,  and  consequently  of  a  moderate 
magnifying  power,  and  the  eye-glass  of  a  short  focus,  which 
magnifies  considerably  the  image  made  by  the  object  lens. 
Whereas  the  microscope  being  intended  only  for  minute 
objects,  the  object-lens  is  consequently  of  a  short  focus,  and 
the  eye-glass  in  this  case  is  not  of  so  high  a  magnifying  power. 
We  have  explained  this  instrument  under  Micuoscope. 

The  Solar  Microscope  is  a  kind  of  camera  obscura,  which,  iu 
a  darkened  chamber,  throws  the  image  on  a  wall  or  screen. 
It  consists  of  two  lenses  fixed  opposite  a  hole  in  a  board  or 
uindowshutter ;  one,  which  condenj.es  the  IL'ht  of  the  sun 
upon  the  object,  (which  is  placed  between  them.)  and  tbo 
other,  which  forms  the  image.  There  is  also  a  plain  reflector 
placed  without,  moved  by  a  wheel  and  pinion,  which  may  be 
so  regulated  as  to  throw  the  sun's  rays  upon  the  outer  lens. 
Mr.  Adam's  most  ingenious  invention,  the  lueernal  microscope, 
is  also  to  be  considered  as  a  kind  of  camera  obscura ;  only  the 
light  in  this  latter  case  proceeds  from  a  lamp,  instead  of  from 
the  sun,  which  renders  it  convenient  to  be  used  at  all  times. 
But  for  a  description   of  this  elegant    and   most  amusing 
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instrument,  we  mast  refer  to  bis  Microscopical  Essay.    See 
Microscope. 

Telescopes. — From  what  has  been  said  on  the  nature  of  the 
compound  microscope,  the'  principle  of  the  telescope  may  be 
easily  understood.  Telescopes  are,  however,  of  two  kinds ; 
the  one  depending;  on  the  principle  of  refraction,  and  called 
the  dioptric  telescope  ;  the  other,  on  the  principle  of  reflection, 
and  therefore  termed  the  reflecting  telescope. 

The  parts  essential  to  a  dioptric  telescope  are,  the  two  lenses 
A  D  and  E  Y,  fig.  10.  As  in  the  compound  microscope,  A  D  is 
the  object-glass,  and  B  Y  is  the  eye-glass ;  and  these  glasses 
arc  so  combined  in  the  tube,  that  the  focus  F  of  the  one  is 
exactly  coincident  with  the  focus  of  the  other.  Let  O  B  then 
represent  a  very  distant  object,  from  every  point  of  which  pen- 
cils of  rays  will  proceed,  so  little  diverging  to  the  object  lens 
A  D,  that  tbey  may  be  considered  as  nearly  parallel ;  J  M  will 
then  be  the  image  which  would  be  formed  on  a  screen  by  the 
action  of  the  lens  A  D.  For  supposing  O  A  and  B  D  two  pen- 
cils of  rays  proceeding  from  the  extreme  points  of  the  object, 
they  will  unite  in  the  focal  point  F,  and  intersect  each  other. 
But  the  point  F  is  also  the  focus  of  the  eye-glass  EY;  and 
therefore  the  pencil  of  rays,  instead  of  going  on  to  diverge, 
will  pass  through  it  in  nearly  a  parallel  direction,  so  as  to  cause 
distinct  vision.  It  is  then  plain,  that  as  in  the  compound 
microscope,  it  is  the  image  which  is  here  contemplated  ;  and 
this  will  account  for  the  common  sensation  when  people  say 
the  object  is  brought  nearer  by  a  telescope.  For  the  rays, 
which  after  crossing  proceed  in  a  divergent  state,  fall  upon  the 
lens  EY,  as  if  they  proceeded  from  a  real  object  situated  at 
F.  AH  that  is  effected  by  a  telescope  then,  is  to  form  such  an 
image  of  a  distinct  object,  by  means  of  the  object  lens,  and 
then  to  give  the  eye  such  assistance  as  is  necessary  for  viewing 
that  image  as  near  as  possible,  so  that  the  angle  it  shall  sub- 
tend at  the  eve  shall  be  very  large  compared  with  the  angle 
which  the  object  itself  would  subtend  in  the  same  situation. 
This  is  effected  by  means  of  the  eye-glass,  which  refracts  the 
pencils  of  rays,  so  that  they  may  be  brought  to  their  several 
foci  by  the  humours  of  the  eye,  as  has  been  described.  To  ex- 
plain clearly,  however,  the  reason  why  it  appears  magnified, 
we  must  again  have  recourse  to  the  figure.  O  B  being  at  a 
great  distance,  the  length  of  the  telescope  is  inconsiderable 
with  respect  to  it.  Supposing,  therefore,  the  eye  viewed  it 
from  the  centre  of  the  object-glass  C,  it  would  see  it  under  the 
angle  OGB;  let  O C  and B C  then  be  produced  to  the  focus 
of  the  glass,  they  will  then  limit  the  image  I M  formed  in  the 
focus.  If  then  two  parallel  rays  are  supposed  to  proceed  to 
the  eye-glass  E  Y,  they  will  be  converged  to  its  focus  H ;  and 
the  eye  will  see  the  image  under  the  angle  E  H  Y.  The  appa- 
rent magnitude  of  the  object  seen  by  the  naked  eye,  is,  there- 
fore, to  that  of  the  image  which  is  seen  through  the  telescope, 
as  the  magnitude  of  the  angle  O  C  B,  or  I C  M,  to  that  of 
E  H  Y,  or  I G  M.  Now,  the  angle  I G  M  is  to  I  C  M  as  C  F  to 
F  G ;  that  is,  as  the  focal  length  of  the  object-glass  to  that  of 
the  eye-glass. — The  magnifying  power  of  these  glasses  may  be 
augmented  to  a  considerable  degree,  because  the  focal  length 
of  the  object-glass,  with  respect  to  that  of  the  eye-glass,  may 
be  greatly  increased.  This,  however,  would  require  a  tube  of 
immense  length ;  because  an  eye-glass  of  a  very  short  focus 
would  cause  such  a  dispersion  of  the  rays  of  light,  particularly 
towards  the  edges  of  the  glass,  that  the  view  would  be  inter- 
cepted by  the  prismatic  colours.  Another  manifest  defect  in 
these  telescopes  is,  that  the  image  appears  inverted ;  this, 
however,  is  of  no  consequence  with  respect  to  the  heavenly 
bodies ;  and  on  this  account  it  is  still  used  as  an  astronomical 
telescope.  One  of  almost  a  similar  construction  is  also  used 
on  board  of  ships  as  a  night  glass,  to  discover  rocks  in  the 
ocean,  or  au  enemy's  fleet.  Notwithstanding  the  inconvenience 
of  exhibiting  the  objects  inverted,  more  glasses  than  two  can- 
not be  employed  from  the  paucity  of  light ;  and  habit  soon 
enables  the  persons  who  use  them  to  discern  objects  with 
tolerable  distinctness.  The  brightness  of  the  appearance 
through  any  of  these  telescopes  or  microscopes,  depends  chiefly 
on  the  aperture  of  the  object-glass.  For  if  the  whole  of  that 
glass  was  covered,  except  a  small  aperture  in  the  middle,  the 
magnitude  of  the  image  would  not  be  altered  ;  but  fewer  rays 
of  e^erj  pencil  being  admitted,  the  object  would  appear  ob- 


scure. In  a  few  words,  the  apparent  distinctness  or  confusion 
of  any  object,  viewed  through  glasses,  depends  on  the  mutual 
inclination  of  the  rays  in  any  one  pencil  to  each  other,  wheo 
they  fall  on  the  eye  ;  the  apparent  magnitude  depends  upon 
the  inclination  of  the  rays  of  different  pencils  to  each  other; 
the  apparent  situation  depends  upon  the  real  situation  of  the 
extreme  pencils;  and  the  apparent  brightness  or  obscurity 
depends  on  the  quantity  of  rays  in  each  pencil. 

The  well-known  property  in  concave  speculums,  of  causing 
the  pencils  of  rays  to  converge  to  their  foci,  and  there  forming 
an  image  of  any  object  that  may  be  opposed  to  them,  gave 
rise  to  the  reflecting  telescope.  In  this,  the  effect  is  precisely 
the  same  as  that  produced  by  the  dioptric  telescope ;  only 
that  in  the  one  case  it  is  produced  by  reflected,  and  in  the 
other  by  refracted  light.  Reflecting  telescopes  are  made  io 
various  forms ;  and  those  principally  in  use  in  this  country  are 
distinguished  by  the  names  of  their  respective  inventors,  aad 
are  called  the  Newtonian,  Gregorian,  and  Herschelian  tele- 
scopes. The  reflecting  telescopes  on  the  Gregorian  principle, 
which  is  the  most  common,  as  it  is  found  to  be  the  most  con- 
venient, is  constructed  in  the  following  manner: — At  the 
bottom  of  the  great  tube,  fig.  1 1,  T  T  T  T,  is  placed  a  large  con- 
cave mirror  D  U  V  F,  whose  principal  .focus  is  at  m ;  and  in 
the  middle  of  this  mirror  is  a  round  hole  P,  opposite  to  which 
is  placed  the  small  mirror  L,  concave  toward  the  great  one, 
and  so  fixed  to  a  strong  wire  M,  that  it  may  be  removed  far* 
ther  from  the  great  mirror,  or  nearer  to  it,  by  means  of  a  long 
screw  in  the  inside  of  the  tube,  keeping  its  axis  still  in  the  same 
line  P  m  n  with  that  of  the  great  one.  Now,  since  in  viewing  a 
very  remote  object,  we  can  scarcely  see  a  point  of  it  but  what  is, 
at  least,  as  broad  as  the  great  mirror,  we  may  consider  the  rays tf 
each  pencil,  which  flow  from  every  point  of  the  object,  to  be  paral- 
lel to  each  other,  and  to  cover  the  whole  reflecting  surface  D  U 
V  F.  But  to  avoid  confusion  in  the  figure,  we  shall  only  draw  two 
rays  of  a  pencil  flowing  from  each  extremity  of  the  object  into 
the  great  tube,  and  trace  their  progress  through  all  their  reflec- 
tions and  refractions  to  the  eye/,  at  the  end  of  the  small  tube 
t  f,  which  is  joined  to  the  great  one.  Let  us  then  suppose  the 
object  A  B  to  be  at  such  distance,  that  the  rays  C  may  flow 
from  its  upper  extremity  A,  and  the  rays  E  from  its  lower 
extremity  B ;  then  the  rays  C  falling  parallel  upon  the  great 
mirror  at  D,  will  be  thence  reflected,  converging  in  the  direc- 
tion D  G ;  and  by  crossing  at  I  in  the  principal  focus  in  the 
mirror,  they  will  form  the  lower  extremity  of  the  inverted 
image  IK,  similar  to  the  upper  extremity  A  of  the  object  AB; 
and  passing  on  to  the  concave  mirror  L,  (whose  focus  is  at  a,) 
they  will  fall  upon  it  at^,  and  be  thence  reflected,  converging 
in  the  direction  g  N,  because  g m  is  longer  than gn;  and  pass- 
ing through  the  bole  P  in  the  large  mirror,  tbey  would  meet 
somewhere  about  r,  and  form  the  upper  extremity  «  of  the 
erect  image  a  b,  similar  to  the  upper  extremity  A  of  the  object 
A  B.  But  by  passing  through  the  plano-convex  glass  R,  is 
their  way,  they  form  that  extremity  of  the  image  at «.  In  the 
same  manner  the  rays  E,  which  come  from  the  bottom  of  tat 
object  A  B,  and  fall  parallel  upon  the  great  mirror  at  F,  are 
thence  reflected,  converging  to  its  focus ;  where  they  form  the 
upper  extremity  I  of  the  inverted  image  I  K,  similar  to  the 
lower  extremity  B  of  the  object  A  B ;  and  thence  passing  os 
the  small  mirror  L,  and  falling  upon  it  at  k9  they  are  hence 
reflected  in  the  converging  state  h  O ;  and  going  on  through  the 
hole  P  of  the  great  mirror,  they  would  meet  somewhere  nhnat 
q,  and  form  there  the  lower  extremity  b  of  the  erect  image  si, 
similar  to  the  lower  extremity  B  of  the  object  A  B ;  bit  by 
passing  through  the  convex  glass  R  in  their  way,  they  meet 
and  cross  sooner,  as  at  b,  where  the  point  of  the  erect  image 
is  formed.  The  like  being  understood  of  all  those  rays  which 
flow  from  the  intermediate  points  of  the  object  between  A  and 
B,  and  enter  the  tube  T  T,  all  the  intermediate  points  of  the 
image  between  a  and  b  will  be  formed  ;  and  the  rays  passing 
on  from  the  image  through  the  eye-glass  S,  and  through  a 
small  hole  e  in  the  end  of  the  lesser  tube  tt9  they  enter  the  eye 
/*,  which  sees  the  image  a  b  (by  means  of  the  eye-glass)  under 
the  large  angle  ced,  and  magnified  in  length  under  that  angle 
from  c  to  d. 

In  the  best  reflecting  telescopes  the  focus  of  the  small  mirror 
is  never  coincident  with  the  focus  m  of  the  great  one,  where 
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first  image  IK  is  formed,  bat  a  little  beyond  it,  (with 
respect  to  the  eye)  as  at  n  ;  the  consequence  of  which  is,  that 
the  rays  of  the  pencils  will  not  be  parallel  after  reflection  from 
the  small  mirror,  bat  converge  so  as  to  meet  in  points  about 
f,e,r;  where  they  would  form  a  larger  upright  image  than 
a  a,  if  the  glass  R  was  not  in  their  way,  and  this  image  might 
be  viewed  by  means  of  a  single  eye-glass  properly  placed 
between  the  image  and  the  eye;  but  then  the  field  of  view 
would  be  less,  and  consequently  not  so  pfeasant;  for  that 
reason  the  glass  R  is  still  retained,  to  enlarge  the  scope  or 
area  of  the  field. 

To  find  the  magnifying  power  of  this  telescope,  multiply  the 
foeal  distance  of  the  great  mirror  by  the  distance  of  the  small 
mirror  from  the  image  next  the  eye,  and  multiply  the  focal  dis- 
tance of  the  small  mirror  by  the  focal  distanceof  the  eye-glass ; 
then  divide  the  product  of  the  former  multiplication  by  that  of 
the  latter,  and  the  quotient  will  express  the  magnifying  power. 
The  difference  between  the  Newtonian  and  Gregorian  tele- 
scope is,  that  in  the  former  the  spectator  looks  in  at  the  side 
through  an  aperture  upon  a  plane  mirror,  by  which  the  rays 
reflected  from  the  concave  mirror  are  reflected  to  the  eye-glass ; 
whereas,  in  the  latter,  the  reader  will  see  that  he  looks  through 
the  common  eye-glass,  which  is  in  general  more  convenient. 

The  immensely  powerful  telescopes  of  Dr.  Herscbel  are  of  a 
still  different  construction.  This  assiduous  astronomer  made 
several  specula,  which  were  of  an  immense  magnifying  power 
on  distant  objects.  The  object  is  reflected  by  a  mirror,  as  in 
the  Gregorian  telescope,  and  the  rays  are  intercepted  by  a  lens 
at  a  proper  distance,  so  that  the  observer  has  his  back  to  the 
object,  and  looks  through  the  lens  at  the  mirror.  The  magni- 
fying power  will,  in  this  case,  be  the  same  as  in  the  Newtonian 
telescope ;  bat  there  not  being  a  second  reflector,  the  bright- 
Bess  of  the  object  viewed  in  the  Herschelian  is  greater  than 
that  in  the  Newtonian  or  Gregorian  telescope.  In  conclusion, 
Sir  Isaac  Newton's  excellent  maxim  must  not  be  omitted: 
"  The  art,"  says  he,  "  of  constructing  good  microscopes  and 
tele  scopes,  may  be  said  to  depend  on  the  circumstance  of 
making  the  last  image  as  large  and  distinct  and  luminous  as 
possible."     See  Telescope. 

Of  the  Rminbouf,  and  other  remarkable  Optical  Phenomena. — 
Since  the  rays  of  light  are  found  to  be  decompounded  by 
refracting  surfaces,  we  ean  no  longer  be  surprised  at  the 
changes  produced  in  any  object  by  the  intervention  of  another. 
The  vivid  colours  which  gild  the  rising  or  the  setting  sun,  must 
necessarily  differ  from  those  which  adorn  its  noon-day  splen- 
dour. There  must  be  the  greatest  variety  which  the  liveliest 
faney  can  imagine.  The  clouds  will  assume  the  most  fantastic 
forms,  or  will  lower  with  the  darkest  hues,  according  to  the 
different  rays  which  are  reflected  to  our  eyes,  or  the  quantity 
absorbed  by  the  vapours  in  the  air.  The  ignorant  multitude 
will  necessarily  be  alarmed  by  the  sights  in  the  heavens ;  by 
the  appearance  at  one  time  of  three,  at  another  of  five,  suns ; 
or  circles  of  various  magnitudes  round  the  sun  or  moon ;  and 
thence  conceive  that  some  fatal  change  in  the  physical  or 
the  moral  world,  some  fall  of  empires,  or  tremendous  earth- 
quake ;  while  the  optician  contemplates  them  merely  as  the 
natural  and  beautiful  effects  produced  by  clouds  or  vapour,  in 
Tartans  masses,  upon  the  rays  of  light.  One  of  the  most  beau- 
tiful and  common  of  these  appearances  deserves  particular 
investigation,  as.  when  this  subject  is  well  understood,  there 
will  be  little  difficulty  in  accounting  for  others  of  a  similar 
nature,  dependent  on  the  different  refrangibility  of  the  rays  of 
light  Frequently,  when  our  backs  are  turned  to  the  sun,  and 
there  is  a  abower  either  around  us,  or  at  some  distance  before 
■a,  a  bow  is  seen  in  the  air,  adorned  with  all  or  some  of  the 
seven  primary  colours.  The  appearance  of  this  bow,which  in 
poetical  language  is  called  the  iris,  and  in  common  language 
the  rainbow,  was  an  inexplicable  mystery  to  the  ancients ;  and, 
though  now  well  understood,  continues  to  be  the  subject  of 
admiration  to  the  peasant  and  the  philosopher. 

We  arc  indebted  to  Sir  Isaac  Newton  for  the  explanation  of 
this  appearance ;  and  by  various  easy  experiments,  we  may 
convince  any  man  that  his  theory  is  founded  on  truth.  If  a 
glass  globe  is  sospended  in  the  strong  light  of  the  sun,  it  will 
he  found  to  reflect  the  different  prismatic  colours  exactly  in 
proportion  to  the  position  in  which  it  is  placed;  in  other 


words,  agreeably  to  the  angle  which  it  forms  with  the  specta** 
tor's  eye,  and  the  incidence  of  the  raj  s  of  light.  The  fact  is, 
that  innumerable  pencils  of  light  fall  upon  the  surface  of  the 
globe,  and  each  of  these  is  separated  as  by  a  prism.  To  make 
this  matter  still  clearer,  let  us  suppose  the  circle  B  A  W, 
fig.  12,  to  represent  the  globe,  or  a  drop  of  rain,  for  each  drop 
may  be  considered  as  a  small  globe  of  water.  The  red  rays, 
it  is  well  known,  are  least  refrangible ;  they  will  therefore  be 
refracted,  agreeably  to  their  angle  of  incidence,  to  a  certain 
point  A  in  the  most  distant  part  of  the  globe  ;  the  yellow,  the 
green,  the  blue,  and  the  purple  rays,  will  each  be  refracted  to 
another  point.  A  part  of  the  light,  as  refracted,  will  be  trans- 
mitted, but  a  part  will  also  be  reflected ;  the  red  rays  at 
the  point  A,  and  the  others  at  certain  other  points,  agreeably 
to  their  angle  of  refraction.  It  is  very  evident,  that  if  the  spec- 
tator's eye  is  placed  in  the  direction  of  M  W,  or  the  course  of 
the  red-making  rays,  he  will  only  distinguish  the  red  colour ; 
if  in  another  situation,  he  will  see  only  by  the  yellow  rays ;  in 
another,  by  the  blue,  &c. ;  but,  as  in  a  shower  of  rain  there  are 
drops  at  all  heights  and  all  distances,  all  those  that  are  in  a 
certain  position  with  respect  to  the  spectator,  will  reflect  the 
red  rays,  all  those  in  the  next  station  the  orange,  those  in  the 
next  the  green,  &o.  To  avoid  confusion,  let  us  for  the  present 
imagine  only  three  drops  of  rain,  and  three  degrees  of  colours 
in  the  section  of  the  bow,  fig.  13.  It  is  evident,  that  the  angle 
C  E  P  is  less  than  the  angle  B  E  P,  and  that  the  angle  A  E  P  is 
the  greatest  of  the  three.  This  largest  angle  then  is  formed  by 
the  red  rays,  the  middle  one  consists  of  the  green,  and  the 
smallest  is  the  purple.  All  the  drops  of  rain,  therefore,  that 
happen  to  be  in  a  certain  position  to  the  eye  of  a  spectator, 
will  reflect  the  red  rays,  and  form  a  band  or  semicircle  of  red ; 
those  again  in  a  certain  position  will  present  a  band  of  green, 
&c.  If  he  alters  his  station,  the  spectator  will  see  a  bow, 
though  not  the  same  bow  as  before :  and  if  there  are  many 
spectators,  they  will  each  see  a  different  bow,  though  it 
appears  to  be  the  same. 

There  are  sometimes  seen  two  bows,  one  formed  as  has 
been  described,  the  other  appearing  externally  to  embrace  the 
primary  bow,  and  which  is  sometimes  qalled  the  secondary  or 
false  bow,  because  it  is  fainter  than  the  other,  and  what  is 
most  remarkable  is,  that  in  the  false  bow  the  order  of  tho 
colours  appears  always  reversed.  In  the  true  or  primary  bow 
we  have  seen  that  the  rays  of  light  arrive  at  the  spectator's 
eye  after  two  refractions  and  one  reflection ;  in  the  secondary 
bow  the  rays  are  sent  to  our  eyes  after  two  refractions  and  two 
reflections,  and  the  order  of  the  colours  is  reversed,  because  in 
this  latter  case  the  light  enters  at  the  inferior  part  of  the  drop, 
and  is  transmitted  through  the  superior.  Thus,  fig.  12,  the  ray 
of  light  which  enters  at  B,  is  refracted  to  A,  whence  it  is  re- 
flected to  P,  and  again  reflected  to  W,  where,  suffering  another 
refraction,  it  is  sent  to  the  eye  of  the  spectator.  The  colours 
of  this  outer  bow  are  fainter  than  those  of  the  other,  because 
the  drop  being  transparent,  a  part  of  the  light  is  transmitted, 
and  consequently  lost  at  each  reflection. 

The  phenomenon  assumes  a  semicircular  appearance,  be- 
cause it  is  only  at  certain  angles  that  the  refracted  rays  are 
visible  to  our  eyes.  The  least  refrangible,  or  red  rays,  make 
an  angle  of  42  degrees  two  minutes,  and  the  most  refrangible  or 
violet  rays  an  angle  of  40  degrees  17  minutes.  Now,  if  a  line 
be  drawn  horizontally  from  the  spectator's  eye,  it  is  evident, 
that  angles  formed  with  this  line,  of  a  certain  dimension  in 
every  direction,  will  produce  a  circle;  as  will  be  evident,  by 
only  attaching  a  cord  of  a  given  length  to  a  certain  point, 
round  which  it  may  turn  as  round  its  axis,  and  in  every  point 
will  describe  an  angle  with  the  horizontal  line  of  a  certain  and 
determinate  extent.  Let  H  O,  for  instance,  fig.  14,  represent 
the  horizon,  B  W  a  drop  of  rain  at  any  altitude,  S  B  a  line 
drawn  from  the  sun  to  the  drop,  which  will  be  parallel  to  a 
line  S  M  drawn  from  the  eye  of  the  spectator  to  the  sun.  The 
course  of  part  of  the  decompounded  ray  S  B  may  be  first  by 
refraction  from  B  to  A,  then  by  reflection  from  A  to  W ;  lastly, 
by  refraction  from  W  to  M.  Now,  all  drops,  which  arc  in  such 
a  situation  that  the  incident  and  emergent  rays  S  B,  M  W, 
produced  through  them,  make  the  same  angle  S  N  M,  will  he 
the  means  of  exciting  in  the  spectators  the  same  idea  of  colon  r. 
Let  M  W  turn  upon  H  O  as  an  axis,  till  W  meets  the  horison 
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rt  f  •  •  •  »■  •  ,  J'  «,,r.jj  f?',"j  I*  r«  f  •  -.-«*■ -j  '■',  \\  «•.«»-.:.:  r*  -s  ■  ■.* : 
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I!..:  ♦  ■.  -f.  t'.«:  ^f</!»-  *  \  ^fI  f'/f  f  h*S  f'.'J  r'i;*.  J*  ':'j '.%!  T  .  '■.'  '*  . - 
;'/«*  :  7i/i'iait*.».  s»rj«l  for  {?.*:  *io!':t  r<i}  »  it  i*  '../.:'.  \;  ?,l  ':-■- 
;t"-:  V  ii.ii, -i4'.*  *;o:i '.^'j-j^r.tij  !h':  :jpp«:r  p=sf!  or' t'.fr  -'.'.or. '3 •«»* 
!#'»/#  /.j  !  /jo*  l#«  *«;':rj  nh'-fj  iJi';  ».'jfj  i«  si:.'.-*-  •>}  '•*-«r»<: »  7  rr.ir.. 
fcViW  ':  *:  l.or.seori,  Sirj'l  t^*;  \',-**:t  \.ht\  of  t*.':  t-v*  v.  1 !  1  r.ot  b* 
t«  »  n   v,  l.i  ri  !».*:  »:  ir,  h  .'» '!':/ft*rs  7  rrjr.-jt'  *  k\i't\'-  t*.6  l    .rizor:. 

In  'I.'  ^'jir««;  fnMfj  .<.r  iniiurrj'.r^l/l'r  how  "»  roi;!.t  hf:  forr..* '!  !.v 
u  yt'  »•'  r  fi'jfih«-r  of  r«:l!»-fiiorii  * i*!*in  th»r  'Iroj  i  ;  L';t  a«  •'■'; 
&<"#f.'J'ir)  J  i  *'#  rii»i*li  f.-iirifrr  ihan  tJi':  j.rir:. <ry.  t!^st  a!l  f1.*: 
»ol vim  Hi  ii  ar»;  %« l'J0;u  ^'.«:fi  ;  for  ih«.-  sarr.f-  r'.Jj.»orj  a  how  rnade 
ujili  ti.f « »  r* ■flf.-iiori*  wouM  h';  f^Int-;r  «!:!!!,  ^r^r]  in  srM:traI 
Alt'i/ filler  iii!|i'.yf;':ptihl':.  Hirj';*:  th»:  ra;»s  of  ji-ht.  hr  \arioajf 
r«-liM  4ionn  Hrj'S  n fraction i,  ar*;  thiiv  fjpahlr  of  f  »rr:.ir:^.  hv 
in*  .inn  of  «JrojiH  of  rain,  the  huvin  which  v.  c  «o  fr«:»ju'  n:!y  sre 
in  i]j>  fii-avTrM,  it  i*s  «-vi>Jont  that  th*-rc  will  he  no?  o;iU  «o!ar 
hn«l  hiniir  ho*>,  hut  that  riiHnjr  striking  aj  pfnrarifr*  will  he 
|irf!'ji-«  <1  hy  'IropH  upon  th»r  fproun'S  or  air.  fin  i!.t  &:ita!i-d 
Mirhn ■•■  of  ili«;  w:itirr.  TIhj«i  a  lunar  how  will  \,c  foriii'-i]  hy  r?«ys 
from  1!:«.  moon  itWw.Xt-A  h>  drop*  of  r;iin  ;  hut  f:s  i»s  liirht  is 
vi  ry  f.iint  in  f-onj|i;irMon  uilh  Unit  of  1 1  at  sun.  su<ii  a  hou  will 

V«V>  at  iflolii  h«:  VT.li,  Uli'i  till;  Colours  of  it  Vt!l(;ll  SCCI1  V.  ill  he 
liiini  :ni'l  dim. 

1  h«  iii.iiiii'-  t$i  s*-:i  how  is  a  I'licnorri' non  ^onri»-liui'-s  ohsr:rvc*d 
in  n  ii.ii'  h  ;j.il;iN-rj  Klil  ;  \\\,tu  \\,i-  wind,  »•.*#•«  pin;?  p*irt  of  llic 
lopH  t,\  l ■  i*  uii*. •■«,  <-;irrii-.n  tlinri  wlofl.  h«i  ilssit  tlm  miu's  r:ivst 
f.illlii/  npoii  tfltrm ,  Stir  r«'f"r  ;«r*f'l.  k»r.  ;,<  iff  ;i  r  n>i  i:jr,n  >h',\v(  r. 
:ind  fnuri!  llj«r  r'/louri  of  Up-  ho1.*.  It<>!i;ni!t  i.'i«-  -tioj.'-i  roloiirrd 
h'#  ■*  %  'in  tin*  jr,  <  :i  i  h  ,  fdiuird  l»)  ||i#«  r<fr:ifiinn  ol  i!,«:  sun's  r;i\s 
i  i  Hi'  iit'ii  fillip  id  w.  Or.  Iji/i/w  ii!i,  ii-.<lf  (-«!,  onrf  miw  u  Iiow 
l.inj'  on  tli<-  i' round,  tho  coIoiiin  i.f  v.  liii-li  were  ;iluio<it  ns  livi-Iv 
.'ii  tin  » onifiioif  i;unhow.  It  u;is  i'\1cud'd  M:\f-ral  liu  nrlrrtfl 
V  if dt.  It  w:in  not  lound,  hut  ohhm^,  hi  iir^(  hs  hr  ronci'ivrd, 
Ihi-  poiliMi  of  .hi  hyp1  ili't'ji.  'I  he  <o!ouri  took  up  !<\ss  space, 
mid  ui-ir  mum  h  moir  Imly,  in  i!khc  parts  of  tin;  Low  which 
hi  ii    ii*  .ii  him  ih;iii  in  IhoHi;  uliirh  v.rrr  at  a  dislann*. 

'I  In1  'Imps  nl  mm  di-in-iid  in  a  -lobular  form,  and  thener  \\c. 
i.ti  i- i  il^  iiiTiMiii!  fm  tin*  i  II*  i:H  piodui'cd  hy  tluiu  on  tin.' 
i  iv  '  ••!  hi  hi  ;   hnl  in  dill'  lent  •  laii-s  of  llif-  air,  in«>li-:id  of  drops 

#  I  i  iin,  tipiiin  hilli  to  tin-  i-.ntli  in  dilli-rrnt  forms  of  sleet, 
•■nil*,  mid  I. .nl.  In  ||h*  l\%n  latter  ^tatra  there  cannot  he  a  ru- 
fi.HlCMi  nl  iin-  r  :i\  *.  ol  li^ht  ;  hut  in  the  former  Mute,  when  a 
•Imp  it  |.nitlv  in  a  eonKealed  and  partly  in  a  fluid  form,  the 
I  i-,  n  nl  li/li!  will  hi  ilillfiiiitlv  all.i-ted,  hot!i  from  the  limn  of 
tin-  iln.p  ■Hid  Hi  i.-ni'iiiH  leliiti  tin;',  pnucr*.  Ilenee  we  may 
i  \p«i  i  ii  imii-tv  nl  ruiioiM  iippe.iiaui*e<i  iu  tlie  lu*avens  ;  and 
I  i  llm-ir  diiip4.  in  diflireul  filiiti-H,  we  niiiv  alfiiliiitc  the  for- 
m.itl'oi  nr  liuliis,  pa-helin,  mid  many  other  ph*  iiomcna,  detailed 
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t  n  ::-r».  it-*  appear  in  a 
*:=*  I-  'i^w  which  Sir 
f  ■.  ■  :**  :■  :"-■*  oJoars,  from 
..•*-=  «:•■■-*.  *hite.  red; 
f  :w.  p*  *  red :  in  the 
•n:  :■  :-.f  :  :t.  =1:  r  ■  ?  -*■.  F!:?r-:=.*  cb*cned  one 
rfi:  *_:*  «-i  i:-.  :i  *  -  :*  i"  —  -*-  *\"*e-:T*.  Mr.  H'eidler 
r>  f  1  1  -  3 ::--.: :  : :  ::^.^  : »  : "  ^"f  'Bfi-e.  and  white  on 
:  -*•  :"*.     I:  ?:■•?  :it   »  1*    ir^^ri*^.  13  which  the  order 
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:  :v  '::'■«  «^i*.  :-r:  :'ie  most  «plendid  appear- 

:^.    T"  ?  r-'vVi  r*r:*r3r_f   appear  ahout  the 


Ar::.-.'  :: -:n?  ^:?t  ^-f  rif*  :-  «^'-3  weather,  by  plaein?  a 
.  z".ti  ci"  .  t  :*  :•■  r::?:  "  a  c*::i  -:f  §:-im:  orifasla<9 
w"-^-.-  I*  l. -»!■■.  :■■;  _::i.  a-:  "ji*  :"»:ze  of  a  candle  placed  at 
■-.■-*  1  *■'--»■  ■> '  -  : ■  *  w " -  f  :■  w.  »r.l'»  tie  operator  is  also  at 
:  ■  *  -  -'.'.  -  -  *  -;«■-•  fr-s:  ."•  -.  =^::"-  *r ;  an  cf  the  window,  the 
**  a"  *  w  :     l  f  $--.<;-:-■:  w :-. •  »  c : !  "-'-r^-  r*a'-3. 

£-.:*•  ■-.:  :".:»». 

s!z*  if  :br  :*•::  r:'.  r ::  •;  :::*  «:•  t  "i^.l.  xhoozh  tbev  are  said 
*■  ~.*::z.*i  ::  r>s!  ,w">  r -"t-?  I3tr.ir.i'%  in  <plendonr.  When 
•l,.*r*/  arr  a  ^-r.t*r  r  "".'  ■ "".  •":?.■  a-e  net  equal  to  each  other  ii: 
ir".-s".r.**f.  Exrtrr.a  ';  t1  »_■  are  *!!;re.i  with  colour*  like  the 
r a. :.?.::  «.  Th*T  are  no:  -!w2y*  rour.d.  ar.d  hive  sometimes  a 
\-.:.z  f*r»  ta:!  c;  po«i:e  :v.e  ?3-.  I-.!  pa'er  towards  the extremir? . 
I)t.  I!».!!er  everted  cr.f  wi:n  :ai.'«  evtendinr  both  wa\s.  Mr. 
\^>:Jd!^r  «^w  a  parbe!:r-3  with  one  Tail  pointing  up  and  another 
d.-mr.ward.  a  l:t:!e  crocked :  t^r  l:cb  which  was  farthest  from 
!!.<?  son  h'-ir.r  cf  a  purple  c:"!jjr,  the  other  tinged  with  the 
co!rur«  of  t!:e  rainlo*. 

Ci-r.-nas  zc^--al'y  a-rcor.jpany  parhe'ia:  some  coloured,  and 
others  w*  jte.  There  i*  n!<i.  in  seneral.  a  iery  larpe  white  cir- 
e!^.  parallel  to  the  horizon,  which  pa««es  through  all  the  par- 
h-.lia  ;  and  if  it  was  en'.ire.  wonld  co  throusb  the  centre  of  the 
»un:  somc-tinies  fiere  are  arc!:es  of  smaller  circles  concentric 
to  this  and  touching  the  coloured  circles  which  surround  the 
sun  ;  they  arc  also  tir.ued  wi:h  colours,  and  contain  other  par- 
hf-lia.  One  of  the  nio^t  remarkable  appearances  of  this  kind 
was  that  which  wa«*  observed  at  Koine  by  Scheiner,  as  inti- 
in-ttcd  above;  and  this  may  serve  as  a  sufficient  instance  of 
the  parhelion. 

This  celebrated  phenomenon  is  repre«ented  in  fijr.  15,  in 
which  A  is  the  place  of  the  oh-servcr,  B  his  zenith.  C  the  true 
sun,  and  A  IS  a  plane  passing:  through  the  obserTer's  eye,  the 
true  sun,  and  the  zenith.  Ahout  the  sun  C  there  appeared  two 
concentric  rinjrs,  not  complete,  but  diversified  with  colon n. 
The  lesser  of  them  DEF,  was  fuller  and  more  perfect;  and 
thofiffh  it  was  open  from  I)  to  F,  yet  those  ends  were  per- 
petually endeavouring  to  unite,  and  sometimes  they  did  so. 
The  outer  of  these  rings  was  much  fainter,  so  as  scarcely  to  be 
discernible.  It  had,  however,  a  variety  of  colours,  but  was  very 
inconstant.  The  third  circle,  KLMN,  was  very  larjre,  and 
entirely  white,  passing  through  the  middle  of  the  sun,  and  cmy 
where  parallel  to  the  horizon.  At  first  this  circle  was  entire; 
hut  towards  the  end  of  the  phenomenon  it  was  weak  and 
rasped,  so  as  hardly  to  be  perceived  from  M  towards  N.  Id 
the  intersection  of  this  circle  and  the  outward  iris  G  K  I,  there 
broke  out  two  parhelia,  or  mock  sums,  N  and  K,  not  quite  per- 
fect, K  hciii.sr  rather  weak,  but  N  shone  brighter  and  stronger. 
The  brightness  of  the  middle  of  thern  was  something  like  that 
of  the  sun ;  but  towards  the  edges  they  were  tinned  with 
colours  like  those  of  the  rainbow,  and  were  uneven  and  rapred. 
The  parhelion  N  was  a  little  wavering:  and  sent  out  a  spiked 
tail  N  P,  of  a  colour  somewhat  fiery,  the  length  of  which  was 
continually  changing*  The  parhelia  at  L  and  M,  in  the  hnri- 
zoutal  ring,  were  not  so  bright  as  the  former,  lint  were  rounder, 
and  white,  like  the  circle  in  which  they  were  placed.  The  par- 
helion  S  disappeared  before  K;  and  while  M  grew  fainter,  K 
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brighter,  and  vanished  the  last  of  all.  It  is  to  he  observed 
:r,  that  the  order  of  the  colours  in  the  circles  DBF, 
4,  was  the  same  as  in  the  common  halos,  namely,  red  next 
in ;  and  the  diameter  of  the  inner  circle  was  also  about 
p.,  which  is  the  usual  size  of  a  halo.  Parhelia  have  been 
for  one,  two,  three,  and  four  hours  together;  and  in 
i  America  they  arc  said  to  continue  some  days,  and  to  be 
t  from  sun-rise  to  sun-set.  When  they  disappear  it  some- 
rains,  or  snow  falls  in  the  form  of  oblong  spiculas. 
Churchill,  in  Hudson's  Hay.  the  rising  of  the  sun  is  always 
ded  by  two  Ions  streams  of  red  light,  which  rise  as  the 
iscs;  and  as  they  grow  longer,  begin  to  bond  towards 
other,  till  they  meet  directly  over  the  sun,  forming  there 
i  of  parhelion  or  mock  sun.  These  two  streams  of  light 
to  have  their  source  in  two  other  parhelia,  which  rise 
the  true  sun;  and  in  the  winter  season,  when  the  sun 
rises  above  the  haze  or  fog  which  is  constantly  found 
he  horizon,  all  these  accompany  him  the  whole  day,  and 
ith  him  in  the  same  manner  as  they  rise.  A  fourth  par- 
i  may  sometimes  be  seen  under  the  true  sun ;  but  this  is 
imoion.    The  cause  of  these  is  apparently  the  reflection 

sun's  light  and  image  from  the  thick  and  frozen  clouds  in 
trthern  atmosphere,  accompanied  also  with  some  degree 
-action.  To  enter  upon  a  mathematical  analysis  of  these 
mena  would  be  only  tedious,  and  very  foreign  to  our  pur. 

From  what  has  been  said  upon  this  subject,  it  is  evi- 
hat  all  the  phenomena  of  colours  depend  upon  two  pro- 
s  of  light,  the  refrangihility  and  rcflcxihility  of  its  rays. 
\kt  Infliction  of  Light. — The  direction  of  the  rays  of  light 
tnged,  as  we  have  seen,  in  their  approach  to  certain 
i  by  reflection  and  refraction ;  and  consequently  we  must 

that  there  is  some  power  in  these  bodies  by  which  snch 
i  are  universally  produced.  If  reflection  was  produced 
f  by  the  impinging  of  particles  of  light  on  hard  or  elastic 
it  or  if  they  were  in  themselves  clastic,  the  same  effects 
,  follow  as  in  the  impulse  of  other  clastic  bodies;  but  the 
of  incidence  could  not  be  equal  to  the  angle  of  reflection, 
i  the  particles  of  light  were  perfectly  elastic,  or  the  bodies 
ich  they  impinged  were  perfectly  clastic.  Now  we  know 
lie  bodies  on  which  these  particles  impinge  are  not  per- 
elastic;  and  also  that  if  the  particles  of  light  were  pcr- 
clastic,  the  diffusion  of  light  from  the  reflecting  bodies 

be  very  different  from  its  present  appearance:  for  as 
dj  can  be  perfectly  polished,  the  particles  of  light,  which 
>  inconceivably  small,  would  be  reflected  back  by  the  in- 
ties  on  the  surface  in  every  direction ;  consequently  we 
d  to  this  conclusion,  that  the  reflecting  bodies  are  pos- 
I  of  a  power  which  acts  at  some  little  distauce  from  their 
:es. 

bis  reasoning  is  allowed  to  be  just,  it  necessarily  follows, 
'a  my  of  li^ht,  instead  of  impinging  on  a  body,  should 
10   near  to  it  as  to  be  within  the  sphere  of  that  power 

the  bod)  possesses,  it  must  necessarily  suffer  a  change 
direction.  Actual  experiments  confirm  the  truth  of  this 
no;  and  to  the  change  in  the  direction  of  a  particle  of 
owing  to  its  uearness  to  a  body,  wo  give  the  uuinc  of 
ion. 

m  one  of  these  experiments,  made  by  Sir  Isnac  Newton, 
hole  of  this  subject  will  be  easily  understood.  At  the 
ire  of  two  or  three  feet  fiom  the  window  of  a  darkened 

in  which  was  a  hole  three-fourths  of  an  inch  broad  to 

the  light,  he  placed  a  black  sheet  of  pasteboard,  having 
middle  a  hole  about  a  quarter  of  an  inch  square,  ami 
d  the  hole  the  Made  of  a  sharp  knife,  to  inteicept  a  small 
if  the  light  which  would  otherwise  have  passed  through 
>le.  The  planes  of  the  p<is*ichoard  niwl  blade  were  parallel 
:b  other ;  and  when  the  pasteboard  was  removed  at  such 
lance  from  the  window,  as  that  all  the  light  coming  into 
torn  must  pass  through  the  hole  in  the  pasteboard,  he  re- 
i  what  came  through  this  hole  on  a  piece  of  paper  two  or 
feet  hciond  the  knife,  and  perceived  two  streams  of  faint 
shooting  out  both  ways  from  the  beam  of  light  into  the 
w.  As  the  brightness  of  the  direct  rays  obscured  the 
r  light,  by  making  a  hole  in  his  paper  he  let  them  pass 
%h.  and  had  thus  an  opportunity  of  attending  closely  to 
10  streams,  which  were  nearly  equal  in  length,  breadth, 


and  quantity  of  light.  That  part  which  was  nearest  to  the 
sun's  direct  light  was  pretty  strong  for  the  space  of  about  a 
quarter  of  an  inch,  decreasing  gradually  till  it  became  imper- 
ceptible ;  and  at  the  edge  of  the  knife  it  subtended  an  angle  of 
about  twelve,  or,  at  most  fourteen  degrees.  Another  knife 
was  then  placed  opposite  to  the  former,  and  he  observed,  that 
when  the  distance  of  their  edges  was  about  the  four-hundredth 
part  of  an  inch,  the  stream  divided  in  the  middle,  and  left  a 
shadow  between  the  two  parts,  which  was  so  dark,  that  all  light 
passing  between  the  knives  seemed  to  bo  bent  aside  to  one 
knife  or  the  other;  as  the  knives  were  brought  nearer  to  each 
other,  this  shadow  grew  broader,  till  upon  the  contact  of  the 
knives  the  whole  light  disappeared. 

Pursuing  his  observations  upon  this  appearance,  he  per- 
ceived fringes,  as  they  may  be  termed,  of  different  coloured 
light,  three  made  on  one  side  by  the  edge  of  one  knife,  and 
three  on  the  other  side  by  the  edge  of  the  other:  and  thence 
concluded,  that  as  in  refraction  the  rays  of  light  are  differently 
acted  upon,  so  are  they  at  a  distance  from  bodies  by  inflection ; 
and  by  many  other  experiments  of  the  same  kind  he  supported 
his  position,  which  is  confirmed  by  all  subsequent  experiments. 
We  may  naturally  conclude,  that  from  this  property  of  inflec- 
tion some  curious  changes  will  be  produced  in  the  appearance 
of  external  objects.  If  we  take  a  piece  of  wire  of  a  less  dia- 
meter than  the  pupil  of  the  eye,  and  place  it  between  the  eye 
and  a  distant  object,  the  latter  will  appear  magnified,  (fig.  16.) 
Let  A  be  a  church-steeple,  B  the  eye,  C  the  wire.  The  rays 
by  which  the  steeple  would  have  been  otherwise  seen  arc  in- 
tercepted by  the  wire;  and  it  is  now  seen  by  inflected  rays, 
which  make  a  greater  angle  than  the  direct  rays,  and  conse- 
quently the  steeple  will  be  magnified. 

Optical  WtnuUr.  —  Mr.  Scorcsby's  Journal  of  a  Voyage  to  the 
Northern  Whale  Fishery,  recently  published,  contains  much 
information  respecting  the  refractions  which  are  usual  in  high 
latitudes :  one  very  singular  instance  deserves  to  be  noticed. 
"  On  my  return  to  the  ship,  about  eleven  o'clock,  the  night  was 
beautifully  fine,  and  the  air  quite  mild.  The  atmosphere,  in 
consequence  of  its  warmth,  being  in  a  highly  refractive  state,  a 
great  many  curious  appearances  were  presented  by  the  land 
and  ice-bergs.  The  most  extraordinary  effect  of  this  state  of 
the  atmosphere,  however,  was  the  distinct  inverted  image  of  a 
ship  in  the  clear  .sky.  over  the  middle  of  the  large  bay  or  inlet 
before  mentioned;  the  ship  itself  being  entirely  beinnd  the 
horizon.  Appearances  of  this  kind  I  have  before  noticed,  but 
the  peculiar. ties  of  this  were— the  peifection  of  the  image,  and 
the  great  distance  of  the  vessel  that  it  represented.  It  was  so 
extremely  well  defined,  that  when  examined  with  a  telescope 
by  Dolland,  I  could  distinguish  every  sail,  the  general  *  rig  of 
the  ship,' and  its  particular  character:  insomuch,  that  I  con- 
fidently pronounced  it  to  be  my  father's  ship,  the  Fame,  which 
it  afterwards  proved  to  be;  though,  on  comparing  notes  with 
my  father,  I  found  that  our  relative  position  at  the  time,  gave 
our  distance  from  one  another  very  nearly  thirty  miles  beyond 
the  horizon,  and  some  leagues  beyond  the  limit  of  direct  vision. 
I  was  so  struck  by  the  peculiarity  of  the  circumstance,  that  I 
mentioned  it  to  the  oflicer  of  the  watch,  stating  my  full  con- 
viction that  the  Fame  was  then  cruising  in  the  ncighbotiiing 
inlet." 

In  nearly  shutting  the  eyes  and  looking  at  a  candle,  there 
appear  rays  of  light  extending  from  it  in  various  direction*, 
like  comets'  tails  ;  for  the  light,  in  passing  through  the  eye- 
lashes, is  inflected  ;  and  consequently  many  separate  beams 
will  he  formed,  diverging  from  the  luminous  object.  The  pnw  it 
of  bodies  to  inflect  the  rays  of  light  passing  near  to  them  will 
produce  different  effects,  according  to  the  nature  of  the  rn\s 
acted  upon;  consequently  a  separation  will  take  place  in  the 
differently  refrangible  ray,  and  those  fringes  which  were  taken 
notice  of  by  Sir  Isaac  Newton  will  .-tppcar  in  other  objects, 
which  are  seen  hy  the  means  of  inflected  rays.  From  consider- 
ing thus  the  action  of  bodies  upon  He  lit,  we  come  to  this  gene- 
ral conclusion,  for  which  we  arc  indrhted  to  our  great  philo- 
sopher— that  light,  as  well  as  all  otln  r  matter,  is  acted  upon  at 
a  distance ;  and  that  reflection,  refraction,  and  inflection,  are 
owing  to  certain  general  laws  in  the  particles  of  matter,  which 
are  equally  necessary  for  the  preservation  of  the  beautiful  har- 
mony in  the  objects  nearest  to  us,  and  to  produce  hy  their 
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Joint  ortiou  that  great  law  hj  which  the  greater  budi 
•j stem  are  retained  in  their  resperrttte  orbits. 

7*«We  of  Illuminating  Power  of  Candlti.— To  ascertain  the 
illuminating  power  of  different  sorts  of  candle*,  first  weigh  one 
of  each  sort  lo  he  tried;  light  Ihem  all  at  the  same  instant; 
and  after  the  lapse  of  any  given  time,  say  half  an  hour,  extin- 

Suish  and  again  weigh  them  i  compare  how  much  each  h««  lost 
i  weight ;  that  which  has  lost  most,  is  the  tort  which  affords 
the  strongest  light.  In  order  farther  to  know  the  comparative 
expense  nf  burning  candles  of  different  kinds,  and  of  v  unions 
■fzes,  the  reader  may  consult  the  following  table,  which  pre- 
sents the  average  result  of  a  series  or  experiments  made  with 
■  view  to  the  determination  of  this  point: — 
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Optic  Inequality,  in  Astronomy,  is  an  apparent  irregularity 
fn  the  motions  of  the  planets  and  other  celestial  bodies,  being 
thus  called,  because  it  docs  not  arise  from  any  real  inequality 
of  the  moiing  body,  but  from  the  situation  of  Ibe  eye  of  the 
observer. 

Optic  ft'rrrei,  the  second  pair  of  nerves  springing  from  the 
crura  of  the  medulla  oblongata,  and  passing  thence  to  the  eye. 

Oct  k;  I'lmte  of  a  planet,  is  its  place  as  seen  by  the  eye. 

Optic  Pyramid,  is  a  pyramid  formed  by  the  visual  rays  pro- 
ceeding from  the  eye,  and  passing  through  tba  extremities  of 
any  picture,  when  these  rays  are  continued  to  terminate  in  a 
plane  perpendicular  to  the  observer. 

OPTION,  Ibe  power  or  faculty  of  wishing  or  choosing,  or 
the  choice  a  person  makes  of  any  thing.  Hence  we  say,  when 
n  new  suffragan  bishop  i»  consecrated,  the  archbishop  of  the 
proiince,  by  a  customary  prerogative,  claims  the  collation  nf 
tlio  first  vacant  benefice  or  dignity  in  that  see;  litis  is  the 
bishop's  option. 

OK,  Gold,  in  Heraldry,  denoted  ly  small  points  all  over  tbc 
field,  in  engravings  of  arms ;  and  it  is  supposed  to  signify  of 
itself  generosity,  splendour,  or  solidity, 

ORANGE.     AWClTHL'S. 

ORATORIO,  a  sort  of  sacred  drama,  in  dialogue,  recitative, 
duettos,  trioa,  riloniellos,  and  choruses;  the  subjects  being 
uauaily  taken  from  scripture,  and  the  muaio  being  in  the  Gnest 
laslc,  and  best  chosen  strains.  Lent  is  the  season  for  per- 
formances of  this  description. 

OltHIS  Maunvs,  llie  great  orb  in  which  tba  sun  was  sup- 
posed to  revolve. 

OftltIT,  the  palli  of  any  celestial  body.  The  orbits  of  the 
several  planets  were,  even  after  the  restoration  of  the  Pytha- 
gorean system  of  astronomy  by  Copernicus,  supposed  to  be 
circular,  having  (he  sun  in  their  common  coulrc,  which,  indeed, 
was  sueb  a  rational  and  simple  hypothesis,  that  it  is  not  at  all 
singular  both  Copernicus  and  Kepler,  as  well  as  other  astro- 
nomers of  that  day,  wcro  so  unwilling  to  give  up  this  idea. 
However,  Kepler,  after  an  immense  number  of  observations 
upon  the  planet  Mars,  found  that  it  was  impossible  to  recon- 


cile bis  observations  with  that  theory,  and  he  thereftm 
abandoned  it;  but  now,  though  be  changed  the  figure front 
circle  lo  an  ellipse,  be  stiil.  by  supposing  the  sun  in  the  cca- 
trc.  found  nearly  the  same  difficulty  in  accounting  for  some  of 
the  observed  phenomena.  At  length,  however,  ft  happily 
occurred  to  him  to  place  the  sun  in  one  of  tbe  foci,  with  which 
position  every  observed  irregularity  perfectly  agreed;  and  by 
that  perseverance,  tor  which  be  is  so  eminently  distinguished, 
he  came  finally  to  those  fundamental  laws  which  still  bear  Hi 
name.  ri:. — 1.  The  planets  all  revolve  in  elliptic  orbits  situ- 
ated in  planes  passing  through  (he  centre  of  the  sun,  the  latter 
body  <>ccupiinz  one  of  tbe  foci  of  the  ellipse.  9.  Equal  areas 
are  described  in  equal  times.  That  is.  if  a  line  be  supposed  to 
join  the  central  and  revolving  body,  that  line  passes  overnr 
describes  eqoal  areas  in  equal  time*.  3.  The  squares  of  the 
times  of  revolution  in  planetary  bodies,  are  aa  (he  cubes  of 
their  distances  from  the  son. 

ORCHARD,  a  plantation  of  fruit  trees.  In  planting  an 
orchard  great  care  should  be  taken  that  tbe  toll  is  suitable  to 
(he  trees  planted  in  it :  and  that  they  are  procured  from  a  soil 
nearly  of  the  same  kind,  ar  rather  poorer  than  that  laid  out  far 
an  orchard.  As  to  the  situation,  an  easy  rising  ground,  open 
to  the  south-east,  is  to  be  preferred.  Miller  recommends 
planting  the  trees  fourscore  feet  asunder,  but  not  in  regnlar 
rows ;  and  would  have  the  ground  between  (he  trees  ploughed, 
and  sown  with  wheat  and  other  crops,  in  the  same  manner  as 
if  it  was  clear  from  trees;  by  which  means  the  trees  wiH  bs 
more  vigorous  and  healthy,  will  abide  much  longer,  and  pro- 
duce better  fruit.  Ktlie  ground  has  been  pa  stare,  the  green- 
sward should  be  ploughed  in  tbe  spring  before  the  trees  are 
planted  ;  and  if  it  is  Buffered  to  lie  a  summer  fallow,  it  will 
gTeatly  mend  it,  provided  it  is  stirred  two  or  three  times  to  rat 
the  grass,  and  prevent  tbe  growing  of  weeds.  At  Mtcusehaai 
it  should  be  ploughed  pretty  deep,  in  order  to  make  ft  loose  for 
the  roots  of  the  trees,  which,  if  the  soil  is  dry,  sbnald  be 
planted  in  October;  but  iritis  moist,  the  beginning  of  March 
will  be  a  better  season.  If  several  torts  of  fruit  trees  are  to 
be  planted  on  the  same  spot,  you  sbnald  observe  to  plant  tbc 
largest  growing  trees  backwards,  and  so  proceed  to  those  of 
less  growth,  continuing  the  same  method  quite  through  the 
whole  plantation;  by  which  means  Ibe  sun  end  nir  will  more 
easily  pass  through  the  whole  orchard.  When  you  have 
planted  the  trees,  you  should  support  Ihem  with  stakes,  to  pre- 
vent their  being  blown  out  of  Ibe  ground  by  the  wind  ;  and  (he 
following  spring,  if  the  season  should  prove  dry,  cnt  n  quantity 
of  green  turf,  and  lay  it  about  tbe  roots,  with  the  grass  dows- 
w  ards  ;  by  which  means  a  greater  expense  nf  watering  will  bs 
saved,  and  after  the  first  year  they  will  be  ont  of  danger, 
Whenever  you  plough  the  ground  betwixt  these  trees,  yes 
must  be  careful  not  to  go  too  deep  amongst  their  roots,  which 
would  greatly  damage  the  tree;  bnt  if  yon  do  it  cautiously, 
your  stirring  the  face  of  the  ground  will  be  of  great  service  is 
them  ;  though  you  should  observe  never  to  sow  ton  near  tin 
tree,  nor  to  softer  any  great  rooting  weeds  In  grow  about  tbew; 
because  this  would  starve  them,  by  exhausting  the  good  nest 
of  the  soil,  which  every  two  or  three  years  should  be  mended 
with  dung  or  other  manure.  These  trees,  after  they  are  p lutes' 
out,  will  require  no  other  pruning  besides  cutting  off  their  bad 
branches,  or  such  as  cross  each  other. 

ORDEAL,  a  form  of  trial  for  discovering  innocence  or  gnnt, 
formerly  practised  over  almost  all  Europe,  and  which  pre- 
vailed in  England  from  the  time  of  Edward  the  Confessor,  us" 
it  was  abolished  by  a  declaration  of  Henry  HI.  It  was  calk*. 
pnrgatio  vulgarit,  or  judicium,  in  opposition  to  Mossb,  If 
combat,  tbe  other  form  of  purgation.  In  England,  aa  offender, 
on  being  arraigned,  and  pleading  net  guilty,  had  it  in  hn 
choice  lo  put  himself  upon  God  and  bis  country,  that  is,  upas 
the  verdict  of  tbe  jury  ;  or  upon  God  alone,  on  which  accent 
it  was  called  the  judgment  of  God,  it  being  presusaed  that 
God  would  deliver  the  innocent.  The  more  popular  kinds  sf 
ordeal  were  red-hot  iron  and  water ;  the  first  for  freemen  ass* 
people  of  fashion,  and  tbe  last  for  peasants.  Fire  ordeal  was 
performed  either  by  taking  up  in  the  band  a  piece  of  red  hot 
iron,  of  one,  two,  or  three  pounds  weight ;  or  else  by  walking 
barefoot  and  blindfold  over  nine  red-hot  ploughshares,  laid  at 
unequal  distances ;  and  if  the  party  escaped  unhurt  ha  wsi 
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adjudged  innocent;  if  not,  he  wan  condemned  as  guilty. 
Water  ordeal  was  performed  either  by  plunging  the  bare  arm 
■p  to  the  elbow  in  boiling  water,  and  escaping  unhurt  thereby ; 
or  by  easting  the  person  suspected,  into  a  river  or  pood  of 
water:  if  be  floated  therein,  withont  any  action  of  swimming, 
it  was  deemed  an  evidence  of  his  guilt ;  bat  if  he  sunk,  he  was 
aacmitted.  4  Black.  340. 

ORDER.    5m  Architectuhe. 

ORDER  or  a  Line,  in  the  theory  of  Carves,  denotes  the 
dimension  of  the  equation  by  which  the  line  is  expressed; 
it  being  of  the  1st,  2d,  3d,  &c.  order,  according  as  the  equation 
U  of  the  1st.  2d,  3d,  lie.  degree  or  dimension. 

ORDERS,  or  Ordination.  No  person  shall  be  admitted  to 
the  holy  order  of  deacon  under  23  years  of  age;  nor  to  the 
order  of  priest,  unless  he  is  24  complete ;  and  none  shall  be 
ordained  without  a  title,  that  is,  a  nomination  to  some  cure  or 
benefice,  and  he  shall  have  a  testimonial  of  his  good  behaviour, 
far  three  years  past,  from  three  clergymen;  and  the  bishop 
aball  examine  him,  and,  if  he  sees  cause,  may  refuse  him.  And 
before  be  is  ordained,  he  shall  take  the  oath  of  allegiance  and 
aopremacy  before  the  ordinary,  and  subscribe  the  thirty-nine 
articles. 

ORDINARY,  in  common  and  canon  law,  is  one  who  has  an 
ordinary  or  immediate  jurisdiction  in  ecclesiastical  causes  in 
even  a  place. 

Ordinary  Sterna*,  implies  one  who  can  make  himself  useful 
ea  board,  bat  is  not  an  expert  or  skilful  sailor ;  the  latter  being 
termed  an  Me  seaman.  Able  seamen  have  consequently  more 
wages  than  the  ordinary. 

Skip*  in  Ordinary,  are  those  which  being  laid  up  are  under 
the  direction  of  the  master  attendant. 

ORDINATE,  in  the  theory  of  Curves,  any  right  line  drawn 
from  a  point  in  the  absciss  to  terminate  in  the  curve ;  and  if 
drawn  perpendicularly  to  the  absciss,  it  is  called  a  riyht  ordi- 
■ofe.  It  is  a  general  property  of  the  ordi  nates  of  a  curve,  that 
whoa  perpendicular  to  the  axis  of  a  line  of  the  second  order,  that 
it,  in  the  circle  and  conic  sections,  the  ordi  nates  are  all 
bisected  by  that  axis,  making  the  sum  of  all  the  ordi  nates  on 
oae  side  equal  to  that  of  those  on  the  other ;  and  in  lines  of 
the  third  order,  where  a  tine  may  cut  the  curve  in  three  places, 
the  ordinate  on  the  one  side  is  always  equal  to  the  sum  of  the 
ordinates  on  the  other. 

ORDNANCE,  a  general  name  for  all  sorts  of  great  guns 
~  in  war.— See  Cttnnnn,  and  Plate  0*7  Mill,  &c. 

Ordnancr,  Offict  of,  an  office  kept  within  the  Tower  of 
London,  which  superintends  and  disposes  of  all  the  arms, 
iastromeaU,  and  utensils  of  war,  both  by  sea  aod  land,  in  all 
seagaainos,  garrisons,  and  forts  in  Great  Britain. 

ORES.  Metals,  when  found  in  a  state  of  combination  with 
other  substances,  have  the  name  of  ores.  They  arc  in  general 
deposited  in  veins  of  various  thickness,  and  at  various  depths 
as  the  earth.  The  mode  of  obtaining  them  is  to  penetrate 
from  the  surface  of  the  earth  to  the  vein,  and  there  to  follow 
St,  in  whatever  direction  it  may  lie.  The  hollow  places  thus 
f aimed  are  called  Miner,  and  the  men  employed  in  them  are 
denominated  miners.  When  the  veins  are  at  a  great  depth,  or 
extend  to  any  considerable  distance  beneath  tho  surface  of  the 
earth,  it  is  necessary  at  intervals  to  make  openings  or  shafts  to 
the  surface,  for  the  admission  and  circulation  of  the  air ;  and 
also  to  draw  off  the  water  which  collects  at  the  bottom,  by 
■am  of  drains,  pumps,  or  steam-engines,  as  the  situation  or 
eireamstances  require.  After  the  metallic  ores  are  drawn  from 
■he  mine,  they  in  general  go  through  several  processes  before 
■key  are  in  a  state  fit  for  uso.  Some  of  them  are  first  washed 
hi  a  raoniog  water,  to  clear  them  from  earthy  particles.  They 
are  then  piled  together  with  combustible  substances,  and  burnt 
or  roasted,  for  the  purpose  of  ridding  them  of  the  sulphur  or 
lie  with  which  they  may  happen  to  be  combined,  and  mbich 
from  them  in  a  state  of  fume  or  smoke.  Thus  having 
freed  from  impurities,  they  undergo  the  operation  of  melt- 
in  furnaces  constructed  according  to  the  nature  of  the 
roapsctive  metals,  or  the  uses  to  which  they  are  to  he  subse- 
SNseotJy  applied.    See  Metals. 

ORFFYREUS's  Wheel,  in  Mechanics,  is    a  machine  so 
oalled  from  its  inventor,  which  he  imagined  to  be  a  perpetual 
■notion.    This  machine  consisted  of  a  large  circular  wheel  or 
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drum,  twelve  feet  diameter,  and  fourteen  inches  in  depth,  and 
very  light;  it  was  formed  of  an  assemblage  of  deals,  the 
intervals  between  which  were  covered  with  waxed  cloth,  in 
order  to  conceal  the  interior  parts  of  it.  The  two  extremities 
of  an  iron  axis,  on  which  it  turned,  rested  on  two  supports. 
On  giving  the  wheel  a  slight  impulse  in  either  direction,  its 
motion  was  gradually  accelerated ;  so  that  after  two  or  three 
revolutions,  it  required  so  great  a  velocity  as  to  make  twenty- 
five  or  twenty-six  turns  in  a  minute.  This  rapid  motion  it 
actually  preserved  during  the  space  of  two  months,  in  the 
chamber  of  the  landgrave  of  Hesse,  the  door  of  which  was 
kept  locked,  and  sealed  with  the  landgrave's  own  seal.  At 
the  end  of  that  time  it  was  stopped,  to  prevent  the  wear  of  the 
materials.  The  professor,  who  had  been  an  eye-witness  to 
these  circumstances,  examined  all  the  external  parts  of  it,  and 
was  convinced  that  there  could  not  be  any  communication  be- 
tween it  and  any  neighbouring  room.  Orffyreus,  however,  was 
so  incensed,  that  he  broke  the  machine  in  pieces,  and  wrote  on 
the  wall,  that  it  was  the  impertinent  curiosity  of  professor 
Gravesande  which  made  him  take  this  step.  The  prince,  who 
had  seen  the  interior  of  this  wheel,  being  asked  whether,  after 
it  had  been  in  motion  some  time,  there  was  any  change  observ- 
able in  it,  and  whether  it  contained  any  pieces  that  indicated 
fraud  or  deception,  answered  both  questions  in  the  negative, 
and  declared,  that  the  machine  was  of  a  yery  simple  con- 
struction. 

ORGAN,  in  general,  an  instrument  or  machine  designed  for 
the  production  of  some  certain  action  or  operation ;  in  which 
sense  the  mechanic  powers,  machines,  and  even  the  veins, 
arteries,  nerves,  muscles,  and  bones  of  the  human  body,  may  be 
called  organs.  The  organs  of  sense  are  those  parts  of  the  body 
by  which  we  receive  the  impressions  or  ideas  of  external  ob- 
jects, being  commonly  reckoned  five,  vis.  the  eye,  ear,  nose, 
palate,  and  cutis.    See  Mammalia,  p.  613. 

Organ,  a  wind  instrument  blown  by  bellows,  and  containing 
numerous  pipes  of  various  kinds  and  dimensions,  aod  multi- 
farious tones  and  powers.  Of  all  musical  instruments  this  is 
tho  most  proper  for  the  sacred  purpose  to  which  it  is  most  ge- 
nerally applied,  in  all  countries  wherever  it  has  been  introduced. 
Its  structure  is  lofty,  elegant,  and  majestic ;  and  its  solemnity, 
grandeur,  and  rich  volume  of  tone,  have  justly  obtaioed  it  an 
acknowledged  pre-eminence  over  every  other  instrument.  The 
chorch  organ  cousists  of  two  parts  ;  the  main  body,  called  the 
great  organ,  and  the  positive  or  little  organ,  which  foims  a 
buffet,  commonly  placed  before  the  great  organ.  The  sise  of 
an  organ  is  generally  expressed  by  the  length  of  its  largest  pipe ; 
thus  they  say,  an  organ  of  8,  16,  32  feet,  &c.  The  organ  in  the 
cathedral  church  at  Ulm  in  Germany,  is  03  feet  high  and  28 
broad ;  its  largest  pipe  is  13  inches  diameter,  and  it  has  16  pairs 
of  bellows. 

ORGANIC  Remains.  As  it  is  fashionable  to  dignify  various 
departments  of  knowledge  and  human  speculation  with  Greek 
names,  the  researches  of  mankind  respecting  organic  remains 
have  received  the  pompous  name  Oryctelogy.  Oryctology  is 
then  the  science  which  teaches  the  natural  history  of  those  ani- 
mal and  vegetable  substances  which  are  dug  out  of  the  earth 
in  a  mineralized  state.  In  the  following  slight  sketch  of  tho 
history  of  these  substances  it  will  be  seen  that  the  remarkable 
situations  in  which  they  have  been  found,  and  the  extraordr. 
nary  changes  which  they  have  undergone,  have  led  to  the  adop- 
tion of  vaaious  contradictory  and  absurd  notions  respecting 
their  nature  and  origin;  which  have  been  corrected,  as  just 
ideas  have  been  obtained  respecting  the  formation  of  the  earth 
itself.  Xenophanes,  more  than  400  years  before  Christ,  was  led 
to  the  belief  of  the  eternity  of  the  universe,  by  discovering  the 
remains  of  different  marine  animals  imbedded  in  rocks  and  un- 
der the  surface  of  the  earth.  Herodotus  ascertained  the  exist- 
ence of  fossil  shells  in  the  mountains  of  Eg>pt,  and  was  there- 
by induced  to  conclude  that  the  sea  must  have  once  covered 
those  parts.  In  the  pyramids  of  Egypt,  mentioned  by  this 
author,  and  which  has  been  built  at  so  early  a  period  that  no 
satisfactory  accounts  could  be  derived  from  tradition  respecting 
their  erection,  the  stones  were  found  to  contain  the  remains  of 
marine  animals,  and  particularly  of  such  as  exist  no  longer  in 
a  recent  state,  and  differ  essentially  from  all  known  animal*. 
These  were  supposed  by  Strabo,  who  saw  the  fragments  of 
9£ 
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*  tM«i*t  /nrw*  wvuui  '.*.*  cjTamidt.  v>  h*  ih*  p*tri5ed  re- 
si  t*ii  v  .1*  *n*.:i  "■*  "_*»  .v%d  te^n  r.^it  for  -">vl  Vi  th*  »;,•*- 
iwt  /•%:-.*?.•*-.»*  t  >.t.iv.««  o:  Lj  :i*.  ar.o^  Sti&o.  h%v*  aii 
vv  ^i»  i   t«ul  ■  *■-  rr.'i  «*  s  v*<r..r.*n^.  a  p*>a .  :*e  *  t  i  *  :en«e  o :*  %  rsi mal 

b%.ti  v.  11  v-.a^«r:'-...<  sr***r»e-1.  In  vie  v  «rfct  of  Plinv, 
-  #  vw-.  w..*m  *.'»  -.^-i-ione':  p*-t;r,.*rfi  the  hucardia. 
rej^rur.- .-. r  « -.  mi  a*  v.  v-:  «s:ca  vii.  d-juh?.*«i.  %  eas: 
ivT>rt  . -.  i  .\'\.  t\'*.  r"  *.M;p*-.r*.  r,**r;ar  ?>.*  :vrm  era 
Ia-.t**.  a.i-1  r-.w-.i-v*  '  *  '*-i  "."'*.-  "*•*  moon  ^r,*.-;  is  in  wi:.*  . 
aaar.  r.r£i  ••wrr. -.  -.r  "■*•*  «c*«t.  of  fii'.  :  horr.%  of  ifsrr.'.-.i.  r*- 
■*tio...ij  -.  >»•  -a  !.\*  r*.v.  *  . ','3  lepiio*.**.  i.fce  ?h»  kv»*  ©: 
a*^  r.-.» *■-,-.  *i  "-i *"*.•;  .r  4  re**T.U*.v.s  to  t:.e  **edi  of  pop- 
i**t  v.r.?:%  ••.  ■  -.*  '  *"*:.  '.:  a  t  #r?  jite  :  ip-'joxi'.es.  to  spoar*  : 
^ii'   ^i  to  \+.\-vs.\  o*  ri«r.*  =  . 

T-.«  fv*i:i  r»va:r.i  of  r.'i*fa  *'?*.**%.  especially  those  of  the 
•a***.?  k.vl  are  no-.  4i  rr.o-:  .*  eo*«4%riiy  exe/e  trie  a'.t'.QVjn 
»:v*  wovJer  of  M*ry  r„r;rs  .'.♦  ir.-.  ..r^r  into  r.sjt'irai  hiitory.  I& 
»%.-•,-*«  pari  o:"  t  ..t  eo  ,'.vt  :*-. -.e  b*en  :o;.vi  •■-.*  rex*.r-s  of 
r.^iUft'4  %?A  of  o:ri*r  ar;  t.%h  of  ron» :•>«»!■:  marnivH*.  In 
Ire-<vl  i*ni  he*-.-.  fo-;.vt  'he  remains  of  deer,  of  a  size  far  ex-  , 
«?»«:  -.r  *?.*»  r.o»  koo»n  :  ar."*  in  aeo'.iand  have  been  fvur.d  the 

p 

r*^*.-»  o:  :.  e  '-.*.  *i  *•.!  *.%  "ho^e  of  an  enorrr. -#u*  animal  of  : 
Ir.*  -*x  A.-.i.  h  .r  l'-.rrT  tr.a  i  ^^en  the  orus.  In  France,  Ger-  I 
Ma -.7.  arid  I**';.,  and  ir.o*eel  i r«  most  pari*  of  Europe,  remains  ; 
of  »ar/e  *r.iift'i:«  has*  r.-— o  to(jr»d  ;  arid  in  hoth  North  and  South 
Arr.er.-:*  iKe  f* . :  '.-  of  er.orrr.vji  lin'n-.viwn  aniriia't  hii';  been 
<iv.Ofe"*d.  Af'if.i'.?  to  Faii-M,  from  the  Tana  is  to  ti»e  ronti- 
neo!'4i  Jj'.^ >.  ft#-%rett  t(>  Amerk^.  there  i*  hardly  a  t'wtv  in  this 
1  t.n*+  *s»e  -^-I'ie.e'j^'ii^.i;.  inthe  plaint,  upon  the  shores  or  in  the 
be'I  of  #  :.:•  r#  ha-.*:  r.o*  h'ren  f'/3nd  the  hon*«  of  elephants  and  of 
o*h»r  *r».r/,^!4  r.'.t  of  t;tat  ciim^'.e.  From  the  mountains  by 
nhir.fc  S'j^  i^  fcvjrrJed,  lo  the  frozen  shores  of  the  ocean,  all 
hi .v  r: %  .«  4  !!«.d  -*it'i  prooiiu'ious  hones  :  the  best  iTory  ( fossil) 
it  fo-jf.'!  jn  tJ.»:  'o'jrjtr;*:*  r.eareit  to  the  ?ir'.ii»:  circle,  as  well  as 
in  t  .*.  miw  m  r.onrjtr t*- it  nhir.h  are  mu«:h  toldcr  than  E'irope 
ufid'-r  f*e  \ttxx.K  hM'uflc  ;  countries  where  olIv  the  surface  of 
p.e  t'fo-.nd  lj«.'-.ofr.'-»  tr.avr'.d  during  »»jiiiri:er.  The  number  of 
1*00*4  » hi' h  have  h'f.n  discovered  of  the  rhinoceros  is  very 
'oniid'  rnMe.  not  only  in  Siberia,  but  in  Germany,  and  in  other 
parM  hi  I, -j rope  ,  a.od  in  the  opinion  of  St.  Fond,  founded  not 
only  on  the  <Ii -.eotei i«:s  ol  F;dlas  and  other.i,  but  on  his  own 
f#b*<  nation*  made  on  the  immense  collection  of  Merck,  joined 
with  that  of  the  landgrave  of  Hesse  Darmstadt,  arc  of  the  spe- 
riM  mih  douhl"  horns.  An  entire  body  of  a;i  animal  of  this 
jip'-'i'  s,  s?i!l  poM'-t^in/  the  skin,  fat,  and  muscles,  has  been 
duz  up  near  the  rivr  Wiliioni,  in  the  eastern  part  of  Siberia, 
tror.t  iindf  r  :•  !..!!  w!,irh  ii  covered  with  ice  the  greatest  part  of 
ih«  )'ur.  Si.  I  find  nt:ites,in  confirmation  of  the  above  opinion, 
1 1 » ti r  ;irif«tli' r  h'ad  ohtnined  by  Pallas  from  Siberia,  one  exist- 
in;-  in  ili'  t •abirif-t  of  the  elector  of  Manhcim.  and  another  in 
thi  r.-ihiri'-t  of  Mrrek,  nre  all  apparently  similar  to  the  head  of 
tli"  don bl» horned  rhinoceros  of  Africa. 

Much  rr mains  t>;  he  ascf-rtaimd  uith  respect  to  the  fossil 
r*  Midius  of  i:|i  {ilinnn,  of  u hicli  considerable  numbers  have  been 
f'iiuid  in  vanoui  p-.irlH  of  England,  France,  Germany,  and 
ffiil v  ;  but  no  win- re  ho  abundantly  as  in  Sibcrii.  In  America 
indeed  the  teriiaiiM  of  enormous  unknown  species-of  this  ani- 
mal are  a  I  mo  wry  abundant.  There  appears  to  be  only  two 
j»p<'r-ir«  ol  elephants  now  in  existence:  one  (the  Asiatic)  being 
dittiuKiiith' d  by  iti*  grinders  being  divided  into  transverse  and 
nearly  paralbl  plates,  arid  the  other  (the  African)  having  these 
plate*  din  posed  in  lozrrigc-like  forms.  The  elephantine 
rrmaiuiv  which  have  been  lound  in  Siberia  have  been  supposed 
to  have  belonged  to  no  existing  species  ;  for  thMigh  the  teeth 
are  formed  of  plates  disposed  parallel  to  each  other,  as  in  the 
Asiatic ,  these  platen  are  s;iid  to  be  thinner,  and  consequently 
mote  iiiiiurroufl  ;  but  thitf  distinction  is  by  no  means  established. 
The  rr- ma  ins  of  elephants  discovered  in  this  country,  seem 
ref«:n  ink,  in  most  instances,  to  the  Asiatic.  The  remains  of  an 
animal  of  an  enormous  sisse  has  been  found  at  Paraguay,  at  no 
great  dintauee  from  the  river  Plata,  which  being  properly  ar- 
ranged, has  been  formed  into  a  skeleton,  and  placed  in  a  cabi- 
nrt  of  natural  history  at  Madrid.  This  animal,  twelve  feet  in 
length  and  six  in  height,  is  distinguished  as  well  by  its  general 
foim  as  b\  the  liiigeiKHH  of  its  claws* 

In  various  pails  of  Scotland,  and  of  France,  in  Tuscany, 


tS*  Vereses*.  az«i  fn  Sirth  America,  have  been  found  the  fos. 
1.'.  r^m^icf  1:  sr.tr.?  anraial.  which  has  been  supposed  to  be  a 
virirj  0:  th*  on*  cf  Jnii^s  Cae<ar.  or  of  the  bison.  To  the  fos- 
1..  r»- v-s  i:m:i  xeeti3=*d.  may  be  added  the  animal  ineog. 
s::aa  cf  S;S::re  ia  I^r>.c;eu«>c  .-  (ne  enormous  stag  found  in 
:.-.*  -ic*=«**  --.s  Ireli-i  :  :h*  ti  ran  tic  tapir,  found  at  the  bottom 
cf  ;h*  •.*•:£  m-'-LiiiL*  c:  Lanzued^c  ;  the  bears,  of  two  spe* 
r-.ts  c^-s  .:«':*!i.  ::asi  ia  Uartith :  and  the  numerous  ani- 
L.iis.  of  cn%ncwn  specie*.  whi:h  the  admirably  indefatigable 
♦.isieri*  perpetually  difroverinz.  in  that  mine"  of  fossils,  the 
■V-arries  of  r?p«am  near  Paris.  Of  the  mineral  remains  of  man. 
:.;  we;:-a::r?-.T'l  instance  is  known.  In  a  cavern,  indeed,  in 
M-:r.i::p  Hi:.*.  *:z.e  L-jcan  boo^s  have  been  found  invested 
w::.-.  stila.rtl:^ .  t'  est  appear  to  be  but  comparatively  of  modern 
exis'.cr.t;.  <.h£uchzer  published  an  essay  describing  a  sup- 
poird  sktlr'.c*.  of  a  dan  ;  which  was  undoubtedly  the  remains 

ORGAMCAL  Df«cr:pt;o>  or  Cirves,  the  method  of 
desc:.\:nr  mini  on  a  plane  by  means  of  instruments,  as  the 
con.pa^es  and  ruler,  which  are  the  most  simple,  and  are  the 
or.l>  ir.-t:u.T.eLti  admitted  into  plane  or  elementary  geometry; 
bu:  c:!.er  ir.?:r^r:.e^:s  have  been  invented  for  the  description  of 
various  cur\es,  as  elliptic  compasses,  conchoid,  ellipse,  hyper- 
bola, parabola.  &c. 

ORGANZINE.  in  Commerce,  a  description  of  silk  usual  I  v 
imported  from  Italy  into  this  country.  It  is  of  the  utmost 
importance  to  the  manufacturer.  a_*  none  of  the  principal 
articles  could  be  fabrira'.ed  without  it ;  and  the  Italians,  aware 
of  this.  long  kept  the  art  of  throwing  it  a  most  profound  secret 
It  was  introduced  into  this  country  by  the  enterprise  and  skill 
of  Mew?.  Thomas  and  John  Lombe. 

ORIBASIA.  a  genus  of  plant*  belonging  to  the  pent  and  ria 
clas<.  and  in  the  natural  method  ranking  under  the  37th  order 
stellate. 

ORIENT,  the  east  or  eastern  point  of  the  horizon. —Orient 
Equinoctial,  that  point  of  the  horizon  where  the  sun  rises  when 
in  the  equinoctial— Oritur  E4tir.1l.  Is  that  point  of  the  horizon 
where  the  sun  risrs  ia  the  middle  of  summer. —Orient  Hqbernsl. 
that  point  of  the  horizon  where  the  sun  rises  in  the  middle  of 
winter. 

ORIENTAL,  any  thing  or  place  situated  to  the  eastward  of 
an  observer. 

ORIGANUM,  Orig4NY,  or  Marjorum,  a  genus  of  plants 
belonging  to  the  didvnamia  class,  and  in  the  natural  method 
ranking  under  the  4'2d  order. 

ORIGINAL,  in  the  courts  of  King's  Bench,  the  usual  original 
writ  issued  in  the  actions,  as  for  action  of  trespass  upon  toe 
case.  This  court  does  not  issue  originals  in  actions  of  debt, 
covenant,  or  account,  &c.  whereas  the  Court  of  Common  Pleas 
proceeds  by  original  in  all  kinds  of  actions  ;  but  to  arrest  ind 
sue  a  party  to  outlawry,  it  is  used  io  both  cases. 

ORILLON,  in  Fortification,  is  a  small  rounding  of  earth, 
faced  with  a  wall,  raised  on  the  shoulder  of  those  bastions  that 
have  casemates,  to  cover  the  cannon  in  the  retired  flank,  and 
prevent  their  being  dismounted  by  the  enemy. 

OKIOLUS,  Oriole,  in  Ornithology,  a  genus  belonging  to 
the  order  pica?.  These  birds  arc  inhabitants  of  America, 
except  in  a  few  instances :  they  are  a  noisy  and  gregarious, 
frugivorous,  granivorous,  and  voracious  race,  very  numerous, 
and  often  have  pensile  nests.  The  several  species,  which  are 
very  numerous,  since  Latham  describes  no  less  than  forty-five, 
seem  to  be  principally  distinguished  by  their  colour. 

ORION,  the  most  brilliant  constellation  in  the  heavens,  if 
highly  embellished  by  several  adjacent  constellations  of  great 
splendour ;  and,  when  it  comes  to  the  meridian,  there  is  then 
above  the  horizon  the  most  splendid  view  of  the  celestial  bodies 
that  the  starry  firmament  aflbrds  to  the  eye  of  the  beholder; 
and  this  magnificent  exhibition  is  visible  to  all  the  habitable 
world,  because  the  equinoctial  passes  nearly  through  the  mid- 
dle of  the  constellation.— 2?oMMrVirt>j  and  Contents:  N.  by  Tau- 
rus ;  E.  by  Monoccros ;  S.  by  Lcpus,  and  W.  by  Eridaoos  and 
Taurus.  There  are  seventy-eight  stars  in  this  constellation, 
viz.  two  of  the  first  magnitude,  four  of  the  second,  four  of  the 
third,  sixteen  of  the  fourth,  &c.  Orion  is  a  paratantellon  of 
Taurus,  and  the  brilliant  Betelgeux,  on  his  right  shoulder,  of 
the  first  magnitude,  having  7°  21'  54*  N.  <decliuation,  and  right 
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86°  21'  17%  appears  in  the  Eastern  horison  at  Loii- 
e  E.  by  N.  point  of  the  compass,  and  rises  and  cul- 
>r  the  first  day  of  every  month  in  the  year,  as  in  the 
Table :  Merid.  AIL  46°  6C  64*. 


Risk. 

bo.  mi. 

4  SO  A. 

S  15  A. 

12  25  A. 

10  26  M. 

b  S3  M. 

C  25  M. 

CrLM. 

Month. 

Rises. 

ho.  mi. 

ho.  mi. 

10  57    A. 

July 

4  27  M. 

8  45  A. 

A  or. 

2  25  M. 

6  5tt  A. 

Sept. 

12  25  M. 

5     3  A. 

Oct 

10  id  A. 

3  12  A. 

Nor. 

8  65  A. 

1  10  A.   1 

1       Dec. 

G  45   A. 

Culm 

ho. 

mi. 

11 

2H. 

8 

58  M. 

6  68  M. 

5 

14  M. 

3 

18  M. 

1 

14  M. 

I   River,   another  name  for  the  constellation   /Tri- 
or Orlet,  in  Architecture,  a  fillet  under  the  ovole 
'-round  of  a  capital ;  when  it  is  at  the  top  or  bottom 
,  It  is  called  cincture. 
*,  a  platform  of  planks  laid  over  the  beams  in  the 

ship  of  war,  whereon  the  cables  are  usually  coiled. 

ntains  flie  sail-rooms,  the  purser's,  surgeon's,  boat- 

ind  carpenter's  cabins,  and  the  several  officers'  store- 

n  three-deck  ships  the  second  and  lowest  decks  are 

i  called  Orlops. 

'HOG ALUM    Lati folium    and    Umdkllatum,    arc 

ftl  plants,  and  are  often  cultivated  for  their  beautiful 

*be  season  for  planting  the  bulbs  is  about  the  month 

iber. 

'HOGALLUM,  Star  of  Bethlehem,  a  genus  of  plants 

to  the  hexandria  class,  and  in  the  natural  method 
nder  the  10th  order,  coronariae. 
'HOLOGY.  that  branch  of  Zoology  which  treats  of 
»  Bird.     Li  on  anus,  whose  ornithology  wc  have  fol- 
'ranges  the   whole  class  of  birds  under  six  orders, 

to  the  different  figures  of  their  beaks,  viz,  Accipitres, 

vultures,  and  hawks  ;  upper  mandible  with  an  angu- 
tion.  2.  Pica?,  as  crows,  jackdaws,  humming-birds, 
ts ;  bill  compressed,  with  feet  formed  for  perching  and 
3.  Anseres,  as  geese,  ducks,  gulls,  and  swans  ;  bill 
rith  skin,  broad  at  the  tip,  some  with  and  some  with- 
.  4.  Grallac,  as  herons,  woodcocks,  and  ostriches ; 
lish,  tongue  fleshy :  some  with  three,  some  with  four 
Gallina*,  as  peacocks,  pheasants,  turkeys,  and  coin- 
s  ;  bill  convex,  upper  mandible  arched.  6.  Passeres, 
vs,  larks,  and  swallows ;  bills  conic,  and  sharp-pointed, 
it  order  arc  comprehended  pigeons. 
TIIOPUS,  a  genus  of  plants  belonging  to  the  diadel- 
i,  and  in  the  natural  method  ranking  under  the  32d 
pilionacea?. 

THORYXCHUS  vfl  Paradoxus,  the  bird  qnad- 
m  New  South  Wales,  a  singular  quadruped,  which  has 
wo  properly  classed  in  the  Linncan  system.  The  most 
lie  circumstance,  in  this  curious  animal,  is  the  great 

of  its  head  with  that  of  a  duck;  the  under  part  of 
ible  having  its  margin  indented,  as  in  ducks;  and  the 
istrument  for  chewing  being  situated  behind,  within 
;a. 

S  FRAXINUS,  the  ash  which  prodnces  manna. 
ANCHE,  a  genus  of  plants  belonging  to  the  didyna* 
i,  and  in  the  natural  method  ranking  under  the  40th 
rsonata?. 

•US,  Bitter  Vetch,  a  genns  of  plants  belonging  to  the 
ia  class,  and  in  the  natural  method  ranking  under  the 
-,  papilionacea?. 

TIUM,  a  genus  of  plants  belonging  to  the  hexandria 
d  in  the  natural  method  ranking  under  the  second 
jeritie, 

IAN.  In  the  city  of  London  there  is  a  court  of  record 
ed  for  the  care  and  government  of  orphans. 
WENT,  is  a  mineral  substance,  of  lemon-yellow  colour, 
nsists  of  arsenic  in  combination  with  about  forty-three 
sulphur,  and  is  about  thrice  as  heavy  as  water.  It  is 
4h-in  a  massive  and  crystallized  state,  in  Natolia, 
Eungary,  Turkey,  and  some  other  countries.  In  the 
lie,  the  crystals  arc  so  confused,  that  their  figures 
isily  be  determined.    The  orpiment  of  commerce  is  an 


artificial  production,  and  is  chiefly  imported  from  different  parts 
of  the  Levant.  The  Turks  and  other  Orientals  use  it  in  the 
depilatories  which  serve  to  render  bald  the  top  of  the  head.  A 
very  beautiful  but  fugitive  pigment,  called  kings  yellow,  is  pre- 
pared from  this  mineral,  and  other  preparations  of  orpiment 
are  occasionally  used  by  painters,  and  also  by  dyera  and 
calico-printers.  The  whole  of  these,  however,  are  extremely 
poisonous. 

ORRERY,  an  astronomical  instrument  for  exhibiting  the 
motions  of  the  heavenly  bodies,  was  first  constructed  by  Gra- 
ham, but  its  name  is  derived  from  one  made  by  Rowley  for  the 
Earl  of  Orrery,  which  was  supposed  by  Sir  R.  Steel  to  be  the 
first  ever  constructed ;  and  he  therefore  gave  it  the  above  namo 
in  honour  of  the  Earl,  and  attributes  the  invention  to  Mr.  Row- 
ley ;  whose  name  it  has  ever  since  retained,  though  the  erroi 
on  which  it  was  adopted  has  long  been  corrected. 

ORRIS-ROOT,  is  the  root  of  a  white-flowered  kind  of  iris, 
called  Florentine  Iris,  which  is  a  native  of  Italy,  and  is  dis- 
tinguished by  having  two  flowers  on  each  stalk;  the  petals 
bearded,  and  the  leaves  sword-shaped.  In  a  dried  state,  this 
root  is  well  known  on  account  of  its  grateful  odour,  which 
somewhat  approaches  that  of  the  violet.  It  is  consequently 
much  used  in  the  manufacture  of  hair  powder,  and  other  arti- 
cles for  which  an  agreeable  scent  is  required.  It  is  sometimes 
employed  in  medicine  as  a  pectoral  or  expectorant,  and  some- 
times in  dropsies.  In  a  recent  state  the  root  is  extremely 
acrid ;  and,  when  chewed,  excites  in  the  mouth  a  pungen 
taste,  which  continues  for  several  hours ;  but  this  acrimony  It 
almost  wholly  dissipated  by  drying.  Orris-root  is  chiefly  im- 
ported into  this  country  from  Leghorn. 

ORTHODROMICS,  in  Navigation,  is  the  same  as  Great  Cir- 
cle Sailing,  and  indicates  the  straight  or  shortest  distance, 
which  can  only  be  in  the  aro  of  a  great  circle. 

ORTHOGRAPHIC  Projection  of  the  Sphere,  is  that 
projection  which  ia  made  upon  a  plane  passing  through  the 
middle  of  the  sphere,  by  an  eye  placed  vertically  at  an  infinite 
distance. 

ORTHOGRAPHY,  that  part  of  grammar  which  teaches  the 
nature  and  affections  of  letters,  and  the  just  method  of  spelling 

or  writing. 

ORTHOGRAPHY,  in  Geometry,  the  art  of  drawing  or 
delineating  the  fore-right  plan  of  any  object,  and  of  expressing 
the  heights  or  elevations  of  each  part.  It  is  called  orthography, 
from  its  determining  things  by  perpendicular  lines  falling  on 
the  geometrical  plane. 

Orthography,  in  Architecture,  the  elevation  of  a  building. 

Orthography.    See  Perspective. 

ORT1VE,  or  Eastern  Amplitude,  in  Astronomy,  is  an  arch 
of  the  horizon  intercepted  between  the  place  where  a  star  rises 
and  the  east  point  of  the  horizon. 

ORTOLAN.    See  Emberiza. 

ORYZA,  Rice,  a  genus  of  the  dyginia  order,  in  the  hexandria 
class  of  plants  ;  and  in  the  natural  method  ranking  nnder  the 
4th  order,  gramina.  There  is  but  one  species,  namely,  the  sativa 
or  common  rice.  This  plant  is  greatly  cultivated  in  most  of 
the  Eastern  countries,  where  it  is  the  chief  support  of  the  inha- 
bitants ;  and  great  quantities  of  it  are  brought  into  England  and 
other  European  countries  every  year,  where  it  is  mnch  esteem- 
ed for  puddings,  &c.  it  being  too  tender  to  he  produced  in  these 
northern  countries  without  the  assistance  of  artificial  heat :  but 
from  some  seeds  which  were  formerly  sent  to  Carolina,  there 
have  been  great  quantities  produced,  and  it  is  found  to  succeed 
there  as  well  as  in  the  Eastern  countries.  It  has  been  coltivated 
with  advantage  in  Lombardy  in  Italy  ;  but  the  stagnant  water 
in  which  it  grows  being  injurious  to  health,  the  government 
does  not  permit  the  extension  of  the  cultivation  to  new  lands. 

OSCILLATION,  in  Mechanics,  vibration,  or  the  reciprocal 
ascent  and  descent  of  a  pendulum. 

Axis  of  Oscillation,  is  a  right  line  passing  through  the 
point  of  suspension  parallel  to  the  horizon. 

Centre  of  Oscillation,  is  that  point  in  a  vibrating  body  into 
which,  if  all  the  matter  of  the  body  were  collected,  the  vibra- 
tions would  be  performed  in  the  same  time. 

OSCULATION  in  the  theory  of  Curves,  denotes  the  contact 
between  any  'curve  and  its  osculatory  cirele ;  oi  that  circle 
which  has  the  same  curvature  as  the  curve  at  the  given  point  oi 
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aef,        ^^^^^zy 

radios  ^s^r         \        ^^^ 

8,  with     X    X  \ 


osculation.    If  A  C  be  the  evo- 

lote  of  the  involute  carve  AEF, 

and  the  tangent  C  E  the 

of  curvature  at  the  point  B 

which  and  the  centre  C,  if  the   /     /  \ 

circle  DBO  be  described,  this  »      Jl  ^v.        \ 

circle  is  said  to  osculate  or  kiss  ^v    \ 

the  curve  AEF,  in  the  point  E ;  \  \ 

which  point  B  is  called  the  point  M 

of  osculation;  GE  the  oscula-  \ 

tory  radios,  or  radius  of  curva- 

tore :  the  circle  BEG  the  o  ten  la  tory  circle ;  and  the  evolute 

A  G  the  locus  of  all  the  centres  of  the  osculatory  circles. 

Point  of  osculation  is  also  used  to 
denote  the  concourse  of  two  branches 
of  a  curve  that  touch  each  other; 
which  differs  from  a  cusp  or  point  of 
retrocession,  in  this,  that  in  the  latter 
case,  although  it  forms  a  point  of 
concourse,  the  curve  terminates  there ; 
whereas  in  a  point  of  osculation,  the 
curve  does  not  terminate,  but  is  con- 
tinued on  both  sides.  Thus,  in  the 
annexed  figure,  A  is  a  point  of  retro- 
cession, and  B  a  point  of  osculation. 

OSCULATORY  Circle,  or  Kissing  Circlr,  is  the  same  as 
the  circle  of  curvature ;  such  is  the  circle  B  E  G  in  the  prece- 
ding figure,  article  Osculation. 

OSIER,  a  very  valuable  shrub,  of  the  salix  viminalcs,  used 
principally  in  basket-making. 

OSMIUM.  A  new  metal  lately  discovered  by  Mr.  Tenant 
among  piatina,  and  thus  called  by  him  from  the  pungent  and  pe- 
culiar smell  of  its  oxide.  Pure  metal,  previously  heated,  did 
not  appear  to  be  acted  upon  by  acids.  Heated  in  a  silver  cup 
with  caustic  alkali,  it  combined  with  it,  and  gave  a  yellow 
solution  similar  to  that  from  which  it  was  procured.  From  this 
solotion  acids  separate  the  oxide  of  osmium. 

OSMUNDA,  Moonwort,  a  genus  of  plants  belonging  to  the 
cryptogamia  class. 

OSSIFICATION.  The  deposition  of  the  phosphate  and 
carbonate  of  lime  on  the  soft  solids  of  animal  bodies,  as,  on  the 
lungs,  liver,  heart,  fee. 

OSTBNSIVE  Demonstration,  is  a  direct  geometrical  de- 
monstration, in  contradistinction  to  an  apogogical  one,  or  that 
which  depends  upon  a  rednctio  ad  absurdum. 

OSTRACTION,  Trunk-fish,  a  genus  of  fishes,  of  the  order 
nantes;  the  generic  character  is,  teeth  pointing  forwards, 
cylindric,  rather  blunt ;  body  mailed  by  a  bony  covering. 

OSTREA,  the  Oyster,  in  Zoology,  a  genus  belonging  to  the 
order  of  vermes  testacea.  There  are  thirty-one  species,  prin- 
cipally distinguished  by  peculiarities  in  their  shells.  The  com- 
mon oyster  is  reckoned  an  excellent  food,  and  is  eaten  both 
raw  and  variously  prepared.  The  oyster  differs  from  the  mus- 
cle in  being  utterly  unable  to  change  its  situation.  It  is  entirely 
without  a  tongue,  which  answers  the  purposes  of  an  arm  in  the 
other  animal,  but  nevertheless  is  often  attached  very  firmly  to 
any  object  it  happens  to  approach.  Oysters  usually  cast  their 
spawn  in  May,  which  at  first  appears  like  drops  of  candle- 
grease,  and  sticks  to  any  hard  substance  it  falls  upon.  These 
are  covered  with  a  shell  in  two  or  three  days ;  and  in  three 
years  the  animal  is  large  enough  to  be  brought  to  market  As 
they  invariably  remain  in  the  places  where  they  are  laid,  and 
as  they  grow  without  any  other  seeming  food  than  the  afflux  of 
sea-water,  it  is  the  custom  at  Colchester,  and  other  parts  of 
England,  where  the  tide  settles  in  marshes  on  land,  to  pick  up 
great  quantities  of  small  oysters  along  the  shore,  which,  when 
first  gathered,  seldom  exceed  the  size  of  sixpence.  These  are 
deposited  in  beds  where  the  tide  comes  in,  and  in  two  or  three 
years  grow  to  a  tolerable  size.  They  are  said  to  be  better 
tasted  for  being  thus  sheltered  from  the  agitations  of  the  deep; 
and  a  mixture  of  fresh  water  entering  into  these  repositories, 
is  said  to  improve  their  flavour  and  increase  their  growth  and 
fatness.  The  oysters,  however,  which  are  prepared  in  this 
manner,  are  by  no  means  so  large  as  those  found  sticking  to 
rocks  at  tne  bottom  of  the  sea,  usually  called  rock-oysters. 
These  are  sometimes  found  as  broad  as  a  plate,  and  are 


admired  by  some  as  excellent  food.  But  what  is  the  site  of 
these  compared  to  the  oysters  of  the  East  Indies,  some  of 
whose  shells  have  been  seen  two  feet  over?  The  oysters  found 
along  the  coast  of  Coromandei,  are  capable  of  furnishing  a 
plentiful  meal  for  eight  or  ten  men ;  but  it  seems  universally 
agreed  that  they  are  no  way  comparable  to  ours  for  delicacy  of 
flavour. 

OT ACOUSTIC,  a  name  sometimes  given  to  a  bearing  trum- 
pet and  other  instruments  for  improving  the  sense  of  bearing. 

OTIS,  the  Bustard,  in  Natural  History,  a  genus  of  birds  of 
the  order  gallina.  Gmelin  mentions  eleven  species,  and 
Latham  nine.  We  shall  notice  only  the  following : — The  great 
bustard,  found  in  the  plains  of  Europe,  Asia,  and  Africa,  bat 
has  never  been  observed  in  the  New  Continent  In  England 
it  is  occasionally  met  with  on  Salisbury  Plain,  and  in  the  wolds 
of  Yorkshire,  and  formerly  was  not  uncommonly  seen  in  flocks 
or  forty  or  fifty.  It  is  the  largest  of  British  land  birds,  weigh- 
ing often  twenty-five  or  thirty  pounds.  It  runs  with  great 
rapidity,  so  as  to  escape  the  pursuit  of  common  dogs,  but  falls 
speedily  a  victim  to  the  greyhound,  which  often  overtakes  it 
before  it  has  power  to  commence  its  flight,  the  preparation  for 
which,  in  this  bird,  is  slow  and  laborious.  The  female  lajs 
her  ef:gs  on  the  bare  ground,  never  more  than  two  in  number, 
in  a  hole  scratched  by  her  for  the  purpose;  and  if  these  art 
touched  or  soiled  during  her  occasional  absence,  she  immedi- 
ately abandons  them.  The  male  is  distinguished  by  a  large 
pouch,  beginning  under  the  tongue,  and  reaching  to  the  breast, 
capable  of  holding,  according  to  Linnaeus,  seven  quarts  of 
water.  This  is  sometimes  useful  to  the  female  during  incu- 
bation, and  to  the  young  before  they  quit  their  nest ;  and  it 
has  been  observed  to  be  eminently  advantageous  to  the  mala 
bird  himself,  who  on  being  attacked  by  birds  of  prey,  has  often 
discomfited  his  enemies  by  the  sudden  and  violent  discharge 
of  water  upon  them.  These  birds  are  solitary  and  shy,  and 
feed  principally  upon  grasses,  worms,  and  grain.  They  were 
formerly  much  hunted  with  dogs,  and  considered  as  supplying 
no  uninteresting  diversion.  They  swallow  stones,  pieces  of 
metal,  and  other  bard  substances.  Bufibn  states  that  one  was 
opened  by  the  academicians  of  France,  which  contained  in  its 
stomach  ninety  doubloons,  and  various  stones,  all  highly 
smoothed  by  the  attrition  of  the  stomach.  The  little  bustard 
is  met  with  in  many  parts  of  Europe,  particularly  in  France, 
where  it  is  taken  by  nets.  It  is  rarely  seen  in  England,  is  shy 
and  cunning ;  if  molested,  will  fly  about  two  hundred  paces, 
and  then  run  so  fast  that  a  man  cannot  overtake  it.  Its  flesh 
is  like  that  of  the  great  bustard,  rich  and  delicate,  and  it  would 
appear  worth  while  to  attempt  the  domestication  of  both 
these  birds. 

OTTER.    See  Mustela. 

OUNCE,  a  little  weight,  the  sixteenth  part  of  a  pound 
avoirdupois,  and  the  twelfth  part  of  a  pound  troy ;  the  ounce 
avoirdupois,  is  divided  into  eight  drachms,  and  the  ounce  troy 
into  twenty  pennyweights. 

Ounce.    See  Felis. 

OUTFIT,  implies  the  expenses  of  equipping  a  ship  out  fa 
sea. 

OUT  of  Trim,  the  state  of  a  ship  when  she  is  not  properly 
balanced  for  the  purposes  of  navigation,  which  may  bo  occa- 
sioned by  a  defect  in  the  rigging,  or  in  the  stowage  of  the  hold. 

OUTLAWRY,  the  punishment  of  a  person  who  being  called 
into  law,  and  lawfully  sought,  according  to  the  usual  fores, 
does  contemptuously  refuse  to  appear.  The  effect  of  betsg 
outlawed  at  the  suit  of  another,  in  a  civil  case,  is  the  forfeiture 
of  all  the  outlaw's  goods  and  chattels  to  the  king,  and  the  pro- 
fits of  his  lands  *  hile  the  outlawry  is  in  force. 

OUTLICKER,  a  small  piece  of  timber  made  fast  to  the  top 
of  the  poop,  and  standing  out  right  astern. 
.  OUTRIGGER,  a  strong  beam  of  timber,  of  which  there  am 
several,  fixed  on  the  side  of  a  ship,  and  projecting  from  it,  ia 
order  to  secure  the  masts  in  the  act  of  careening,  by  counter* 
acting  the  strain  it  suffers  from  the  effort  of  the  careening 
tackles,  which  being  applied  to  the  mast  head,  draw  it  down- 
wards, so  as  to  act  upon  the  vessel  with  the  power  of  a  lever, 
whose  fulcrum  is  in  her  centre  of  gravity. 

Outrigger,  is  also  a  small  boom,  occasionally  used  in  the 
|  tops,  to  thrust  out  the  breast  backstays  to  windward,  in  order 
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ase  the  angle  of  tension,  and  thereby  give  an  additional 
'  to  the  topmast.  It  is  usually  furnished  with  a  tackle 
inner  end,  communicating  with  one  of  the  topmast 
i,  and  has  a  notch  on  the  outer  end  to  contain  the  back- 
id  keep  it  steady  therein.  As  soon  as  the  backstay  is 
Li- ht  by  means  of  its  tackles  in  the  chains,  the  outrigger 
ed  aloft,  which  it  forces  out  to  windward,  beyond  the 
f  the  top,  so  as  to  increase  the  angle  which  the  roast 
with  the  backstay,  and  accordingly  enables  the  latter 
ter  to  support  the  former.    This  machine  is  sometimes 

without  any  tackle ;  it  is  then  thrust  out  to  its  usual  dis- 
cyond  the  top  rim,  wherein  it  is  securely  fastened  ;  after 
[be  backstay  is  placed  in  the  notch,  and  extended  below. 
WARD,  in  Navigation,  implies  out  of  the  port,  or  king- 
i,  "  the  outward-bound  ships,  as  by  my  last  letter." 
WORKS,  in  Fortification,  all  those  works  made  with- 

the  ditch  of  a  fortified  place,  to  cover  and  defend  it. 
ks,  called  also  advanced  and  detached  works,  are  those 
lot  only  serve  to  cover  the  body  of  the  place,  but  also 
>  the  enemy  at  a  distance,  and  prevent  bis  taking 
ige  of  the  cavities  and  elevations  usuarly  found  in  the 
about  the  counterscarp,  which  might  serve  them  either 
ments,  or  as  ridcaux,  to  facilitate  the  carrying  on  their 
s,  and  planting  their  batteries  against  the  place;  such 
slines,  tenaillcs,  born-works,  vclopes,  crown-works,  &c. 
L,  an  oblong  curvilinear  figure,  having  two  unequal  dia- 

and  bounded  by  a  curve  line  returning  into  itself.     Un- 

gencral  definition  of  an  oval  is  included  the  ellipse, 
i  a  regular  oval ;  and  all  other  figures  which  resemble 
)se,  though  without  possessing  its  properties,  arc  classed 
he  same  general  denomination. 

avc  shewn  under  the  article  Ellipse,  different  mechanical 
9   of  describing  ellipses ;  and  we  shall   therefore  only 

this  place  a  practical  method  of  describing  an  oval, 

0  the  eye  very  much  resembles  the  conical  clii[»so ;  this 
lows  ; — Set  the  given  length  A  B 

angles  to  the  breadth  C  D,  so  ___?_. 

ey  bisect  each  other  perpendi- 

at  E ;  with  the  centre  C  and 
A  E  describe  an   arc   to   cross 

F  and  G,  and  with  the  radii 

1  15  G,  describe  two  little  arcs, 
'  and  K.  L  for  the  smaller  ends 
aval ;  and  then  with  centres  C  and  D,  and  radius  C  D, 
e  the  ares  II  C  K  and  I D  L,  for  the  flatter  or  larger  arcs 
gure. 

KB  LOW,   is   when  the  wind  blows  so  very  hard  that 

■  e;in  hear  no  top -sails. 

R  BOAR  I),  the   state  of  being   thrown  out,  or  the  act 

ig  from  a  ship  or  boat  into  the  water  on  which  she 
as,   there  is  a  man   overboard, — he   threw   her  guns 

ird,  ftt<% 

ca^t  Staff,  a  scale  or  measure,  employed  by  ship- 
to   determine    the  d inference    between    the  curves    of 

imhers.    which  are    placed   near  the  greatest   breadth, 

>se  which  arc  situated  near  the  extremities  of  the  keel, 

the  floor  rises  and  prows  narrower* 

ROROWN,  is  said  of  the  sea  when  the  surges  and 
arc  unusually  high;  but  when  the  waves  are  no  more 

iminonly  hizli,  it  is  called  a  rough  sea. 

RIIAULING,  the  net  of  opening  and  extending  the 
parts  of  a  tackle  or  other  assemblage  of  ropes,  com- 

ting  with    blocks  or  dead-eyes,   so  that   they  may    be 

ilactd  in  a  state  of  action. 

tmi'LiNG,  also  implies  an  examination  of  a  ship,  per- 

'  thing.     One  ship   is   said  to  overhaul  another,  when 

ns  fast  upon  her  in  chare. 

IR  MA  ST  ED.  the  state  of  a  ship  whose  masts  arc  too 

rtoo  heavy,  for  the  weight  of  her  keel  to  counterbalance. 

IRRAKE.  when  a  ship  rides  at  anchor  in  a  head  sea, 

res  of  which  frequently  break  in  upon  her.  they  arc  said 

take  her. 

ZRSEKRS  of  the  Poor.     By  43  Elizabeth,  e.  2.  §  !,  the 

warden*  of  every  parish,  or  two  substantial  householders, 

nominated  yearly  within  fourteen  days  after  the  2T>th 

eh,  under  the  hand  and  seal  of  two  justices  of  the  peace 
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of  the  county,  shall  be  overseers  of  the  same  parish.  In  gene- 
ral, nil  persons  are  liable  to  serve,  with  some  exceptions  as  to 
peers  of  the  rcalpi.  clergymen,  parliament  men,  attorneys, 
practising  barristers,  the  president  andmenibeis  of  the  college 
of  physicians,  surgeons,  and  apothecaries  free  of  the  hall ; 
dissenting  ministers,  prosecutors  of  felons  having  a  Tyburn 
ticket,  and  soldiers  actually  serving  in  the  militia.  In  exten- 
sive parishes,  a  great  number  of  overseers  are  appointed  under 
13  and  14  Charles  II.  c.  12,  §  2L ;  and  by  17  George  II.  e.  38, 
if  an  overseer  dies,  removes,  or  becomes  insolvent,  the  justices 
may  appoint  another,  and  their  appointment  is  subject  to 
appeal  to  the  sessions.  By  43  Elizabeth,  e.  2,  §  2,  overseers 
shall  within  fourteen  days  after  the  appointment  of  new  ones, 
deliver  to  them  an  account  to  be  allowed  by  two  justices,  and 
pay  over  balances  due  from  them,  which,  if  not  paid,  may  be 
levied  by  distress,  and  the  party  committed  to  prison  by  the 
justices  until  the  balance  is  paid,  and  the  account  delivered  in; 
and  by  17  George  II.  e.  38,  the  account  in  to  bo  verified  by 
oath.  If  he  removes,  the  overseer  is  to  account  in  liko  man- 
ner. If  he  dies,  his  executors  have  forty  days  to  account,  and 
must  pay  the  balance  before  any  other  debts.  Their  duty  con- 
sists in  raising  the  poor's-rates,  taking  care  of  the  poor,  giving 
relief  to  casual  poor,  and  removing  improper  persons  who  have 
become  actually  chargeable  and  have  no  legal  settlement.  They 
are  also  to  bind  out  the  children  of  poor  persons,  and  in  that 
case  the  infant  parish  apprentice  and  his  master  cannot  vacate 
the  indentures  without  the  overseers.  They  arc  a!*o  to  pro- 
cure orders  of  maintenance  of  bastards  to  be  made,  and  bonds 
to  be  taken  from  the  reputed  father  to  iudcniuil'y  the  parish.  It 
has  been  usual  for  overseers  in  those  cases,  instead  of  taking  a 
bond  of  indemnity,  to  accept  of  a  sum  of  money,  and  discharge 
the  father.  But  this  has  been  lately  held  to  be  illegal,  because 
it  gives  the  overseers  an  interest  to  procure  the  death  of  the 
child.  In  cases  of  removal  also,  overseers  should  bo  careful 
not  to  execute  the  order  in  a  harsh  aud  improper  manner,  for 
if  a  person  die  in  consequence  of  a  removal  at  a  time  of  sick- 
ness, the  overseer  may  oc  guilty  of  murder,  and  liable  to  an 
indictment.  Owrscers  also  should  not  improneily  conspire  to 
force  persons  who  are  with  child  of  bastards,  to  marry  and 
relieve  the  parish,  for  this  also  is  indictable.  By  17  George  II. 
e.  3h,  if  any  person  shall  be  aggrieved  by  any  thing  done  or 
omitted  by  the  churchwardens  and  overseers,  or  by  any  of  his 
majesty's  justices  of  the  peace,  he  may,  giving  reasonable 
notice  to  the  churchwardens  or  overseers,  appeal  to  the  next 
general  or  quarter  sessions,  where  the  same  shall  be  heard,  or 
finally  determined  ;  but  if  reasonable  notice  be  not  given,  then 
they  shall  adjourn  the  appeal  to  the  next  quarter  sessions;  and 
the  court  may  award  reasonable  costs  to  either  party,  as  they 
may  do  by  8th  and  Dth  William,  in  case  of  appeals  concerning 
settlements.  Sec  Poor.  By  43  Elizabeth,  c.  2,  *  2,  they  forfeit 
20*.  on  neglecting  to  meet  in  the  vestry  one  Sunday  in  the 
month ;  and  by  13  and  14  Charles  II.  c.  4,  forfeit  £;j  for  refus- 
ing relief  to  a  person  duly  removed  by  warrant  of  two  justices. 
By  D  George  III.  c.  37,  §  7,  they  are  to  forfeit  10*.  or  20*.  for 
paying  the  poor  in  bad  money. 

OVERSETTING,  the  act  of  turning  any  thing  upside  down  : 
also  the  movement  of  a  ship  wheu  her  keel  turns  upwards; 
which  misfortune  happcus  either  by  hearing  too  much  sail,  or 
by  g rounding  her  so  that  she  falls  on  one  side. 

OVERT,  the  same  with  open.  Thus  an  overt  act  signifies 
an  act  which,  in  law,  must  be  cleurly  pruved  ;  and  such  as  is 
to  be  alleged  in  every  indictment  for  high  treason. 

OVK,  Sheep,  a  genus  of  the  order  peeora,  usually  the  most 
timid  of  quadrupeds.  When  sheep,  however,  ha\c  an  e\teu: 
sivc  range  of  pasture,  and  are  left  in  a  considerable  degree  to 
depend  upon  themselves  for  food  and  protection,  they  exhibit 
more  respectability  of  character.  A  ram  has  been  seen  in 
these  circumstances  to  attack  and  beat  off  a  large  and  for  mid- 
able  dog,  and  even  a  bull  has  been  felled  by  a  stioke  received 
between  his  eyes,  as  he  was  lowering  his  head  to  reeei\c  his 
adversary  on  his  horns,  and  toss  him  into  the  air.  When 
individual  efforts  arc  unequal  to  the  danger,  sheep  will  unite 
their  exertions,  placing  the  females  and  their  young  in  the 
middle  of  an  irregular  square;  the  rams  will  station  themselves 
so  as  to  present  an  armed  front  on  every  side  to  the  enemy, 
and  will  support  their  ranks  in  the  crisis  of  attack,  harassing 
1>F 
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the  foe  by  the  most  formidable  and  sometimes  fatal  blows. 
Sheep  display  considerable  sagacity  in  the  selection  of  their 
food,  and  in  the  approach  of  storms  they  perceive  the  indi- 
cations with  accurate  precision,  and  retire  for  shelter  always 
to  the  spot  which  is  best  able  to  afford  it.  The  domestic  sheep 
is  scarcely  ever  found  (excepting  in  temperate  latitudes)  in  a 
state  approaching  to  perfection.  In  hot  regions  its  wool  dege- 
nerates into  a  species  of  hair,  and  in  rigid  climates,  though  the 
wool  is  fine  at  the  root,  it  is  coarse  towards  the  surface. 

OWNER,  the  proprietor  of  any  thing,  as  of  a  ship,  by  whom 
she  is  freighted  to  the  merchant  for  a  sea  voyage. 

OX,  in  Zoology,  is  a  generic  term,  synonymous  with  Bos, 
including  both  the  male  and  female.  Few  species,  however,  of 
this  tribe  appear  to  be  really  distinct.  Their  variations  arise 
from  climate,  domestication,  and  other  causes,  which  it  would 
be  tedious  to  enumerate.  In  modern  language,  the  word  ox  is 
confined  to  the  male  species  of  neat  cattle  that  have  undergone 
mutilation  by  the  hands  of  man.  In  this  sense,  the  animal  is 
too  well  known  to  require  any  particular  description,  either  of 
its  natural  history,  its  formation,  or  its  utility. 

OXALATES.  Compounds  of  salifiable  bases  with  the 
oxalic  acid. 

OXALIC  ACID.  This  acid,  which  abounds  in  wood  sorrel, 
and  which,  combined  with  a  small  portion  of  potash,  as  it  exists 
in  that  plant,  has  been  sold  uuder  the  name  of  salt  of  lemon, 
to  be  used  as  substitute  for  the  juice  of  that  fruit,  particularly 
for  discharging  iuk  spots  and  iron-moulds,  was  long  supposed 
to  be  analogous  to  that  of  tartar.  The  oxalic  acid  is  a  good 
test  for  detecting  lime,  which  it  separates  from  all  the  other 
acids,  unless  they  are  present  in  excess.  It  has  likewise  a 
greater  affinity  for  lime  than  for  any  other  of  the  bases,  and 
forms  with  it  a  pulverulent  insoluble  salt,  not  decomposable 
except  by  fire,  and  turning  syrup  of  violets  green.  Oxalic 
acid  acts  as  a  violent  poison  when  swallowed  in  the  quantity  of 
two  or  three  drachms  ;  and  several  fatal  accidents  have  lately 
occurred,  in  consequence  of  its  being  improperly  sold  instead 
of  Epsom  salts.  The  immediate  rejection  from  the  stomach  of 
this  acid,  by  an  emetic,  aided  by  copious  draughts  of  warm 
water  containing  bicarbonate  of  potash,  or  soda,  or  chalk,  or 
carbonate  of  magnesia,  are  the  proper  remedies.  The  stomach 
pump  has  of  late  been  successfully  used  in  discharging  this 
poison.    See  Syringe. 

OX-EYE,  a  small  cloud  or  meteor,  seen  at  the  Cape  of 
Good  Hope,  which  presages  a  dreadful  storm.  It  appears  at 
first  in  the  form  or  size  of  an  ox's  eye,  but  descends  with  such 
celerity,  that  it  seems  suddenly  to  overspread  the  whole  hemi- 
sphere, and  at  the  same  time  forces  the  air  with  such  violence 
that  ships  are  sometimes  scattered  several  ways,  some  directly 
contrary,  and  many  sunk  downright. 

OXGANG,  or  Oxgate,  is  generally  taken,  in  our  old  law 
books,  for  fifteen  acres,  or  as  much  ground  as  a  single  ox  can 
plough  in  a  year. 

OXIDATION.  The  process  of  converting  metals,  or  other 
substances,  into  oxides,  by  combining  with  them  a  certain  por- 
tion of  oxygen.  It  differs  from  acidification,  in  the  addition  of 
oxygen  not  being  sufficient  to  form  an  acid  with  the  substance 
oxided. 

OXIDE,  Carbonic.  When  a  mixture  of  purified  charcoal 
and  oxide  of  iron  or  zinc  is  exposed  to  a  strong  heat  in  an  iron 
retort,  the  metallic  oxide  is  gradually  reduced,  and,  during  the 
reduction  a  great  quantity  of  gas  is  evolved.  This  gas  is  a 
mixture  of  carbonic  acid  gas,  and  another  which  burns  with  a 
blue  flame.     This  last  is  carbonic  oxide. 

Oxides.  Substances  combined  with  oxygen,  without  being 
in  the  state  of  acid. 

OXYDE,  or  Oxide,  a  chemical  term  denoting  a  very 
numerous  class  of  bodies,  formed  by  the  union  of  certain  bases, 
with  a  smaller  proportion  of  oxygen  than  uhat  is  necessary 
for  their  conversion  into  acids.  Metals  oxydize  by  combustion, 
solution  in  acids,  and  exposure  to  the  air,  rain,  &c.  as  in  the 
case  of  rust  of  iron,  which  is  an  oxide. 

OXYGEN,  is  a  constituent  part  of  the  atmospheric  air,  of 
water,  of  acids,  and  of  all  bodies  of  the  animal  and  vegetable 
kiugdoms;  combined  with  light  and  heat,  and  as  oxygen  gas, 
it  approaches  nearest  to  purity.  Oxygen  is  only  known  in 
combination  villi  ether  bodies     and  has   not  been  obtained 


alone.  When  absorbed  by  combustible  bodies,  it  cooverti 
them  into  acids.  It  is  necessary  to  combustion,  uniting  itsdf 
always  to  bodies  which  burn,  augmenting  their  weight,  and 
changing  their  properties.  It  is  necessary  also  to  the  respira- 
tion of  animals.  To  procure  oxygen  gas,  a  quantity  of  man- 
ganese is  produced  into  a  glass  retort,  furnished  with  a  ground 
stopper ;  a  quantity  of  oil  of  vitriol  (sulphuric  acid,)  sufficient 
to  moisten  the  manganese,  is  added,  and  they  are  mixed  toge- 
ther by  means  of  a  glass  rod ;  the  bottom  of  the  retort  is  then 
gently  heated  by  means  of  a  lamp,  and  the  extremity  of  its  neck 
introduced  under  an  inverted  cylinder,  filled  with  water  in  the 
hydro-pneumatic  apparatus.  Globules  of  gas  will  soon  rise 
through  the  water ;  the  first  portions  collected  must  be  thrown 
away,  being  principally  the  common  air  contained  in  the  re- 
tort; when  a  quantity  equal  to  the  capacity  of  the  retort  has 
been  thus  disposed  of,  the  remainder  may  be  preserved  forase. 
There  are  many  other  modes  of  obtaining  oxygen  gas;  the 
same  manganese,  heated  to  redness  in  an  iron  tube,  such  as  a 
gun-barrel,  the  touch-bole  of  which  is  closed,  will  afford  a  con- 
siderable quantity  of  the  substance,  which  may  be  collected  by 
means  of  a  tube  fastened  into  the  neck  of  the  barrel,  and  hav- 
ing its  extremity  in  the  hydro-pneumatic  apparatus.  Nitre 
heated  strongly  in  a  porcelain  retort,  gives  off  oxygen  gat; 
puce-coloured  or  red  oxide  of  lead  offers  a  similar  result;  and 
from  any  of  the  salts  called  by per-oxy muriates,  oxygen  is  pro- 
cured by  a  dull  red  heat;  a  retort  of  glass  may  be  employed  in 
the  process ;  and  a  charcoal  fire  in  a  small  chafing-dish.  One 
hundred  grains  of  the  hyper-oxymuriate  of  potassa,  afford 
about  one  hundred  and  fourteen  cubical  inches  of  oxygen  gas, 
under  common  circumstances.  Oxygen  gas  may  be  procured  in 
the  hydro-pneumatic  apparatus  from  zinc  or  iron  filings,  by 
means  of  oil  of  vitriol  diluted  with  eight  times  its  weight  of 
water;  a  retort,  or  a  bottle  furnished  with  a  tube,  may  be 
used  ;  no  artificial  heat  is  required  in  the  process.  It  may  like- 
wise be  produced  by  passing  steam  over  turnings  of  iron  heated 
to  redness  in  a  gun-barrel.  Oxygen  gas,  combined  with  hydro- 
gen, forms  water;  with  nitrogen,  common  atmospheric  air; 
with  sulphur,  phosphorus,  &c.  sulphuric  acid,  phosphoric  acid, 
&c. ;  alone  it  has  neither  smell  nor  taste.  Oxygen  gives  the 
sharp,  acrid  character  to  those  which  are  called  acids.  It  com- 
bines with  metals,  destroys  their  metallic  lustre,  and  gives  them 
an  earthy  or  rusty  appearance.  These  substances  are  called 
oxides,  and  they  are  all  heavier  than  the  metals  from  which 
they  are  formed.  Oxygen  readily  enters  into  combination, 
and  no  substance  is  more  active  as  a  chemical  agent  It  is 
known  to  be  a  constituent  part  of  most  of  the  acids  and  earths, 
and  of  all  the  alkalies  except  one,  and  the  history  of  its  com- 
pounds forms  the  most  extensive  and  important  part  of  modern 
chemistry.  The  operations  of  oxygen  are  connected  with  many 
of  the  arts ;  with  the  processes  of  bleaching,  dying,  colour- 
making,  and  metallurgy;  and  in  its  various  applications  to  the 
production  of  fire,  it  is  absolutely  essential  to  cultivation,  sad 
to  the  comforts  and  enjovments  of  social  life. 

OXYMEL.     A  compound  of  honey  and  vinegar. 

OXYMU  MATES.  Compounds  of  the  chloric  acid  wits 
salifiable  bases.  The  oxymuriate  of  mercury  is  corrosive  sub- 
limate. The  oxymuriate  or  chloride  of  alumina  has  been  used 
in  discharging  Turkey  red. 

OXYMURIATIC  ACID  GAS.    See  Chlorine. 

OYER  of  Deed,  is  when  a  man  brings  an  action  upon  a 
deed,  bond,  &c.  and  the  defendant  appears,  and  prays  that  be 
may  bear  the  bond,  &c.  wherewith  he  is  charged,  and  the  sasse 
shall  be  allowed  him  ;  and  he  is  not  bound  to  plead  till  he  hat 
it,  paying  for  the  copy  of  it.  The  time  allowed  for  the  plain- 
tiff to  give  oyer  of  a  deed,  &c.  to  the  defendant,  is  two  days 
exclusive  after  it  is  demanded.  Carth.  464.  9  Dornf.  and 
East.  40. 

OYER  and  TERMINER,  is  a  court  held  by  virtue  of  the 
king's  commission  to  hear  and  determine  all  treasons,  felonies, 
and  misdemeanors.  This  commission  is  usually  directed  to 
two  of  the  judges  of  the  circuit,  and  several  gentlemen  of  the 
county  ;  but  the  judges  only  are  of  the  quorum,  so  that  the  rest 
cannot  act  without  them.  4  Black.  269.    See  Assizes. 

O  YES,  corrupted  from  the  French  oyez,  hear  ye;  is  an  ex- 
pression used  by  the  crier  of  a  court,  in  order  to  enjoin  silence 
when  any  proclamation  is  made. 
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X  9  as  an  abbreviation,  among  Astronomers,  stands  for  post, 
after ;  as  P  M.  post  meridian,  i.  e.  after  12  at  noon.  P,  with 
physicians,  signifies  pugil,  a  handful,  or  pulvis,  powder. 

PABULUM  of  PLANTS.  No  one  principle  affords  the 
pabulum  of  vegetable  life  ;  it  is  neither  charcoal,  nor  hydrogen, 
nor  azote,  nor  oxygen,  alone;  but  all  of  them  together,  in 
rarioas  states  and  combinations. 

PACE,  two  and  a  half  feet ;  bat  the  geometrical  pace  is  5 
feet,  and  60,000  such  paces  make  one  degree  of  the  equator. 

Pace, in  the  Manege,  is  of  three  kinds,  the  walk,  trot,  or  gallop. 

PACK,  in  Commerce,  is  a  horse's  load  ;  as,  a  pack  of  wool, 
which  is  17  stone  2lbs.    Hence  from  pack,  we  have— 

PACKAGE,  the  duty  of  one  penny  in  the  pound  paid  for  all 
goods  notparticularly  rated. 

PACKERS,  persons  whose  employment  it  is  to  pack  op  all 
goods  intended  for  exportation ;  which  they  do  for  the  great 
trading  companies  and  merchants  of  London,  and  arc  answer- 
able if  thegoods  receive  any  damage  through  bad  package. 

PACKET  Boat,  a  vessel  appointed  by  government  to  carry 
the  mail  of  letters,  packets,  and  expresses,  from  one  part  of  the 
kingdom  to  another  by  sea,  or  to  the  colonics,  in  the  most  expe- 
ditious manner.  This  service  is  now  very  expeditiously  exe- 
cuted by  the  steam  packets. 

PACOS.    See  Camexus. 

PADDOCK  Course,  a  piece  of  ground  with  pales  or  a  wall, 
and  taken  out  of  a  park  for  exhibiting  races  with  greyhounds, 
for  plates,  wagers,  and  the  like.  This  area  is  generally  a  mile 
in  length  and  a  quarter  of  a  mile  broad. 

Paddock,  in  Agriculture,  signifies  nothing  more  than  a  small 
field  or  enclosure.  It  is  also  a  name  given  to  a  large  toad  or  frog. 

PJSDEROTA,  a  genus  of  plants,  of  the  pentandria  class ;  and 
in  the  natural  method  ranking  with  the  30th  order,  contorts. 

P  .EON  I  A,  Plow,  a  genus  of  plants  belonging  to  the  polyan- 
dria  class  ;  and  in  the  natural  method  ranking  under  the  26th 
order,  multisiliqua?. 

PAGAN,  from  the  Latin  pagus,  a  villager,  not  a  citizen. 

PAGAN,  Blaise  Francois  Comte  de,  a  very  eminent 
French  mathematician  and  engineer,  was  born  at  Avignon  in 
Provence,  in  1G04,  and  died  in  16ti5,  in  the  sixty-first  year  of 
bis  age.  Pagan  was  most  distinguished  in  his  military  charac- 
ter, and  for  the  works  which  he  wrote  on  the  theory  of  fortifi- 
cation; but  his  other  performances  are  also  very  honourable 
testimonies  of  his  scientific  acquirements. 

PAGANISM,  the  religion  of  the  heathen  nations,  in  which 
the  Deity  is  represented  under  various  forms,  and  by  all  kinds 
of  images,  or  idols ;  it  is  therefore  called  idolatry,  or  image 
worship.  The  theology  of  the  pagans  was  of  three  sorts,  viz. 
fabulous,  natural,  and  political  or  civil.  The  first  treats  of  the 
genealogy,  worship,  and  attributes  of  their  deities;  who  were 
for  the  most  part  the  offspring  of  the  imagination  of  poets, 
painters,  and  statuaries.  To  their  gods  were  given  different 
attributes,  ascribing  to  them  every  species  of  vice,  as  well  as 
to  some  of  them  every  virtue. 

PAGE,  a  youth  of  state,  retained  in  the  family  of  a  prince  or 
great  personage,  as  an  honourable  servant  to  attend  in  visits  of 
ceremony,  carry  messages,  bear  up  trains,  robes,  &c.  and  at 
the  same  time  to  have  a  genteel  education,  and  learn  his 
exercises. 

PAGO D,  or  Pagoda,  a  name  whereby  the  East  Indians  call 
the  temple  in  which  they  worship  their  gods.  The  pagod 
asoally  consists  of  three  parts  ;  the  first  is  a  vaulted  roof,  sup- 
ported on  stone  or  marble  columns :  it  is  adorned  vuth  images  ; 
and  being  open,  all  persons  without  distinction  are  allowed  to 
eater  It.  The  second  part  is  filled  with  grotesque  and  mon- 
strous figures,  and  no  person  is  allowed  to  enter  it  but  the 
Wmamins  themselves.  The  third  is  a  kind  of  chancel,  in  which 
the  statue  of  the  deity  is  placed.  It  is  shut  up  with  a  very 
strong  gate. 

Pagod,  or  Pagoday  is  also  the  name  of  a  gold  or  silver  coin, 
earreat  ia  several  parts  of  the  East  Indies,  value  bs. 


PAIN,  an  uneasy  seusation,  arising  from  a  sudden  and  vio- 
lent solution  of  continuity,  or  other  accident,  in  the  nerves, 
membranes,  vessels,  &c.  From  the  sense  of  feeling,  as  well  as  all 
the  other  senses,  either  pain  or  pleasure  may  arise  ;  nay,  to  this 
sense  we  commonly  refer  both  pain  and  almost  all  other  trou- 
blesome sensations,  though  in  truth  pain  may  arise  from  every 
vehement  sensation.  It  is  brought  on  by  any  great  force  applied 
to  the  sentient  part ;  whether  this  force  conies  from  within  or  from 
without.  Whatever  therefore  pricks,  cuts,  lacerates,  distends, 
compresses,  bruises,  strikes,  gnaws,  burns,  or  in  any  manner 
of  way  stimulates,  may  create  pain.  Hence  it  is  so  frequently 
conjoined  with  so  many  diseases,  and  is  often  more  intolerable 
than  even  the  disease  itself.  A  moderate  degree  of  pain  stimu- 
lates the  affected  part,  and  by  degrees  the  whole  body  ;  pro- 
duces a  great  flux  of  blood  to  the  part  affected,  by  increasing 
the  action  of  its  vessels;  and  it  seems  also  to  increase  the  sen- 
sibility of  the  part  affected  to  future  impressions.  It  often  sti- 
mulates to  such  motions  as  are  both  necessary  and  healthful. 
Hence,  pain  is  sometimes  to  be  reckoned  among  those  things 
which  guard  our  life.  When  very  violent,  however,  it  produces 
too  great  irritation,  inflammation,  and  its  consequences,  fever, 
and  all  those  evils  which  flow  from  too  great  force  of  the  circu- 
lation ;  it  disorders  the  whole  nervous  system,  and  produces 
spasms,  watching,  convulsions,  delirium,  debility,  and  fainting. 
Neither  the  mind  nor  body  can  long  bear  very  vehement  pain  ; 
and  indeed  nature  has  appointed  certain  limits,  beyond  which 
she  will  not  permit  pain  to  be  carried,  without  bringing  on 
delirium,  convulsions,  syncope,  or  even  death,  to  rescue  the 
miserable  sufferer  from  his  torment.  Long  continued  pain, 
even  though  in  a  more  gentle  degree,  often  brings  on  debility, 
torpor,  palsy,  and  rigidity  of  the  affected  part.  But  if  not  too 
violent,  nor  accompanied  with  fever,  sickness,  or  anxiety,  it 
sometimes  seems  to  contribute  to  the  clearness  and  acuteness 
of  the  judgment,  as  some  people  testify  who  have  been  afflicted 
with  the  gout. 

PAINTING,  is  the  art  of  representing  all  objects  of  nature 
visibly,  by  lines  and  colours,  on  a  plain  surface ;  and  may  be 
divided  into  Invention,  Composition,  Design,  and  Colouring. 
See  Drawing. 

Invention  consists  generally  in  the  choice  of  such  subjects  as 
are  best  calculated  to  answer  some  great  and  interesting  end.— 
Composition  regards  \j\e  arrangement  of  the  subject  both  as 
to  forms,  and  to  the  general  effects  of  light  and  shade,  and  of 
colour. — The  important  objects  which  Design  embraces,  will  be 
found  under  that  article.     See  Design. 

Colouring  regards  first,  the  infinite  variety  of  hues  with  whieh 
nature  distinguishes  her  forms,  agreeably  to  the  degree  and 
mixture  of  the  rays  of  light  which  their  surfaces  reflect;  and 
secondly,  the  distribution,  apposition,  and  accompaniment,  of 
various  hues  or  tints,  to  produce  the  effect  most  pleasing  to  the 
sight,  a  circumstance  in  which  nature  docs  not  always  delight. 

Colouring. — It  is  the  duty  of  the  colour ist  to  consider,  that 
as  there  are  two  sorts  of  objects,  the  natural  or  real,  and  the 
artificial  or  painted;  so  there  are  also  two  sorts  of  colours,  viz. 
the  natural,  or  that  which  makes  all  the  objects  in  nature  visible 
to  us;  and  the  artificial,  or  that  which,  by  a  judicious  mixture 
of  simple  colours,  imitates  those  natural  ones  in  all  their  various 
situations  and  circumstances.  Several  colours  which,  placed 
unmixed  by  one  another,  have  a  kind  of  aerial  brightness,  when 
mixed  together  produce  a  disagreeable  earthy  colour;  for  in- 
stance, ultramarine  with  fine  yellow,  or  fine  vermilioo.  Colours, 
which  by  mixture  lose  strength  and  become  harmonious,  are 
called  broken  colours,  and  contribute  as  greatly  to  the  sweet- 
ness and  softness  of  tones  in  pictures,  as  they  subtract  from 
their  brightness. 

Chiaro  Scuro.—T\\e  art  of  chiaroscuro  consists,  1st.  In  con- 
necting and  combining  the  figure  or  objects  of  a  composition  in 
such  masses  of  light  and  of  shade  as  are  both  the  most  pleas- 
ing to  the  eye,  and  best  calculated  for  the  just  development 
and  display  of  the  subject.    2d.  In  assigning  to  each  object  tha 
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colour  most  corresponding  (on  account  or  the  force  or  qualities  j 
above  mentioned;  to  it*  respective  place  in  the  general  mats 
or  group,  and  at  tbe  same  time  beat  harmonizing  with  the  other 
coloun  of  the  picture,  either  by  its  natural  and  proper  tone,  or 
by  the  reflected  hue*  which  it  receites  from  adjoining  or  tor-  j 
rounding  objects.    Tbe  be aoty  of  these  reflexes  depends  on  the  : 
skilful  adaptation  of  transparent  or  opaque  colours.    3d.  In  ' 
the  judicious  introduction  of  such  accidents  as  contribute  to 
strengthen  the  general  eflect  and  character  of  tbe  work. 

Composition. — Composition  may  be  divided  into  tbe  general 
distribution  of  objects,  the  grouping,  tbe  choice  of  attitudes,  the 
contrast,  tbe  cast  of  draperies,  and  the  management  of  the 
back  ground,  or  the  connexion  of  tbe  whole  eflect.  In  compo- 
sition, as  far  as  regards  the  genera)  distribution  of  objects,  the 
painter  ought  to  contrive,  that  tbe  spectator  may,  at  tbe  first 
sight,  be  struck  with  tbe  general  character  of  tbe  subject,  or  at 
least  may  comprehend  it*  principal  scope.  This  effect  is  roost 
readily  produced,  by  placing  the  most  essential  figures  in  the 
most  conspicuous  places,  provided  it  can  be  done  without 
violence  or  impropriety,  Besides  this  distinctness  in  tbe 
general  expression  of  the  subject,  the  beauty  of  the  composition 
will  depend  on  the  variety,  connexion,  and  contrast,  displayed 
io  the  distribution  of  object*;  provided,  in  like  manner,  that 
these  are  conformable  to  tbe  natore  of  the  subject,  whether 
gay,  familiar,  full  of  motion  and  hurry,  or  still,  solemn,  and 
melancholy.  The  grouping  regards  both  desizn  and  chiaro- 
scuro. In  the  former,  it  respects  the  figures  principally  con- 
cerned in  tbe  expression  of  the  subject,  which  must  necessarily 
be  near  to  or  distant  from  one  another,  as  their  actions,  con- 
versations, or  other  mutual  relations,  require.  In  tbe  latter,  it 
regards  those  masses  which  are  formed  from  objects  which  may 
be  proper! >  arranged  together,  and  those  effects  of  light  and 
shade  which  are  formed  in  consequence  of  such  assemblage 
or  union.  These  are  the  points  to  which  the  attention  must  be 
principally  and  diligently  directed  in  forming  the  groups  of  a 
composition.  The  choice  of  attitude  is  the  principal  subor- 
dinate division  of  grouping.  Whatever  attitude  is  given,  it 
must  not  only  contribute  its  due  portion  to  tbe  completion  of 
the  group,  but  the  greatest  care  must  be  taken  by  the  painter, 
that  it  does  not  appear  to  be  introduced  for  that  purpose 
merely.  It  must  be  appropriate  to  the  character  of  the  indi- 
vidual figure,  and  expressive  of  its  requisite  action ;  and  i; 
roust  at  the  same  time  combine  whatever  beauty  of  form  can 
be  shewn  by  such  a  selection  of  turns  or  views  of  the  body,  as 
the  necessary  circumstances  will  admit.  The  knowledge  of 
generic  characters,  under  the  various  modifications  of  sex,  age, 
and  condition  ;  of  the  various  operations  of  the  passions  in  the 
human  mind ;  and  a  thorough  acquaintance  with  the  circum- 
stances of  the  history,  or  other  subjects  to  be  represented,  are 
the  best  guides  to  a  good  choice  of  attitudes. 

Of  the  different  Classes  of  Painting. — Painting  is  chiefly 
divided  into  historical,  (comprehending  allegorical  and  mysti- 
cal,) grotesque,  portrait,  fancy,  animals,  fruits  and  flowers, 
battles,  landscape,  sea  views,  architecture,  and  still  life.  Tbe 
subordinate  divisions  of  all  these  are  endless.  Grotesque 
paintings  are  to  be  found  in  the  celebrated  Loggia  of  the  Vati- 
can palace  at  Rome,  painted  from  the  designs  of  Raffaelle, 
and  in  the  ceiling  of  the  portico  of  the  Capitol,  carved  from 
those  of  Michael  Angclo.  Of  portrait,  as  being  a  branch  of 
painting  to  which  our  country  is  peculiarly  addicted,  it  is 
requisite  to  give  a  more  detailed  account. 

Pttrtraiture. — The  greatest  perfection  of  a  portrait  is  extreme 
likeness,  and  the  greatest  fault  is  the  resemblance  of  a  person 
for  whom  it  was  not  designed,  unless  we  are  inclined  to  except 
a  atill  more  grievous  defect,  viz.  the  want  of  resemblance  to 
any  person  whatever. 

The  different  modes  of  painting  now  in  use  arc :— Oil  paint- 
ing ;  preferable  to  all  other  methods,  as  it  admits  of  a  perfect 
gradation  of  the  tints  in  the  most  durable  of  all  materials, 
except  those  of  Mosaic  painting.  Fresco  painting  ;  which  is 
performed  with  colours  diluted  in  water,  and  laid  on  a  wall 
newly  plastered,  with  which  they  incorporate,  and  arc  some- 
times as  durable  as  the  stucco  itself.  Crayon  painting;  in 
which  colours,  either  simple  or  compound,  are  ground  in  water 
mixed  with  gum,  and  made  into  small  rolls  of  a  hard  paste, 
which  are  then  used  on  paper  or  parchment.     Miniature  paint-  | 


ing ;  wbicb  consists  of  colours  prepared  with  water  or  gun, 
and  laid  on  vellum  or  ivory.  Enamel  painting  ;  which  is  per- 
formed on  copper  or  gold,  with  mineral  colours,  dried  by  fire* 
This  method  is  also  very  durable.  Wax,  or  encaustic  paint- 
ing; performed  by  the  mixture  of  wax  with  the  varnish  and 
colours.  Painting  on  glass,  too  well  known  to  need  descrip- 
tion, and  performed  by  various  methods.  Painting  in  distem- 
per; which  is  with  colours  nixed  with  size,  white  of  eggs, or 
any  thin  g!utinou«  substance,  and  used  on  paper,  linen,  silk, 
board,  or  wall.  Painting  in  water  colours,  more  properly  called 
limning  :  it  is  performed  with  colours  mixed  with  water,  gum, 
size,  paste.  &c.  on  paper,  silk,  and  various  materials.  To 
these  is  to  be  added  ehdoric  painting,  consisting  of  a  mixed 
use  of  oil  colours  and  waters. 

Method  of  Painting  in  Fresco. — Before  yon  begin  to  paint,  it 
is  necessarv  to  apply  two  layers  of  stucco  on  the  place  where 
your  work  is  to  be  executed.  If  you  are  to  paint  on  a  wall  of 
brick,  the  first  later  is  easily  applied;  if  of  freestone  closely 
joined,  it  is  necessary  to  make  excavations  in  the  stone,  and 
to  drive  in  nails  or  pegs  of  wood,  in  order  to  hold  the  layer 
together.  The  first  later  is  made  of  good  lime  and  a  cement  of 
pounded  brick,  or,  w  hicb  is  better,  river  sand,  which  latter 
forms  a  layer  more  uneven,  and  better  fitted  to  attach  the 
second  smooth  later  to  its  surface.  When  the  first  layer  is 
perfectly  dry,  wet  it  again  with  water,  in  proportion  to  its  dry- 
ness, that  the  second  layer  may  more  easily  incorporate  with 
it.  The  second  layer  is  composed  of  lime,  slaked  in  the  air, 
and  exposed  for  a  whole  year,  and  of  river  sand  of  an  equal 
grain,  and  moderately  fine.  The  surface  of  this  second  layer 
must  be  uniformly  even.  To  give  a  fine  polish  to  this  surface, 
a  sheet  of  paper  should  be  applied  ou  it,  and  the  trowel  passed 
and  repassed  over  the  paper.  The  workman  must  not  extend 
tbe  layer  over  a  greater  space  tbau  the  paioter  is  able  to  finish  ia 
a  day,  as  it  is  necessary  tbat  the  ground  should  always  he  fresh 
and  "moist  under  his  pencil.  The  ground  being  thos  prepared, 
the  painter  begins  his  work ;  but  as  painting  in  fresco  mast  be 
executed  rapidly,  and  as  there  is  not  time  to  retouch  any  of 
the  strokes  of  the  brush  with  good  effect,  he  will  first  have  taken 
care  to  provide  himself  with  large  finished  drawings  in  chalk, 
or  paintings  in  distemper,  of  the  same  size  as  tbe  work  which 
he  has  to  paint,  so  that  he  shall  have  only  to  copy  these  draw* 
iogs  on  the  wall.  The  painter  traces  the  outlines  of  the  figures 
on  the  plaister,  by  passing  a  steel  point  over  them,  or  pricking 
them  closely,  and  passing  very  finely  powdered  charcoal  through 
the  pricked  holes.  All  natural  earths  are  good  for  painting  in 
fresco.  The  colours  are  ground,  and  tempered  with  water.  It 
is  to  be  remarked,  that  all  the  colours  used  in  this  method  of 
painting  brighten  as  they  grow  dry,  excepting  the  pavonaszo, 
or  red  varnish,  tbe  brownish  red  ochre,  ruth  ochre,  and  the 
blacks,  particularly  those  that  are  passed  through  the  fire. 

The  best  colours  are  white,  made  of  old  lime  and  white 
marble  dust,  (the  proportional  quantity  of  the  latter  depends 
on  the  quality  of  the  lime,  and  must  be  found  by  trial,  as  too 
great  a  quantity  of  marble  dust  will  turn  the  colour  black,) 
ultramine  blue,  tbe  black  of  charcoal,  yellow  ochre,  burnt 
vitriol,  red  earth,  green  of  Verona,  Venetian  black,  and  hurst 
ochre.  Other  colours,  which  require  to  be  used  with  greater 
precaution,  are  amel,  or  enamel  blue,  and  cinnabar.  Enamel 
blue  must  be  applied  instantaneously,  and  while  tbe  lime  if 
very  moist,  otherwise  it  will  not  incorporate ;  and  if  yon  retouch 
with  it,  you  must  do  it  an  hour  or  more  after  the  first  applica- 
tion of  it,  in  order  to  increase  its  lustre.  Cinnabar  has  a 
splendour  almost  beyond  all  other  colours,  which  it  loses 
when  mixed  with  lime.  It  may,  however,  be  employed  ia 
places  not  exposed  to  the  air,  if  carefully  prepared.  For 
this  purpose,  reduce  a  quantity  of  the  purest  cinnabar  to  pow- 
der, put  it  into  an  earthen  vessel,  and  pour  lime  water  on  H 
two  or  three  times.  By  this  process  the  cinnabar  receives 
some  impression  from  the  lime  water,  and  you  may  then  use  it 
with  greater  safety.  The  white  of  lime  is  formed  by  mixing 
lime,  slaked  a  long  time  before,  with  good  water.  The  Unw 
deposits  a  sediment  in  the  vessel,  when  the  water  is  poured 
off;  this  sediment  is  the  white  of  lime.  Ochres  of  all  kinds 
make  good  colours  for  fresco,  being  previously  burnt  in  iron 
boxes.  Ultramarine  never  changes,  and  seems  to  communicate 
its  permanent  quality  to  the  colours  with  wbicb  it  is  mixed. 
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Distemper* — Until  the  discovery  of  oil-painting,  the  methods 
■lost  generally  adopted  'by  all  Italian  painters  were  those  of 
distemper  and  fresco.  In  distemper,  when  they  painted  on 
boards,  they  often  pasted  over  the  boards  a  piece  01  fine  cloth, 
to  prevent  them  from  parting;  they  then  laid  on  a  layer  of 
white,  after  which,  having  tempered  their  colour*  with  water 
and  paste,  (or  rather  with  water  and  >olks  of  eggs  l>c;it  toge- 
ther with  little  fig-tree  branches,  the  milk  of  which  tbey  mixed 
with  the  eggs,)  they  painted  their  picture  with  this  mixture. 
AU  colours  are  proper  for  distemper,  except  the  white  of  Jimc, 
which  is  used  in  fresco  only. 

Oil  Painting.— The  principal  advantage  of  oil  painting  over 
other  methods,  cousists  in  the  colours  drying  less  spcctliiy,  so 
that  it  allows  the  painter  to  finish,  smooth,  and  retouch  his 
work*  with  greater  care  and  precision.  The  colours  also  being 
more  blended  together,  produce  more  agreeable  gradations, 
and  a  more  delicate  effect. 

Of  Painting  Fleth.—  Principal  colours  from  which  all  the  tints 
of  the  flesh  are  made,  and  their  qualities  in  painting:  FiuKe 
white  is  the  best  white  known  to  us.  This  colour  should  be 
ground  with  the  finest  poppy  nil  that  can  be  procured.  White 
comes  forward  to  the  eye  with  yellows  and  reds,  hut  retires 
with  blues  and  greens.  It  is  the  nature  of  all  whites  to  sink 
info  whatever  ground  they  are  laid  on,  therefore  tbey  should  be 
laid  on  white  grounds.  Ivory  black  is  the  best  black  ;  it  is  a 
colour  which  mixes  kindly  with  all  the  others.  It  is  the  tn.e 
shade  for  blue;  and  when  mixed  with  a  little  Indian  icd,  it  is 
the  best  general  shadow  colour  that  can  be  used.  It  is  gene- 
nerally  ground  with  linseed  oil,  and  used  with  drying  nil.  Black 
is  a  cold,  retiring  colour.  Ultramarine  is  the  finest  blue  in  the 
world  :  it  is  a  tender  retiring  colour,  and  never  glares,  and  is  a 
beautiful  glazing  colour.  It  is  used  with  poppy  oil.  Lake  is 
■  lender  deep  red,  but  of  no  strong  body  ;  therefore  it  should 
be  strengthened  with  Indian  red.  It  is  the  best  glazing  colour 
that  can  be  used.  It  is  ground  with  linseed  oil,  and  used  with 
drying  oil.  Burnt  umber  in  a  fine  warm  brown,  and  a  pood 
working  strong  colour ;  it  is  of  great  use  in  the  hair,  and  mixes 
fnely  with  the  warm  shade. 

Prvct u .—The  process  of  oil  painting,  particularly  in  the  co- 
taring;  of  fle*h  and  in  landscape,  is  to  be  ditided  into  three 
stages,  or  painti  igs.  The  colours  and  tints  necessary  for  the 
first  and  serond  stages  of  painting  tlesh,  arc ;  I.  flake,  or  fine 
•bile ;  2.  light  ochre  and  its  tints  ;  3,  light  red  and  its  two 
thus ;  4,  vermilion  and  its  tint;  5,  a  tint  composed  of  lake, 
vermilion,  and  white;  6,  rose  tint;  7,  blue  tint ;  8.  lead  tint; 
ft  green  tint;  10,  half  shade  tint,  made  of  Indian  red  and  white; 
II,  shade  tint;  1*2,  rid  shades  ;  13,  warm  shade.  The  finishing 
Hleite  for  a  complexion  requires  5  more :  1,  carmine  audits 
Jftf  ;  2,  lake  ;  3,  brown  pink  ;  4,  ivory  black ;  5,  Prussian  blue. 

First  Singe,  or  Dead  Colouring  of  Flesh, — The  first  lay  of  co- 
turs  consists  of  two  parts ;  the  one  is  the  work  of  the  shadow  s 
ily,  and  the  other  that  of  the  lights.  The  work  of  the  shadows 
to  make  oot  all  the  drawing  very  correctly  w  ith  the  shade  tint, 
i  tjhe  same  manner  as  if  it  was  to  be  done  with  this  colour  only, 
ad  remember  to  drive  or  lay  the  colour  sparingly.  The  lights 
loot  Id  be  all  laid  in  with  the  light  red  tint,  in  different  degrees, 
i  we  sec  them  in  nature.  These  two  colours  united,  produce 
clean,  tender,  middle  tint.  In  uniting  the  lights  and  shades, 
wm  abould  use  a  long  softener,  about  the  size  of  a  large  swan 
■ill,  which  will  help  to  bring  the  work  into  character,  and 
«fe  the  colouring  more  delicate  ;  then  go  over  the  darkest 
adowi  with  the  red  or  warm  shade,  which  will  finish  the  first 
ij.  The  warm  shade  being  laid  on  the  shade  tint,  improves  it 
i  a  warmer  hoc;  but  if  laid  instend  of  the  shade  tints,  it  will 
arty  and  spoil  the  colours  it  mixes  with  ;  and  if  the  red  shade 
i  laid  first  instead  of  the  shade  tint,  the  shadows  would  then 
ir  too  red;  therefore,  notwithstanding  these  two  colours 
the  best  that  ean  be  for  the  shadows,  yet  they  are  too  strong 

as  laid  alooe,  which  is  a  proof  of  the  great  use  and  merit  of 
ahade  tint.    Here  we  may'observe,  that  the  shade  and  light 

I  tints  are  so  friendly  in  their  nature,  than  even  in  continually 
and  changing,  they  always  produce  a  clean  colour  of  a 
tasawty  hoe. 

Act*. — In  order  to  finish  the  first  painting,  improve  the  reds 
~  yellows  to  the  complexion,  and  after  them  the  Mors ;  ot>- 
iac  that  the  bines  ou  the  reds  make  the  purple,  ami  on  the 
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yellows  produce  the  green.  The  same  method  is  to  be  under- 
stood of  the  shadows;  but  be  sure  to  leave  them  clean,  and 
not  too  dark ;  therefore  allowance  should  be  made  in  the 
grouuds  with  the  light  ted,  because  glazing  them  will  make 
them  daikcr.  When  the  cloth  is  of  a  dark  or  bad  colour, 
there  must  be  a  strong  body  of  colour  laid  ail  over  the  shadows, 
such  as  will  not  sink  into  the  ground,  but  appear  warm,  and  a 
little  lighter  than  the  life,  so  that  it  may  be  of  the  same  for- 
wardness to  finish  as  if  it  had  beeo  a  light  ground  ;  therefore  the 
business  of  dead-colouring  is,  that  you  leave  it  always  in  thr 
same  order  for  finishing,  though  the  colour  of  the  i  loth  it  quite 
the  reverse. 

JSicond  Painting,  or  Second  Stage- — The  second  paint  ins; 
begins  with  layiug  on  the  least  quantity  that  ean  he  of  poppy- 
oil;  then  wipe  it  almost  all  off,  with  a  dry  piece  of  a  silk  hand- 
kerchief. The  second  painting  is  also  ditided  into  two  parts: 
one  the  fust  lay  of  the  second  painting  ;  which  is  scumbling  the 
lights,  and  glazing  the  shadows  ;  the  other,  finishing  the  com- 
plexion with  the  virgin  tints,  aud  improving,  as  far  as  you  can 
without  dauhiog. 

First. — Scumbling  is  going  over  the  lights  where  the*  arc  to 
be  changed,  with  the  light  red  tints  or  some  other  of  their  own 
colours,  such  as  will  always  clear  aud  impio\c  the  complexion, 
with  short  stiff  pencils,  but  such  parts  mil)  as  requite  it,  other- 
wise the  hrauly  of  the  first  painting  will  he  spoiled.  The  light 
red  tint  improved  is  the  best  colour  for  scumhling  and  impiov- 
ing  the  complexion  in  general.  Where  the  shadows  and  drawing 
are  to  be  rorrectcd,  you  should  do  it  with  the  shade  tint,  by 
driving  the  colour  very  still'  aud  bare,  that  >ou  may  the  easier 
retouch  and  change  it  with  the  finishing  tints.  Some  parts  of 
the  shadows  should  be  glazed  with  .some  of  the  transparent  sha- 
dow colours,  such  as  will  impro\e  and  come  very  near  to  the 
life ;  but  be  sure  not  to  lay  on  too  much  of  it,  fur  fear  of  losing 
the  hue  of  the  fust  painting,  the  ground  of  which  should  alwavs 
appear  through  the  glazing,  lie  very  careful,  in  uuitiug  the 
lights  and  shades,  that  they  do  not  mix  dead  and  mealy  ;  for 
the  more  the  lights  mix  with  the  shades,  the  more  mealy  the 
shades  will  appear.  Thus  far  the  complexion  is  prepared  and 
improved,  in  order  to  receive  the  \irgiu  tints. 

Third  Painting,  or  Finishing. — It  is  to  be  supposed  the  com- 
plexion now  w  ants  \  cry  little  more  than  a  few  light  touches ;  there- 
fore there  will  be  no  occasion  for  oiling.  Uegin  with  correcting 
all  the  glazing  first,  where  the  glaziug  serves  as  a  ground  or 
under  part;  then  determine  what  should  be  done  next,  befoic 
you  do  it,  so  that  you  may  be  able  to  make  the  alteialiou  on 
the  part  with  oue  stroke  of  the  pencil.  Ily  this  method  you 
preserve  both  the  glazing  and  the  tints ;  but  if  it  happens  that 
you  cannot  lay  such  a  variety  of  tints  aud  finishing  colours  as 
you  intended,  it  is  much  belle*  to  leave  off  while  the  wuik  is 
safe  and  in  go"d  order  ;  because  those  few  touches,  which  would 
endanger  the  beauty  of  the  colouring,  may  easily  be  done,  if 
you  have  patience  to  stay  till  the  colours  are  dry ;  and  theti. 
without  oiling,  add  those  finishings  with  free  light  strokes  of 
the  pencil. 

Of  Painting  Draperies.— The  right  method  of  paiuting  dra- 
peries in  general,  is  to  make  out  the  whole  or  the  first  lay  with 
three  colours  only,  viz.  the  lights,  middle  tint,  and  shade  tint  In 
the  first  lay,  the  high  lights  should  be  laid  with  plenty  of  still  co- 
lours and  then  shaped  and  softened  into  character  with  the  mid- 
dle tint  very  correctly.  Where  the  gradations  of  the  lights  :ire 
slow,  as  in  the  large  parts,  it  will  be  proper  to  lay  the  middle 
tint  fust  at  their  extremities,  with  a  tool  that  will  dme  their 
colour,  and  leave  it  sparingly  ;  because  the  lights  will  mix  aud 
lie  the  better  upon  it.  Next  make  out  all  the  parts  of  the  sha- 
dows with  the  tint  diivcn  bare.  After  this  comes  the  middle 
tint,  for  the  several  lights  and  gradations ;  which  should  be 
very  nicly  wrought  up  to  character  without  touching  any  of 
the  high  lights  which  finish  the  first  lay.  The  reflects  and  finish- 
ings tints  are  in  general  the  antipathies  of  the  Grst  la)  s ;  they  will, 
without  great  care,  dirty  the  colours  on  which  they  arc  laid,  and 
therefore  shuld  be  laid  with  a  delicate  light  touch,  without 
softening.  If  it  is  overdone,  endeavour  to  recover  it  with  the 
colour  of  the  part  on  which  it  was  laid ;  this  may  be  done 
directly,  or  when  it  is  dry.  Whether  the  reflects  proceed  from 
the  same  colour,  or  any  other,  the  method  of  using  them  is 
the  same.  It  often  happens  that  the  colour  of  the  cloth  is  very 
y  G 
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^  v;  */t    •.  \\t  •  -z  •■.!•  t  ;'.  :  i-:-.s    *i  r*.*  "  ".*.  f.%c-»  '  ;'..  =::  r.i::n   *::^  :   w    i_-:  :•-':■*  -n:-fr.  chiea  with  dM in*  oil. 

!*■!*>•*■.••*  •  •_■*    7:*  r  -rtv.»r  *•:  ..•»    •  i : ".  :r  •-"•*  *tiv.  :=:..•.-  I-  ■_:■:■•*    :-  :.-«  ***"■:  .*.:    x  ir.  u-ty  w«>nld  f*poi!  the  trmos- 

v?  *j»<t  «.  *:■*>.  ■-■-•     v».'.t.**   .■■-*  1  si*.**  *.-"  v.*   r*i**»    :;*  ::'  7-i"*,:»:T.  w:  •:    * -j-3  .-r^*i-**:  ":«rart».     T^e  more  the  6rsi  lit 
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V-*  ^.f  Mi*.-.   %.- »  ->'•.»**  ".■-■.»■»      7-.*  ilai*  _■.*    «  *.-•:■*  f-s.~*      .•  :-."»*:  *.:*■*  *•-■;- a:-:  :-*■.;*':•:  ni?  rii?  re  it  with  th^  finish- 
m  ••.#•  r.  '."..*  •  ••.  ■*v-.r.  •"'    *  '*--£   *-".  *.n  .".r  "--*  §*i-      . :  z  "  :**    ■.:•?-'*:-;  -  :i  tii»  !i»  *i;c  w*!:a  :^e  rreater  hud« 


*Sv"t     7  if*   «  r*   :jf.'.i    •■■v.r-  '/'.»!  ^7   i.f*--:i:  --L-r.  :.:*  7  r  *-t   :::   ri-*  >:    ::■_-:■»■:_•*«  t.  5.  wii:*:  the  erst  lay  11  wei, 

fa>^<  ^  vr*    t  v^v  *:  v*.  *. !  f -/* *j*  . }  -x  v? t .  -.  r  •--.': :  • .  •  ■.  % :  » .      .1  •.-.'.    :**-•:*■:•:  1  ■  *  ^-:  *t  r  - : c*?r  to  ■  armosite  acd  finish  with, 

a  1  tr  »  'i    *    \"jr.\ **  *   "-■.*  '.'  *  :.+\jl  11*      T*".**  r.-. .  :■:  ■-.  Lr:  n     *.  :z-»  "  r*:t*  ■:-*•_  iz*i  "»*r*Tb<r.  as  von  beichteoaod 

^ir.  t\  vr  1    ««    t  v,    -ii*.  v.:  v.*  St!  »    1  v.*  list*   m_  =-i  f:-::*=    ■:    ;•  ::  *::i  *irr*rc:xn-  and  let  those  be  ac- 

\:+~.  \      .\+-\  \;    \  .-..»     j: ■  ■  •  »  ■  ■.   ■ .-.   -  -.i*  t.i*.      T:.  §f"«:  :.■_:;:     f  :  »  :*  iT-f  i-iz-iir  c:  f  «:y.  Tte  I  r hies t  parts  of  the 

)*  ■  fiiv.  *:   ■.■■:    v.".-%  ".  ■'■'"•"  **'-4'*'"  '-    ".■*'".«  j.-    *■- :   5i;  :r    -1:   *i:i":  ;■•  :i:::*ii   ^imJi  a  ^ar.e*.T  ci  licht  warm  clear 

v.t."*,vv/!     *•/:   .■  *  1    r*'**  -i.i/:  *  •  1;  .1  it^c.  ::*  t*r.*r  m'.-.  :rs   w.::i  »a=  *i  *z«:   ■:«  :h-s;r  «"j,e=ph  irapercepliblv  in 

•-1*1  ;  /       *■   1  v.  1;  v*     «  1    •.;<.•-  .*.     7"-*   :*:»-."  ir  *  1**  f*..  '.■t'p.ri:.::,1.     Tii*  :ar*  lia:  y:-  do  not  cover  too  math 

r»t-».,«    '  v'^".    ■■•  *•*'*■  ir  :tr».i  iial**   1-1  »"-..i  :  ».*  ;«.:  ".::_•  :-:;    17 .  *•-:  zzzri-tr  i:  a*  tie  principal  col  oar.     From 

»  ■  -.  >-.>•  v...*.*t  r',i'  t  7    '"-"  *^*r  '-'  'r''-.  •"-?  "■■■-  ■"**-  -1?  ?^-   •  ■- "■*  r*   t:    ti-s  rr=.:aUvc*  ird  sradow*:  for  when  the 

7i  t.  VrfV*-<  *.'  >■•  ■  ■  •  ;■  i'.': .  »-i  fir  v.  «i.>-.ir»-i  *_j.5.  a*  wtl.  1  r '-.".«  1-*  «■■ '".  it *r:*d  :?  rr>i3:e  aid  support  the  firnire.it  in 

«»«■«•.»*•■.•■     »    .  " .  t  1  V-.**i-*  11  j.  m\\\  ".1*  p  *.-  '.■/  .^:;  *s*7  ::  f-".l  --.-■r.  *-h*s  i^".:-  wii:-Ter   kind  of  shadows  joa  6od 

t»\  ■.  ••  «■•     f.  v.i«-.  *—  .-.  r.iV.'..ir  *M  ":i'».  a«  :i*   '.is::*-  c.-itt-:**    ''--ri  *"f:*z  ar. i  b>ci  the  whole  with  alonrlarre 

*".  •  '.  ■.    7"  •.    *r  -,*••  *."*■*  «'.'»  .  1  •••  i".:*'.."ir  ^.vl  *".,'»^.-.i-  b'r  t:-:: .  «"_::*    w::i  :"■:*  s:re=,r:*  acd  body  of  the  drvioy  oil. 

•-..  - .,  «»^  ,  ■  vi-.  *t  »    *.   *•   '.vy..:*  •.*.•   *  .■•.?:*  ir.*..i:=r  "•>  a  m'-l  =el:  2--  ««*t:-a  i:::'^*:!!^.  inscch  a  manner  as  will  seem 

*■  *    -.»  »•   ■ -.»      t-.-.-.  *:   ».  .  1*.:  **v.i  *i:*  ►;».  k:  i-'.»rr3j:  sti^-i-frr'v  *-:*'-ri      Rtrecier  f.e  tia!s  will  sink,   and  lose 

*.-.#•  —^* »  •.    •  .*.     ■•«  a  ii::  *  rf ::  *.r  «:r*r.z'.*;  art  *  b-finij  ia  dryinc.     All  rrounds,  as 

/;  i.«».    V-  *  ■-■  1    j--. .  •*!  fi-  "ilvit  if  !  rit  r*^  Tir  :?:*  \'z'\*.  \  *a!!i,  &c.  sh:-;!:  br  rni-iie'i  3".  o=e  paictinc  :  but  if  they  want 

*■  : -^  1-.  •-*.  y  '.  %         \  \  >-c  fvf  v.t  !?.tr.n.  Tht  ^^.5.:!iz  ::>  be  chatr*--.  c':-rt  !".^n«i:b  a  li::Ie  of  the  dark  shade  and 

•  ■-•  .■»  *•»  '-.-  ■  •.  .  „  •■  *.*•(«.  w..te.  ar.-i  *  !  r>  !aJct.  Tit  d^isr  01!.  *ir:»*.n  ^er;.  lire:  oa  which  with  a  few  licht  touches 
•-  v.  ■  ■  -. «  •  <»  ■  ►  *".<  v.'.r*  !*ic*  4i*1  M***/*  :  ti*  sr.ad*  of  th*  c:-'  ir  tha:  :*  wsrt :^r.  yon  raay  ircprove  their  hue.  The 
*.  •  -  «*•  -."  «\  •-.  .*.  •.*.**•'.  ."j  '/  \h±+  wi  tfo^n  7:1k.  w:-::  *fsrk  5tii'-"»*  m\r  s1*:  le  *".r?r rth er#ed  and  improved  by  *clax- 
«  ,•.  .  ..  1+ ,  *j  ■  *  *-.♦*•.' :*:  *„f  ;.%>.:. ir  *.  %'.»»  •  -j-?y  ci:"-  :ez.  wlich  *h^-!-i  i  e  •'■■■se  sfter  the  figures  are  nearly  6nished. 
*•  ••  ■  '•■.  *■  *.*  ■.  mr  '.-.  '.'.'%  I'.t  %»  in  "•.*:**  p:.^  j-:!r.'.i*TaI  f.r  fr*r  •■•:  cAi  *r  ,k.r'ii  :*o  strorr.  Cnr:a»n*  should  be  dead- 
•-  ■  .-  »  v.  •Hi*'-  •  ;-.«!  •.■•*r  *-*j  *.*i!:.*nt:  *ji  :.i  L!*c'-i.  it  co!or3r**i  w:.:n  «<:  p.\!;!  :h*  rrotad  :  and  should  be  done  with 
m  .-.  *••>  ••*.  •■**:•„*»  i  •.  **r  *vi  •.-*n^*rr«:n».  Therefor*?  be jin  c't'-n  cvlour*.  ■:•:"  a  r."ar  h^e  to  the  intended  curtain,  snch  as 
»  ■».  *-.*':^  .-.•  %*.<  p/*  's'+.t  k '.  \:.i  »U':o««  ui'h  it.  w:  I  support  t:.*  f.-.v.^inz  cellars:  doit  with  a  tender  sort  of 
*»•/  *i  :•.  •■.•  *:4<i»f*  «-.*<:',«  t  »j^«  *.'.*■•.<  an'l  a  !i*:»  of  tht  keepinr.  ar.  i  n«ear  in  rcjird  to  their  too**  in  the  lichts.  butmnrb 
•-  t<*  ■  •  i*-i  *.•.*•*•',  ;  >.?■';?  '.h-rt.  f...  •-->•*.**»*•>**  treadth  s-.f^r  in  the  shadows  :  all  vhicb  should  be  mixed  and  broken 
•J    r**»  ».■'*.  '  '  '■'    '.'.  '.  Mt  or.'r.     Al!  »h.rh  *l.vj!d  L»  done  with  the  colours  of  the  ground.    It  will  often  happen,  thatvr 

•  /*•-  1  •-.  -»  » ■  * •>■•►-  *,f  •'.•  <*-;-i.  f-r!?*tv  r !,•>,.  ic.  Sec-  and  I  ennnot  mike  t^e  fvlds  the  first  painting:  wo  should  then  leave 
•■••*•        *•■•-.•:      7'.  :  r'.*».     7r.-i*iyi  •'*:  z">TJnd*  m*rnrion-  '  the  rrj3<<e«  of  liiht  ar.d  shadow,  in  recard  to  the  keeping  of  the 

•  *!  f-.»  •-.•  *.r «:.«•.««  *•*.  *-.!#*/  -'*'.!?  r.<:';*n's.";t  forth':  p'irs'-ipal  '  picture,  brr-id  an1  «el.  united  together,  such  as  may  seem 
*».-:  '.•-*'*  t*  './■;■■:  :*.  *  f>  -.'ir*.  **j*h  *«*  *'rz\-.  portrait,  or  ;  c^5y  to  fr.'*!i  0:1.  The  rolours  of  the  landscapes  in  bark 
!••     j-      -i».»  for  '  r-f-:*  **.:*>.  ^r*.  \.\wA  >,'■■  .\-\  •h»  principal  j  'jrourd^.    should  lie  broke  and  softened  also  with  those  of  the 

'»■,■•.  f./ -j"  »    •\-.r  jr?i  .-.*1  %'.*^!*1   h*  *!-«*?>  fai.iter  in  pro-  '  j  "irts  whirh  join  them.     T!:;s  iv.eihod  will  mnke  all  the  pans  of 


•.  • 


1.  ,*  :'*.*«  ••#•:.•■!    *.     "  '  *..?m-  j  *./,!-*»jr«. 

I.,»*m  '\;*  •  '.'  .»,'«  »>•*"!  ir,  !  r.+  'i  %?+.  *•.?.»  ^^rr.':  a*i  tho«»:  in 
»■.•#  m'.r*  tz"  "  ♦:  f.f»»  ?:r.!  -»..i'.vi  is  rr.Ji'!';  '.f  wl.;,*r  anil 
■•!  rn't.At)Ti'  a»"     •    ;*.?,-*i  */f  «h*t   hliik,   ar,'l    :rji\»d  Vj  a  \trv 

Of  t'*f.i..'i  llork  (,r'nif!f  7  *■  prir.'.i;^!  r.'jlvjrs  thnt  arc 
n«rr-s»i*fj  f'  r  »  i-'.iifisr  o*  h^  V  ;■">  jr.'!*.  «j»  walh.  b'jJdiri^i.  or 
th#r  lik-,  -art  »  ^inr,  hj^rk.  Ifidn-i  r*:d.  Hzht  and  brown  or  lire. 
I'rrj  n»  1  ;•  rj  Hi,.  1,-jrni  urnh'.r  ,  lr',rn  which  the  fright  principal 
lint*  sim  ffi;i'!  h-  follows:  I.  V*-ht\  is  rr.adr;  of  black,  while, 
and  :i  htii»  I  !■*:-:»  n  t-*)  *2.  f«*-ad,  of  di-i'.-k  *  fed  white,  mixed  to 
ft  rlnik    h-vl   «  . I'.'i»       rj.   VilJow    of  ;•  l.row,  r.f.-hnr  nnd  white. 


th":  rroond  :i*  it  »ere  of  «ne  pitiv.  The  sky  should  be  brokr 
with  the-  !cad  and  the  fiesh  tints-  The  n.arrey  tint  is  of  *rreat 
l>c  in  the  zrounds  of  distant  objects:  and  the  umber  and  dark 
shtdes.  in  the  near  ground*.  The  preens  should  be  more  heap. 
tiful  than  >ou  intend  them,  because  ihey  will  fade  and  •frow 
darker.  After  all  is  painted,  pooler  the  whole  very  lightly «ilh 
the  sufteiur.  as  >ou  did  the  giounds,  whicL  ^ ill  make  it  look 
ajrrfcal'lj  llnishetl. 

Of  Paint inp  I.ttn'tscapr*. — The  principal  colours  used  in  laod- 
scapes  arc.  i  Flake  while:  2.  While  lead  or  common  white; 
3.  Fine  light  nchre  :  4.  Brown  nchre  ;  5.  Brown  pink  ;  6.  Burnt 
umber  ;  7     Ivury   black;  8.    Prussian  blue  :  9.    Ultramarine: 


4.  Oiiir.  of  ii-^hi  or. :  1  r#- ,    I'fiS-.'iin  a.id    *■  b,:*-.      0.  Flt>h,    of  -.  10.  Tcrre\c:tc;   II.  Lake:  li  Indian  red ;  13.  Vermilion,  u 


P  A  I 


DICTIONARY   OP  MECHANICAL  SCIENCE. 


P  A  I 


959 


native  cinnabar;  14.  King's  yellow.  The  principal  tints  are, 
I.  Light  ochre,  and  white;  2.  Light  ochre,  Prussian  blue,  and 
white ;  3.  Light  ochre  and  Prussian  blue ;  4.  The  same  darker ; 
6w  Terreverte  and  Prussian  blue ;  6.  Brown  pink  and  Prussian 
bl«e ;  7.  Brown  pink  and  brown  oohre  ;  8.  Brown  pink,  oehre, 
and  Prussian  bine ;  9.  Indian  red  and  white ;  10.  Ivory  black, 
Indian  red,  and  lake.  The  colours  necessary  for  dead  colour- 
ing are :  common  white,  light  ochre,  brown  ochre,  burnt  umber, 
Indian  red,  ivory  black,  and  Prussian  blue.  The  principal  co- 
lours and  tints  for  painting  the  sky  are,  fine  white,  ultramarine, 
Prussian  blue,  light  ochre,  vermilion,  lake,  and  Indian  red. 
The  tints  are,  a  fine  azure,  lighter  azure,  light  ochre,  and  white 
vermilion  and  white;  and  a  tint  made  of  white,  a  little  vermi- 
lion, and  some  of  the  light  azure  at  your  discretion. 

Pro****.— Sketch  or  rub  in  your  design  faintly,  with  burnt 
umber  used  with  drying  oil,  and  a  little  oil  of  turpentine,  leav- 
ing the  colour  of  the  cloth  for  the  lights.  Remember,  in  doing 
this,  to  leave  no  part  of  the  shadows  so  dark  as  you  intend  the 
first  lay  or  dead  colouring,  which  also  is  to  be  lighter  than  the 
finishing  colours.  Though  the  foliage  of  the  trees  is  only  rub- 
bed in  faintly,  jet  the  trunks  and  bodies  should  be  in  their  pro- 
per shapes,  with  their  breadths  of  light  and  shadows.  All  kind 
of  buildings  should  be  done  in  the  same  manner,  leaving  the 
colour  of  the  cloth  for  their  lights.  The  figure  on  the  fore 
ground  may  also  be  sketched  in  the  same  manner,  and  then  left 
to  dry. 

First  Painting,  or  Dead  Colouring. — Let  the  first  lay  or  dead 
colouring  be  without  any  bright,  glaring,  or  strong  dark  co- 
lours ;  so  that  the  effect  is  made  more  to  receive  and  preserve 
the  finishing  colours,  than  to  shew  them  in  their  first  painting. 
The  sky  should  be  done  first,  then  all  the  distances ;  and  so 
work  downwards  to  the  middle  group,  and  from  that  to  the 
fore  ground,  and  nearest  parts.  Remember,  all  the  parts  of 
each  group,  as  trees,  buildings,  or  the  like,  arc  all  painted  with 
the  group  they  belong  to.  The  greatest  secret  in  dead  colour- 
ing is  to  find  the  two  colours  which  serve  for  the  ground  of  sha- 
dows in  general,  the  sky  excepted  ;  and  the  method  of  using 
them  with  the  lights,  the  first  of  which  is  the  dark  shade  with  a 
little  lake  in  it;  the  other  colour  is  only  burnt  umber.  These 
should  be  a  little  changed  to  the  natural  hue  of  the  objects,  and 
then  laid  on  with  drying  oil  in  the  same  manner  as  we  shade 
with  Indian  ink,  which  is  a  kind  of  glazing,  and  as  such  they 
should  be  left,  otherwise  they  will  be  dark  and  heavy,  and  there- 
fore would  be  entirely  spoiled  for  the  finishing  glazing.  Both 
these  colours  mix  and  sympathize  agreeably  with  all  the  lights, 
but  should  be  laid  before  them. 

The  Sky.— The  sky  should  belaid  with  a  good  body  of  colours 
and  left  with  a  faint  resemblance  of  the  principal  clouds,  more 
in  the  manner  of  claro-ohscure  than  with  finishing  colours  ;  the 
whiter  it  is  left,  the  better  it  will  bear  out  and  support  them  ; 
the  distances  should  be  made  out  faint  and  obscurely,  with  the 
dark  shades  and  some  of  their  lights  in  different  degrees,  and 
laid  so  as  best  to  find  and  shew  their  principal  parts.  All  the 
grounds  of  the  trees  should  be  laid  or  rubbed  in,  enough  only  to 
leave  an  idea  of  their  shapes  and  shadows  faintly.  The  ground 
of  their  shadows  must  he  clean,  and  lighter  than  their  finishing 
colours.  In  painting  the  lights,  it  is  better  to  incline  more  to 
the  middle  tint,  than  to  the  very  high  lights ;  and  observe 
to  leave  them  with  a  sufficient  body  of  clean  colours,  which 
will  preserve  the  finishing  colours  better ;  all  which  may 
be  done  with  a  few  tints.  After  this,  go  over  the  whole  with  a 
sweetener  very  lightly,  which  will  soften  and  mix  tho  colours 
agreeably  for  finishing. 

Second  Painting. —  Begin  with  the  sky,  and  lay  in  all  the 
azure,  and  colours  of  the  horizon  ;  then  soften  them  ;  after  that 
lay  in  the  general  tint  of  tho  clouds,  and  finish  on  it  with  the 
high  lights  and  the  other  tints  that  arc  wanting,  with  light  tender 
touches  ;  then  soften  the  whole  with  a  sweetener  very  lightly. 
The  finishing  of  the  sky  should  be  done  all  at  one  paiuting,  be- 
cause the  tender  character  of  the  clouds  will  not  do  so  well  as 
when  the  whole  is  wet.  Observe,  that  the  stiffer  the  azure  and 
colours  of  the  horizon  aro  laid,  the  better  the  clouds  may  be 
painted  upon  them. 

Third  and  last  Painting. — If  oiling  is  necessary,  lay  the  least 
quantity  that  can  he  ;  which  should  he  done  with  a  stump  tool 
ril,  proportioned  to  the  place  that  is  to  be  oiled,  so  as  to 


oil  no  more  than  is  wanted :  then  wipe  the  whole  plaoe  that  is 
oiled,  with  a  piece  of  silk  handkerchief.  When  going  to  finish 
any  objects,  remember  to  use  a  great  variety  of  tints,  very 
nearly  of  the  same  colour,  but  most  of  all  when  finishing  trees. 
This  gives  a  richness  to  the  colouring,  and  produces  harmony. 
The  greens  will  fade,  and  grow  darker ;  therefore  it  is  highly 
necessary  to  improve  and  force  them,  by  exaggerating  the 
lights,  and  making  an  allowance  in  using  them  so  much  the 
lighter.  For  the  same  reason,  take  great  care  not  to  over- 
charge and  spoil  the  beauty  of  the  glazing ;  for  if  you  do,  it 
will  be  dull  and  heavy,  and  will  consequently  grow  darker. 
The  method  of  painting  near  trees  is,  to  make  the  first  lay  very 
near  to  nature,  though  not  quite  so  dark,  but  more  in  the 
degree  of  a  middle  tint,  and  follow  it  with  strengthening  the 
shadows ;  then  the  middle  tints ;  and  last  of  all  lay  the  high 
lights  and  finishing  colours.  All  this  cannot  be  done  as  it 
should  be,  at  one  painting  ;  therefore  the  best  way  is,  to  do  no 
more  than  the  first  lay  with  the  faint  shadows,  and  leave  it  to 
dry.  Then  begin  with  improving  tho  middle  tints  and  shadows, 
and  let  them  dry.  The  third  and  last  work  is,  adding  all  the 
lights  and  finishing  colours  in  the  best  manner  you  are  able. 
This  method  of  leaving  the  first  and  second  parts  to  dry  sepa- 
rately, not  only  makes  the  whole  much  easier,  and  more  agree- 
able, but  leaves  the  colours  in  the  greatest  perfection ;  because 
most  of  the  work  may  be  done  with  scumbling  and  glazing, 
and  some  parts  without  oiling.  The  lights  also  may  be  laid 
with  a  better  body  of  colour,  which  will  not  be  mixed  and 
spoiled  with  the  wet  ground.  Tho  figures  in  the  landscapes 
aro  the  last  work  of  the  picture ;  those  in  tho  fore-ground 
should  be  done  first,  and  those  in  the  distances  should  be  done 
next ;  for  after  the  figures  in  tho  first  and  farthest  group  are 
painted,  it  will  be  much  easier  to  find  the  proportions  of  those 
in  the  middle  parts  of  the  picture.  And  observe,  that  the  sha- 
dows of  the  figures  should  be  of  the  same  hue,  or  colour,  with 
those  of  the  group  or  place  they  are  in. 

Qualities  of  the  above  Colours  when  used  in  Miniature.— 
Yellows.  Gall-stone  is  one  of  the  finest  and  brightest  colours, 
and  a  lasting  one:  but  it  should  be  sparingly  used  in  the  flesh 
tints,  its  brilliancy  being  apt  to  overpower  all  the  other  colours. 
Terra  Sienna  is  a  bright  yellow  earth,  somewhat  of  a  greasy 
nature,  and  is  used  as  a  warm  yellow ;  but  when  burnt, 
is  more  beautiful,  partaking  of  three  tints,  yellow,  red,  and 
brown.  Nottingham  ochre  works  well,  but  on  account  of 
its  heavy  qualities  must  be  used  with  caution.  Roman  ochre 
is  used  with  success  in  miniature  painting,  as  it  works, 
when  properly  proportioned  with  gum  water,  extremely  sharp 
and  neat;  and  being  in  itself  a  warm  colour,  communicates 
that  quality  to  the  tints  it  is  worked  in.  Naples  yellow, 
although  adopted  by  some  artists,  is  of  a  sickly  hue,  and  has 
this  very  bad  quality,  that  it  absorbs  all  colours  that  are  either 
worked  on  it,  or  mixed  with  it. 

Blues.  Ultramarine  excels  all  others  in  permanency.  Prus- 
sian blue  has  no  substitute,  on  account  of  its  strength  of  effect 
and  transparency.  Smalt  is  so  hard  that  nothing  but  an  agate 
flag  and  muller  will  pulverize  it  sufficiently.  It  is  not  to  be 
depended  on  for  permanency.  Indigo  is  a  useful  blue,  though 
it  must  be  sparingly  used,  on  account  of  its  extreme  depth  of 
calour,  nearly  approaching  to  black  ;  the  best  is  called  the  rock 
indigo.  The  way  to  judge  of  its  qualities  is  to  break  it,  and,  if 
good,  it  will  have  a  copperish  hue,  hut  if  bad,  it  will  be  of  a 
dead  blackish  cast.  Chinese  vermilion,  when  good,  is  a  bright 
red,  and  useful  in  miniature  pictures,  though  not  to  be  freely 
used,  its  opacity  rendering  it  dangerous  to  mix  much  with 
other  colours ;  but  by  itself,  in  touching  the  parts  that  require 
extreme  brightness,  it  is  of  wonderful  service.  It  is  very  diffi- 
cult to  find  the  real  kind— the  common  vermilion,  mixed  with 
lake  or  carmine,  being  a  general  substitute;  but  the  spurious 
and  the  genuine  kind  very  materially  difler  in  working,  the  for- 
mer being  thick  and  heavy,  the  other  the  contrary.  India  red 
is  an  excellent  colour,  not  only  for  touching  the  deep  red  parts, 
but  likewise  in  strong  flesh  tints,  in  bright  back-grounds,  and 
draperies. 

Browns.  Umber  is  very  greasy,  and  mixes  unkindly ;  but, 
when  burnt,  is  very  useful  in  many  parts  of  miniature.  Terra 
de  t'asscl,  or  Yandjck  brown,  so  called  from  the  very  great 
estimation  the  inimitable  painter  of  that  name  held  it  in,  is  the 
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first  rich  brown  in  tbe  world ;  in  itself  producing  *  more  beau- 
tiful colour  than  can  be  farmed  bj  the  junction  of  an)  colours 
whatever. 

laorf. — Of  ivory  there  are  various  kin di,  the  distinction  of 
which  in  this  art  is  of  eery  material  consequence.  Ivor)  .newt* 
cot,  and  foil  of  up.  is  uot  easily  to  be  judged  of;  the  general 
transparency  it  exhibits  in  that  state,  almost  precluding  tbe 
possibility  of  discovering  whether  it  is  coarse-grained  or  line, 
streaky  or  the  contrary,  unless  to  the  artist  who,  by  a  long 
course  of  experience,  is  familiarized  to  it.  The  best  way  to 
discover  the  quality  of  it  is.  by  holding  it  graioways  to  the 
light,  then  holding  it  up  and  looking  through  it,  still  turning  it 
from  side  to  side,  and  very  narrowly  observing  whether  there 
are  any  streaks  in  it;  this  )ou  will,  unless  the  ivory  is  very 
freshly  cot,  easily  discover:  and  in  this  >ou  cannot  he  loo 
particular.  There  is  a  species  of  ivory  which  is  very  bad  for 
painting  on,  although  it  has  no  streaks  in  it.  being  of  a  homy 
coarse  nature,  which  will  never  suffer  the  colours  to  be  thrown 
oot  in  tbe  brilliant  manner  a  fine  species  of  ivory  will ;  you  are, 
therefore,  not  only  to  be  cautions  in  choosing  ivory  free  from 
streaks, but  likewise  that  which  has  the  finest  grain,  and  close. 
— Having  instructed  in  the  mode  of  choosing  ivory,  and  having 
prepared  it  for  painting  on,  we  now  proceed  to  give — 

Instruction!  for  Mixing  Compound  Tint*  for  the  Fact. — Purple 
is  formed  of  either  ultramarine.  Prussian  blue,  smalt,  or  indigo, 
mixed  with  either  carmine  or  diop  lake.  Ultramarine,  although 
the  moat  beautiful  and  brilliant  of  colours  hy  itself,  yet  in  any 
mixture  it  loses  that  perfection,  but  *tiil  retains  a  sufficient 
nhare  of  brightness  to  render  it  a  desirable  tint  in  the  purplish 
gray  shadows  of  the  face.  Prussian  blue,  mixed  as  before- 
mentioned,  makes  a  bright  or  dark  purple,  according  as  the 
quantities  of  either  colours  are  proportioned;  hut  indigo  makes 
still  darker,  owing  to  its  great  natural  depth  of  colour.  Smalt 
and  carmine,  or  lake,  form  nearly  the  same  tint  as  ultramarine, 
hud  may  be  used  nearly  for  the  same  purposes. 

Gray.  Of  gray  tints  there  are  various  kinds,  according  to 
the  subjects  they  are  required  for.  A  warm  gray  lint  may  be 
made  by  duly  portioning  burnt  terra  Sienna,  Prussian  blue, 
and  drop  lake ;  the  more  terra  Sienna  in  it,  the  warmer  the 
lint;  the  more  Prussian  blue  and  lake,  the  colder.  Another 
gray  tint,  used  with  success  by  some  eminent  miniature  pain- 
ters, was  composed  of  Prussian  blue  and  Chinese  vermilion, 
but  on  account  of  the  unkind  manner  uith  which  vermilion  in- 
corporates with  any  other  colour,  it  required  a  greater  propor- 
tion of  gum  than  ordinary  to  make  them  work  or  keep  together. 
A  third  gray  tint,  which  is  an  excellent  one,  is  formed  of  drop 
lake,  sap-green,  nod  Prussian  blue. 

Ofire  Titut.  A  very  fine  olive  tint  is  formed  of  gall-stone, 
Nottingham  ochre,  and  carmine,  or  lake  ;  and  another  of  sap- 
green  and  lake  simply. 

Of Colour*  proper  for  Meat  Draptriei. — We  shall,  n  rider  this 
bead,  make  some  general  observations  ;  the  first  of  which  is, 
thai  in  all  cloth  draperies  for  meo's  portraits,  it  is  necessary  to 
add  some  flake  white  ;  as  it  not  only  gives  the  colour  tbe  dead 
appearance  which  cloth  exhibits,  hut  likewise  its  being  incor- 
porated with  the  Hake  white,  gives  it  a  body  which  makes  tbe 
flesh  tints  appear  to  more  advantage.  Tbe  next  observation  is, 
that  in  grinding  up  your  draperies,  you  are  to  make  them  ap- 
pear several  degrees  lighter  in  colour  than  you  want  them  lobe 
when  dry—for  this  reason ;  the  flake  while  is  a  colour  so  very 
heavy,  that,  after  you  float  in  your  coat,  it  will  sink  In  the  bot- 
tom, and  leave  jour  colours  several  degrees  darker  than  when 
il  was  wet ;  and  finally  yon  arc  not  to  be  too  heavy  or  thick  in 
floating  in  your  draperies,  but  merely  to  see  that  your  colour 
is  evenly  spread  over  the  part.  Black  drapery  is  formed  of 
lamp  black  burnt,  and  flake  white ;  and  must  be  laid  in  with  a 
good  deal  of  the  latter,  as  otherwise  it  will  be  very  difficult  to 
manage  the  shadows  so  as  lo  produce  a  pleasing  effect.  Scar- 
let is  a  colour  very  difficult  to  lay  down  rules  for  making,  as  in 
some  pictures  it  is  dangerous  lo  make  it  loo  bright,  for  fear  of 
hurting  the  effect  of  the  face  by  its  brilliancy  catching  the  eye 
loo  readily:  consequently,  if  the  subject  you  arc  painting  from 
life  is  very  pale,  you  run  a  verv  great  risk  by  annexing  a  very 
bright  scarlet  to  his  picture.  We  shall  therefore  only  mention 
that  a  very  bright  scarlet  is  made  nf  Chinese  vermilion  and 
carmine,  ground  together,  (without  an;  flake  and  white ;)  and 


if  you  want  it  still  rendered  brighter  when  it  la  dry,  fill  your 
pencil  with  plain  carmine,  mixed  with  thin  gum- water,  tot 
glaze  over  it  nicely  ;  but  if,  on  the  contrary,  yon  wish  lo  sadden, 
or  take  away  a  share  of  its  brilliancy,  add  a  little  flake  white  to 
it,  and  that  will  have  the  desired  effect. 
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mi  Painter*  of  the  Old  Sektel, 
far  a*  regard*  Vompt- 
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of  nil  tii  indDfiui. 
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er,  bora  1410,  died  1. 
Suit,  bare  1178,  die 
1528,  died  1613,  . 


id  1613,  .. 

John  Bcllin,  bare  1421,  died  1501 

Bonrdnn,  born  1513,  dird  1588 

Le  Bran,  bom  11520,  dird  1690, 

Cliode  Lomine,  twin  1600,  died  16>2, 
Anniba)  Cvrieci,  bora  1557,  died  1606, 

CorreggU,  bora  1494, died  15S4 

Duniel  do  Vellcm,  born  150ft,  died  1536, 

Dieoembeck,  bora  IMS 

Dominecbino,  bora  ISSl.died  1611 

Gencgioni,  bare  1477.  died  1511 

Gnido,  bora  1575,  died  1642 

Holbein,  barn  1498,  died  1344 

1594.  died  1678,.. 
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m  1 032,  died  1705,. 
■  1446,  died  1300,., . 

il,  died  1617, 

bora  1443,  died  15*0, 
ore  1495,  died  1513. 
loniratu,  born  1474,  } 
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agile  Cirnviggio,  .. 

Motion,  born  1528,  died  1590, 

Otho  Venial,  bore  1536,  died  16S4 

Palms,  the  elder,  bora  1460,  died  1556, 
Palme,  the  joonger,  born  1541,  died  1628, 

Pimifim, 

Piinl  Veronese,  horn  1512,  died  15MB.. . 
Pcrin  del  Vigor,  born  1500,  died  1547 
Pielro  de  Cartoon,  born  1596,  died  16GB. 
Piclro  Peregino,  bora  1524,  died  1602. 
Polidore  d<  Cirsvnggia,  bora   1506,  ) 

died  1643 ) 

Pordenon 

Nicholii  Pomiitt,  bora  1594,  died  1665. 

Primntrice,  died  1570, 

Rnphul,  bora  1483,  died  1320 

Rembrandt,  bora  1606,  died  1668 

Rnbeu,  bora  1577,  died  1640 ] 

Silviiti,  bora  1510,  died  1563 

LeSuenr,  bore  1617,  died  1635 

Teniere.  bora  1582,  died  1649 

Pietro  Teito,  bora  1G1 1,  died  1030, 

Tintoretto,  bare  1512,  died  1594, 

Titian,  bora  1177,  died  1376 

Vindjrk,  bora  1599,  died  1641, 

Vanios,  born  1530,  died  1634 

Tndce  Suoree,  bora  1529,  died  1556,  . . 
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Dttcriplion  of  a  Rett  for  the  Vie  of  Painter*,  hu  Wm.  Brteht- 
rfoij,  Eia. — The  painter's- rest  is  intended  as  a  substitute  fat 
the  common  maul-stick,  the  inconvenience  of  which  ha*  bet* 
often  felt  hy  painters  ;  sometimes  from  its  increasing  the  pres- 
sure, to  the  fatigue  of  the  hand,  which  also  supports  the  pallet ; 
often,  in  spilo  of  the  padding  with  which  the  end  is  armed, 
doing  injury  to  the  picture,  if  not  quite  dry.  These  disadvan- 
tages are  obviated  by  the  following  machine ;   which  consists 
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wf  a  frame/with  feet  or  unequal  length,  the  longest  being  always 
ptaoed  under  the  easel, that  the  p tenure  of  the  hand  may  not 
una  it  over  toward*  the  picture.  In  the  outer  frame  of  the 
reat,  a  sliding  frame  ia  made  to  rise,  and  be  died  hy  a  ratchet: 
if  the  height  required  exceed  the  extent  of  the  ratchet,  the  s wing 
frame  win"  again  extend  the  elevation,  owing  to  iU  pivots 
being  placed  oat  of  the  centre.  The  machine  is  capable  of  any 
adjustment,  from  the  low  sitting  elevation  of  an  invalid  to 


>ugh  to  Head;  the 


very  high  standing  one,  and  it  fa  firr. 
hand  perfectly. 

ThU  flgnre  ia  a  perspeo- 
tiva  view  of  the  real;  pp. 
two  standards,  framed  toge- 
ther near  the  foot-board  by 

■  cross  bar,  and  by  the  ban 
at  the  top ;  9,  a  rack, out  in 
the  right-hand  one;  r,  the  .. 
click,  catching  in  it ;  1,  », 
two  other  standards,  framed 
together  only  by  the  ban  1 
and  »,  having  rabbets  along 
their  outsides,  tilling  into 
grooves  in  the  inside  of  the 
standards  pp.  which  serve 
a*  guides  to  them  when  slid- 
ing upanddown.  The  frame 
ti  is  supported  at  nay  re- 
quired height  by  the  click  r ; 

■  h,  a  long  frame,  filling  the 
•pace  between  the  stand- 
ards **;  it  is  fixed  to  these 
latter  by  the  thumb-screws 
m  w.  The  upper  part  of  this 
triune  forma  the  rest  for  the 
arm ;  and,  in  order  to  pre- 
vent it  from  laming  on  the 
•crawl  tew,  a  pin  or  bolt  x. 

Kibes  in,  to  fix  it :  it  has  a 
ip  bolt,  through  which  a 
smaller  pin  passes,  to  keep 
it  to  its  place.  By  with- 
drawing the  little  pin  r,  the  frame  11 «  may  be  turned  round 
on  the  screw!  w,  and  secured  hy  them  and  by  the  bolt,  as 
shewn  by  the  dotted  lines,  to  rive  an  additional  elevation; 
rack  a  giving  tbc  intermediate  height  between 
ion  and  the  former.  The  left-band  figure  shews  a 
bird's-eye  view  of  one  foot  yy,  and  standards  p  and  »,  and 
part  of  the  frame  h.  The  painter  gives  additional  steadi- 
ness to  the  rest,  by  putting  one  foot  on  the  foot-board  yy  in 
front.  The  whole  rest  inclines,  from  top  to  bottom,  about  a* 
asach  as  an  easel  in  use  generally  does,  and  the  long  feet  go 
under  the  canvass,  to  let  it  approach  near  enough. 

PAKFONO,  otWhitb  Copper,  a  metal  composed  of  copper, 
nickel,  and  sine  The  sine  amounts  to  nearly  one  half  of  the 
■hole,  and  the  proportions  of  copper  and  nickel  are  as  6  to  13. 
This  aomponnd  metal  is  much  used  among  the  Chinese. 

PALAESTRA,  in  Grecian  Antiquity,  a  public  building, 
where  the  youth  exercised  themselves,  in  wrestling,  running, 
playing  at  quoits,  kc. 

PAL  AM  EDEA,  a  genus  of  birds,  belonging  to  the  order  of 
grail  as.  The  character  cf  this  genus  is,  the  bill  bend*  down  at 
lb*  point  with  a  horn,  or  with  a  tuft  of  feathers  erect  near  the 
base  of  it :  the  nostrils  are  oval ;  the  toes  are  divided  almost  to 
their  origin,  with  a  small  membrane  between  the  bottoms  of  each. 

PALATE,  in  Anatomy,  the  flesh  that  composes  the  roof,  or 
tfca  npper  and  inner  part,  of  the  mouth. 

PALATINE  Cenattiei  of  England,  are  Chester,  Durham,  and 
Lancaster,  the  owners  of  which,  the  Earl  of  Chester,  the  Bishop 
of  Durham,  and  the  Duke  of  Lancaster,  can,  or  may,  or  could, 
pardon  treasons,  murders,  and  felonies,  appoint  their  own 
Jndgea,  justices,  and  issue  writs  and  indictments,  aa  the  king 
can  in  the  other  counties  that  are  not  palatinate. 

PALILICUM,  another  name  for  the  star  AUtburmn. 

PALING,  In  Agriculture,   a    kind  of  fence-work   for  fruit 
trees.    It  ia  also  a  fence  made  by  stakes  being  driven  into  the 
giwcnsd. 
79. 
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PALISADES,  stakes  made  of  strong  split  wood,  used  in 
(uriiii.-.ition,  and  for  the  support  or  derenoa  of  embankments. 

PALISSE,  in  Heraldry,  a  bearing  like  a  range  of  palisades 
before  a  fortification,  represented  on  a  fosse,  rising  up  a  con- 
siderable height  and  pointed  at  top,  with  the  field  appearing 
before  them. 

PALLADIUM.  This  is  a  new  metal  first  found  fay  Dr.  Wol- 
laston  associated  with  platina,  among  the  grains  of  which  he 
supposes  its  ore  to  exist,  or  an  alloy  of  it  with  irridium  and 
i,  scarcely  distinguishable  from  the  crude  platina,  though 
it  is  hardier  ami  heavier.  Palladium  is  of  a  greyish  white  co- 
lour,  scarcely  distinguishable  from  platina,  and  takes  a  good 
polish.  It  is  ductile,  and  very  malleable  ;  and  being  reduced 
into  thin  slips,  is  flexible,  but  not  very  elastic.  Its  fracture  is 
fibrous  and  in  diverging  stria;,  shewing  a  kind  of  crystal  lino 
arrangement.  In  hardness  it  is  superior  to  wrought  iron.  Its 
Ipfloifl*  gravity  is  from  109  to  ITS. 

,a  ni  dm,  a  statue  of  Minerva,  which  the  Trojans  imagined 
fell  from  heaven,  and  that  their  city  could  not  be  taken  whilst 
that  remained  in  it. 

PALLAS,  one  of  the  new  planets  discovered  by  Dr.  Olbers. 
March  28,  IMM.  It  is  situated  between  the  orbits  of  Mars  and 
Jupiter,  and  is  nearly  of  the  same  magnitude  with  Ceres,  but 
of  a  less  ruddy  colour.  It  is  surronnded  with  a  nebulosity  of 
less  extent,  and  performs  its  annual  revolution  in  nearly  the 
same  period.  The  plsnet  Pallas,  however,  is  distinguished  ia 
a  very  remarkable  manner  from  Ceres  and  all  other  primary 
planets,  by  the  immense  inclination  of  its  orbit.  While  these 
bodies  are  revolving  round  the  sun  in  almost  circular  paths, 
riiing  only  a  few  degree*  above  (he  plane  of  the  ecliptic,  Pallas 
Met  mil  above  this  plane  at  an  angle  of  about  thirty-five  dega., 
which  is  nearly  five  times  greater  than  the  inclination  of  Mer- 
cury. From  the  eccentricity  of  Pallas  being  greater  than  that 
of  Ceres,  or  from  a  difference  of  position  in  tbe  line  of  their 
apsides,  while  their  mean  distances  are  nearly  equal,  the  orbits 
of  thesa  two  planets  mutually  intersect  each  other;  a  phono- 
mc-tiim  which  is  altogether  anomalous  in  the  solar  system. 

PALLET,  among  Painters,  a  little  oval  (able  or  piece  of  wood, 
or  ivory,  very  thin  and  smooth ;  on  and  round  which  the  paint- 
era  place  the  several  colours  they  have  occasion  for,  to  be  rea- 
dy for  the  pencil.  The  middle  serves  to  mix  the  colours  on, 
and  to  make  the  tints  required  in  the  work.  It  has  no  handle, 
but  instead  thereof  a  hole  at  one  end  to  put  tbe  thumb  through 
to  hold  it. 

:  .et,  among  Potters,  crucible  makers,  be,  a  wooden  in- 
strument, almost  tbe  only  one  tbey  use  for  forming,  beating, 
and  inding  their  works :  tbey  have  several  kinds ;  the  largest 
are  I,  with  a  handle  ;  others  arc  round,  or  hollowed  trian- 
gularly ;  others,  in  fine,  are  in  manner  of  large  knives,  serv- 
ing to  cut  off  whatever  is  superfluous  on  the  moulds  of  their 
work. 

Pallet,  in  Gilding,  an  instrument  made  or  a  squirrel's  tail, 
(o  take  up  tbe  gold  Leaves  from  the  pillow,  and  to  apply  and 
extend  them  on  tbe  matter  to  be  gilt. 

PALLIUM,  or  Pall,  an  archiepiscopal  vestment  of  white 
woollen  cloth,  about  the  breadth  of  a  border,  made  round,  and 
thrown  over  the  shoulders:  upon  this  border  there  are  two  others 
of  the  same  matter  and  form,  one  of  which  falls  down  upon  the 
breast  and  the  other  upon  tbe  back,  each  having  a  red  cross 
upon  it ;  several  crosses  of  the  same  colour  being  likewise  upon 
the  upper  part  of  it  about  the  shoulders.  The  pall  was  part  of 
the  imperial  habit,  and  originally  granted  by  the  emperors  to 
patriarchs,  but  at  present  it  is  given  by  the  pope  as  a  mark  of 
the  apostolic  power,  'without  which  neither  tbe  function  nor 
titte       archbishop  can  be  assumed  by  the  bishops  of  his  com- 

PALM,  an  ancient  long  measure  taken  from  the  extent  of 
the  hand.  The  Roman  palm  was  or  two  kinds ;  tbe  great  palm, 
taken  from  Ihe  length  of  the  hand,  answered  to  onr  span,  and 
contained  twelve  digits,  or  fingers'  breadths,  or  nine  Roman 
inches,  equal  to  about  eight  and  a  half  English  inches.  The 
small  palm,  from  the  breadth  of  the  hand,  contained  Tour  digits 
or  lingers,  equal  to  about  three  English  inches.  The  Greek 
palm,  or  doron,  was  also  of  two  kinds;  the  small  contained 
four  fingers,  equal  to  little  more  than  three  Inches ;  tbe  great 
palm  contained  five  fingers.  The  Greek  double  palm,  called 
OH 
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dicbas,  contained  also  in  proportion.    The  modern  palm  is 
different  in  different  places,  where  it  is  used.    It  contains 

Inc.  IiM*. 
At  Rose 8    *| 

At  NapUs,  according  to  Riccioli 8     0 

Ditto,  according  to  others 8     7 

At  Genoa 9  » 

At  Morocco  and  Fez 1  2 

Langnedoc,  and  tome  other  parU  of  France 9  9 

The  EnglUb  palm  is 3  0 

PALM  it,  Palms,  comprehend  several  genera  of  plants,  with 
simple  stems,  which  at  their  summits  bear  leaves  resembling 
those  of  ferns,  being  a  composition  of  leaf  and  branch. 

PANACEA,  among  Physicians,  denotes  an  universal  medi- 
cine, or  a  remedy  for  all  diseases. 

PANAX,  (Gin-Seng,)  a  genus  of  plants  belonging  to  the 
polygamia  class,  of  which  there  are  nine  species. 

PANCREATIC  Juice,  a  liquid  secreted  by  the  pancreas, 
which  is  found  to  be  analogous  to  saliva,  and  probably  serves 
the  same  purpose  in  promoting  the  digestion  of  the  food. 

PANDECTS,  or  Pandecta,  in  Jurisprudence,  are  50  books 
of  Roman  civil  law,  abridged  by  Justinian's  order;  though 
Papias  extends  the  signification  of  this  word  to  the  books  of 
the  Old  and  New  Testament  The  original  copy  (supposed  to 
be)  is  in  the  possession  of  the  Medici  family  at  Florence. 
The  pandects  of  Justinian  sufficiently  shew  how  zealously  the 
lawyers  and  advocates  of  passive  obedience  laboured  in  the 
cause  of  prerogative. 

PANEL,  a  schedule  or  roll  of  such  jurors  as  the  sheriff 
returns  to  pass  upon  any  trial ;  and  impanelling  a  jury,  is 
returning  their  names  in  such  schedule  of  parchmeut.  In 
Scots  law,  the  prisoner  at  the  bar  is  the  panel. 

Panel,  in  Joinery,  is  a  tympanum,  or  square  piece  of  thin 
wood,  sometimes  carved,  framed  or  grooved  in  a  larger  piece 
between  two  upright  pieces  and  two  cross  pieces. 

PANIC,  denotes  an  ill-grounded  terror  or  fright.  The  origin 
of  the  phrase  is  from  Pan,  one  of  the  captains  of  Bacchus,  who 
with  a  few  men  put  a  numerous  army  to  rout,  by  a  noise  which 
his  soldiers  raised  in  a  rockey  valley  favoured  with  a  great 
number  of  echos :  for  this  stratagem  making  their  numbers  ap- 
pear much  greater  than  it  really  was,  the  enemy  quitted  a  very 
commodious  encampment,  and  fled.  Hence,  all  ill-grounded 
fears,  have  been  called  panics,  or  panic  fears. 

PANICUM,  a  genus  of  plants  belonging  to  the  triandria  class. 
Panicum  Miliaceum.  Jfi/fef.— Millet  is  of  two  kinds,  the 
brown  and  yellow.  They  are  sometimes  sown  in  this  country 
for  feeding  poultry,  and  also  for  dressing ;  i.  e.  it  is  divested  of 
the  husk  by  being  passed  through  a  mill,  when  it  is  equal  to 
rice  for  the  use  of  the  pastry  cook.  The  seed  used  is  from  one 
to  two  bushels  per  acre.  This  is  very  commonly  grown  in 
Italy,  and  on  the  shores  of  the  Mediterranean  sea,  from  which 
large  quantities  are  annually  exported  to  the  more  northern 
countries.  „ 

PANTHER.    SeeTEUS. 

PAP  AVER,  the  Poppy,  a  genus  of  the  roonogynia  order,  in 
the  polyandria  class  of  plants ;  and  in  the  natural  method  rank- 
ing under  the  27th  order,  rhoeaedae.  The  corolla  is  tetrapetalous, 
the  calyx  diphyllous,  the  capsule  bilocular,  opening  at  the  pores 
below  a  persisting  stigma.  There  are  nine  species :  1.  The 
somniferum,  or  somniferous  common  garden  poppy.  There 
sire  of  this  a  great  many  varieties,  some  of  them  extremely 
beautiful.  The  white  officinal  poppy  is  one  of  the  varieties  of 
this  sort.  It  grows  often  to  the  height  of  live  or  six  feet,  having 
large  flowers  both  single  and  double,  succeeded  by  capsules  or 
heads  as  large  as  oranges,  each  containing  about  8000  seeds. 

PAPER,  Writing,  is,  in  Europe,  manufactured  from  linen 
rags  chiefly.  These  rags  are  first  cut  or  chopped,  then  dusted, 
and  reduced  to  pulp  in  mills,  by  cylinders,  &c.  The  workman 
now  immerses  into  the  pulp  vat  a  mould  composed  of  wire 
cloth,  and  famished  with  a  frame  to  retain  the  stuff.  He  then 
draws  oat  as  much  of  this  pulp  as  is  necessary  for  one  sheet, 
over  which  he  places  a  felt,  to  absorb  the  moisture ;  and  thus  a 
felt  and  sheet  of  paper  are  placed  alternately,  till  he  has  formed 
six  quires  of  paper.  When  the  last  sheet  is  covered  with  felt, 
tbe  whole  is  pressed,  and  the  sheets  are  suspended  on  cords 
to  dry.    The  next  operation  is  sising,  which  is  performed  by 


plunging  the  paper  into  a  vessel  of  size,  containing  a  small 
portion  of  alnm.  The  paper  is  then  dried,  and  folded  intt 
quires  of  24  sheets,  and  finally  made  up  into  reams  containing 
20  quires  each. 

Blotting  paper,  drawing,  engraving,  and  printing  paper,  are 
prepared  much  in  the  same  way,  bat  they  are  not  so  highly 
sized.  In  lien  of  rags,  barley  straw  is  employed  in  the  mona- 
f acta  re  of  paper,  but  it  will  only  serve  for  common  purposes, 
as  it  communicates  an  unpleasant  tinge. 

To  make  Stained  Paper.  This  is  done  by  applying,  by  soft 
brushes,  any  of  the  colours  used  for  tinging  other  substances, 
after  tempering  them  properly  with  size  or  gam  water.  If  the 
paper  is  to  be  of  a  uniform  colour,  it  most  be  fixed  by  several 
thin  coatings,  each  being  suffered  to  dry  before  another  is 
applied  ;  otherwise  the  shade  will  appear  clouded. 

Marbled  Paper,  is  a  sort  of  paper  variously  stained,  or  painted 
as  it  were  with  divers  colours  ;  made  by  applying  a  sheet  on 
tbe  surface  of  a  liquor,  wherein  colours,  diluted  with  oil  or  ox's 
gall,  are  suspended.  The  manner  of  making  it  is  tons :— A 
trough  is  provided  of  the  shape  and  dimensions  of  a  sheet  of 
the  paper  to  be  marbled,  and  about  four  fingers  deep;  this  is 
made  of  lead  or  wood  well  joined,  and  pitched  or  primed  te 
contain  the  liquor.  For  the  liquor,  a  quarter  of  a  pound  of 
gum  tragacanth  is  macerated  four  or  five  days  in  fair  water; 
this  they  stir  from  time  to  time,  and  add  to  it  daily  fresh  water, 
till  it  be  of  a  consistency  somewhat  thinner  than  oil ;  then  they 
strain  it  into  the  trough.  The  colours  to  be  applied  thereon, 
for  blue,  are,  indigo  ground  up  with  white  lead,  or  Prusom 
blue  and  verditer  may  be  used:  for  green,  indigo  and  orpimeat, 
the  one  ground  and  the  other  tempered,  mixed  and  boiled  toge- 
ther with  common  water ;  or  verdigris,  a  mixture  of  Dutch 
pink  and  Prussian  blue,  or  verditer,  in  different  proportions: 
for  yellow,  orpiment  bruised  and  tempered ;  or  Dutch  pink  and 
yellow  ochre:  for  red,  the  finest  lake,  ground  with  raspings  of 
Brasil  wood,  which  has  been  prepared  by  boiling  half  a  day ; 
or  carmine,  rose  pink,  vermilion,  and  red  lead ;  the  two  latter 
of  which  should  be  mixed  with  rose  pink  or  lake,  to  bring  them 
to  a  softer  cast :  for  orange,  orange  lake,  or  a  mixture  of  ver- 
milion, or  red  lead,  with  Dutch  pink:  for  purple,  rose  pink  and 
Prussian  blue.  Into  all  these  colours,  properly  ground  with 
spirit  of  wine,  they  put  a  little  ox  or  fish  gall,  which  is  two  or 
three  days  old  ;  and  if  the  colours  dilate  not  of  themselves  suuV 
ciently,  they  add  more  gall ;  on  the  contrary,  if  they  spread  too 
much,  the  gall  is  over-dosed,  and  must  be  corrected  by  adding 
more  of  the  colour  without  gall. 

For  the  operation  of  marbling,  when  the  gam  is  well  settled 
in  the  trough,  they  extend  a  sheet  of  paper,  and  plunge  it  very 
shallow  into  the  liquor,  suddenly  lifting  it  out  again,  in  order 
to  stir  up  and  raise  the  subsiding  gum  towards  tbe  sarfaee,  and 
for  the  more  universal  impregnating  of  the  liquor.  This  dose, 
and  all  the  colours  ranged  in  gallipots  on  the  table,  where  also 
the  trough  is  placed,  they  begin  by  dipping  a  brush  of  nog's  sow 
into  any  colour,  commonly  tbe  blue  first,  and  sprinkle  it  on  tbe 
surface  of  the  liquor:  if  the  colour  has  been  rightly  prepared, 
it  will  dilate  itself  duly  therein.  This  done,  tbe  red  is  applied 
in  the  like  manner,  bat  with  another  pencil ;  after  this,  tat 
yellow ;  lastly,  the  green.  For  white,  it  is  made  by  oary 
sprinkling  fair  water,  mixed  with  ox's  gall,  over  tbe  liquor. 
When  all  colours  are  thus  floating  on  the  liquor,  to  give  tatsi 
that  agreeable  cambletting,  which  we  admire  in  marble  paper, 
they  use  a  pointed  stick;  which  being  applied  by  drawing  it 
from  one  side  of  the  trough  to  the  other,  with  address,  stirs  up 
the  liquor  and  fluctuating  colours ;  then  with  a  comb,  made  of 
wood,  about  five  inches  long,  with  brass  teeth,  about  two  inches 
in  length,  and  a  quarter  of  an  inch  distant  from  each  other, 
taken  by  the  head  with  both  hands,  they  comb  the  surface  of 
the  liquor  in  the  trough,  from  one  extreme  to  another,  permit- 
ting only  tbe  teeth  to  enter;  this  being  performed  wtm  a 
gentle  and  uniform  motion,  makes  those  clouds  and  undula- 
tions on  which  tbe  beauty  of  the  paper  depends.  If  It  be  far- 
ther desired  to  have  the  colours  lie  in  any  other  fantastical  pos- 
ture, representing  serpents,  or  the  like,  it  is  effected  with  the 
pointed  stick  above  mentioned,  by  drawing  it  over  what  has 
been  already  combed ;  but  this  must  be  done  with  a  dexterous 
hand,  and  with  a  shallow  dip  into  the  liquor,  circling,  as  if 
yoa  would  draw  some  flourish,  or  figured  letter.    Lastly,  the 
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colours  being  in  this  posture,  the  operator  displays  and  applies 
ob  them  a  sheet  of  white  moistened  paper ;  to  do  which,  artist- 
like, requires  a  sleight  only  to  be  obtained  by  practice ;  because 
the  snrfaees  of  the  liquor  and  the  paper  are  to  meet  equally  in 
all  parts ;  which  done,  before  the  colours  have  time  to  soak 
through,  which,  unless  the  paper  be  very  thick,  will  be  in  the 
apace  of  two  or  three  pulses,  he  lifts  up  the  paper  nimbly,  and 
with  an  even  hand ;  and  then,  after  spreading  it  a  while  on  a 
board,  hangs  it  on  a  line  to  dry  ;  which,  when  sufficiently  done, 
they  first  rub  it  with  a  little  soap,  and  then  polish  it  with  a 
marble  stone,  ivory  knob,  or  glass  polishers  ;  or  with  a  burnisher 
of  jasper  or  agate.  It  must  be  observed,  that  the  sprinkling  of 
the  colours  is  to  be  renewed,  and  all  the  other  ceremonies 
performed  with  the  stick  and  comb,  at  every  application  of 
fresh  pspcr,  by  reason  that  every  paper  takes  off  all  the  colour 
from  the  liquor. 

Rice  Piper,  is  a  curious  sort  of  paper,  made  by  the  Chinese ; 
it  is  semi-transparent,  of  a  firm  texture,  and  feels  somewhat 
like  the  article  manufactured  from  the  papyrus.  The  Chinese 
also  make  paper  from  the  rind  or  bark  of  the  mulberry  tree,  the 
elm,  the  bamboo,  and  cotton  tree.  In  fact,  every  diirerent 
province  has  its  own  provincial  paper.  The  second  skin  of  the 
bamboo  bark  is  peculiarly  soft  and  white.  This  they  beat  in 
fair  water  into  a  pulp,  which  they  take  up  in  large  moulds,  so 
that  some  sheets  are  above  twelve  feet  in  length.  They  are 
completed  by  dipping  them  in  alum  water,  which  serves  in 
plane  of  our  size.  Each  province  not  only  manufactures  a 
paper  peculiar  to  itself,  but  stains  it  pink,  green,  or  straw 
colour,  as  their  fathers  from  time  immemorial  have  done. 

Iwory  Paper.  The  properties  which  render  ivory  so  desir- 
able a  sobjeet  for  the  miniature  painter,  and  other  artists,  are, 
the  evenness  and  fineness  of  its  grain,  its  allowing  all  water 
colours  laid  on  its  surface  to  be  washed  out  with  a  soft  wet 
brash,  and  the  facility  with  which  the  artist  may  scrape  off  the 
colour  from  any  particular  part,  by  the  point  of  a  knife,  or 
other  convenient  instrument,  and  thus  heighten  and  add  bril- 
liancy to  the  lights  in  his  painting  more  expeditiously  and  effi- 
caciously than  can  be  done  in  any  other  way.  The  high  price 
of  ivory,  the  impossibility  of  obtaining  plates  exceeding  very 
moderate  dimensions,  and  the  coarseness  of  grain  in  the  larger 
of  these,  and  its  liability,  when  thin,  to  warp  by  changes  of  the 
weather,  together  with  its  property  of  turning  yellow  by  long 
exposure  to  the  light,  owing  to  the  oil  which  it  contains,  render 
some  substitute  very  desirable.  The  ivory  paper  wc  arc  now 
about  to  describe,  admits  of  traces  being  made  on  the  surface 
by  a  hard  black  lead  pencil,  which  are  much  easier  effaced  by 
Indian  rubber  than  from  common  drawing  paper ;  and  this  cir- 
cumstance, with  the  extremely  fine  lines  which  its  hard  and 
even  surface  is  capable  of  receiving,  peculiarly  adapts  it  for 
the  reception  of  the  most  delicate  pencil  drawings  and  out- 
lines. The  colours  laid  upon  it  have  a  greater  brilliancy  than 
when  laid  upon  ivory,  owiog  to  the  superior  whiteness  of  the 
ground.  The  following  is  the  process  given  by  Mr.  Einslie,  of 
titration  Ground,  Westminster,  to  the  Society  of  Arts,  for 
which  he  was  voted  the  sum  of  thirty  guineas: — Take  a  quar- 
ter of  a  pound  of  clean  parchment  cuttings,  and  put  them  into 
a  two- quart  pan,  with  nearly  as  much  water  as  it  will  hold  ; 
boil  the  mixture  gently  for  four  or  five  hours,  adding  water  from 
time  to  time,  to  supply  the  place  of  that  driven  off  by  evapora- 
tion; then  carefully  strain  the  liquor  from  the  dregs  through  a 
clotb,  and  when  cold  it  will  form  a  strong  jelly,  which  may  be 
called  sise  No.  1.  Return  the  dregs  of  the  preceding  process 
into  the  pan,  fill  it  with  water,  and  again  boil  it  as  before  for 
lour  or  five  hours ;  then  strain  off  the  liquor,  and  call  it  sise 
No.  2.  Take  three  sheets  of  drawing  paper,  (outsides  will 
aaawer  the  purpose  perfectly  well,  and  being  much  cheaper, 
are  therefore  to  be  preferred,)  wet  them  on  both  sides  with  a 
soft  sponge  dipped  in  water,  and  paste  them  together  with  the 
sise  No.  2.  While  they  are  still  wet,  lay  them  on  a  table,  and 
place  them  upon  a  smooth  slab  of  writing  slate,  of  a  sise  some- 
what smaller  than  the  paper.  Turn  up  the  edges  of  the  paper, 
and  paste  them  oo  the  back  of  the  slate,  and  then  allow  the 
paper  to  dry  gradually.  Wet,  as  before,  three  more  sheets  of 
taw  same  kind  of  paper,  and  paste  them  on  the  others,  one  at  a 
time ;  cat  off  with  a  knife  what  projects  beyond  the  edges  of  the 
slate,  and  when  the  whole  has  become  perfectly  dry,  wrap  a 


small  piece  of  slate  in  coarse  sand  paper,  and  with  this  rubber 
make  the  surface  of  the  paper  quite  even  and  smooth.  Then 
paste  on  an  inside  sheet,  which  must  be  quite  free  from  spots 
or  dirt  of  any  kind  ;  cut  off  the  projecting  edges  as  before,  and 
when  dry,  rub  it  with  fine  glass  paper,  which  will  produce  a 
perfectly  smooth  surface.  Now,  take  half  a  piot  of  the  size 
No.  1,  melt  it  by  a  gentle  heat,  and  then  stir  it  into  three  table- 
spoons full  of  fine  plaster  of  Paris ;  when  the  mixture  is  com- 
pleted, pour  k  out  on  the  paper,  and  with  a  soft  wet  sponge 
distribute  it  as  evenly  as  possible  over  the  surface.  Then 
allow  the  surface  to  dry  slowly,  and  rub  it  again  with  fine 
glass  paper.  Lastly,  take  a  few  spoons  full  of  the  sice  No.  1, 
and  mix  it  with  three-fourths  its  quantity  of  water ;  unite  the 
two  by  a  gentle  heat,  and  when  the  mass  has  cooled,  so  as  to 
be  in  a  semi-gelatinous  state,  pour  about  one-third  of  it  on  the 
snrfacc  of  the  paper,  and  spread  it  evenly  with  the  sponge ; 
when  this  has  dried,  pour  on  another  portion,  and  afterwards 
the  remainder ;  when  the  whole  has  again  become  dry,  rub  it  over 
lightly  with  fine  glass  paper,  and  the  process  is  completed ;  it 
may,  accordingly,  be  cut  away  from  tho  slab  of  slate,  and  is 
ready  for  use. — The  quantity  of  ingredients  abovementioned  is 
sufficient  for  a  piece  of  paper  17}  by  15}  inches.  Plaster  of 
Paris  gives  a  perfectly  white  surface ;  oxide  of  zino,  mixed 
with  plaster  of  Paris,  in  the  proportion  of  four  parts  of  the 
former  to  three  of  the  latter,  gives  a  tint  very  near  resembling 
ivory ;  precipitated  carbonate  of  barytes  gives  a  tint  interme- 
diate between  the  two. 

The  method  of  making  Whity  Brown  Paper  is  the  following ; 
The  constituent  material  consists  in  old  worn-out  sacks,  which 
arc  first  chopped  into  small  pieces  by  a  labourer,  who  is  for 
that  purpose  furnished  with  a  sharp  chopper  and  a  block ;  the 
fragments  thus  prepared  are  well  washed  by  agitating  them  in 
a  vat  of  water,  changed  as  often  as  needful ;  after  this  they  are 
cast  into  the  mill,  which  consists  of  a  longitudinally  dcntioulated 
cylindei,  or  roller,  not  much  unlike  the  crimping  roller  used  by 
a  laundiess  for  crimping  frills,  &c  ;  this  roller  having  amotion 
given  it  by  a  water  wheel,  revolves  on  its  axis  with  great  veto* 
city,  within  the  fixed  concave  section  of  a  cylinder,  likewise 
denticulated,  and  fitted  so  closely  to  it,  but  without  contact,  as 
to  grind  the  shreds  of  sacking,  which  arc  now  mixed  with 
water  to  a  fine  pulp,  as  they  are  drawn  in  between  the  two 
surfaces.  This  part  of  the  apparatus  is  contained  in  one  side 
or  division  of  a  trough,  of  an  oblong  curvated  form,  with  a  par- 
tition in  the  middle,  leaving  it  open  at  each  end,  thus  forming 
a  continuous  canal  in  which  the  fluid  moves  round,  the  current 
which  passes  through  the  grinders  being  occasioned  by  the 
rapid  revolution  of  the  indented  roller  in  the  liquid.  When 
the  fibres  have  thus  acquired  a  proper  state  of  separation,  the 
pulp  is  suffered  to  run  out  of  the  mill  trough  into  a  large 
receptacle,  to  await  the  next  process.  A  sufficient  portion  is 
now  transferred  into  another  vat,  where  it  is  further  diluted  with 
water  to  a  proper  consistence,  and  moderately  warmed  by 
steam,  circulated  in  pipes  at  the  bottom  of  the  vessel,  and  to 
prevent  the  pulp  precipitating,  the  whole  is  kept  in  constant 
motion  by  an  apparatus  somewhat  like  a  reel,  revolving  within 
at  the  lower  part,  and  put  in  action  also  by  a  small  water  wheel. 
In  this  state,  the  colour,  the  consistency,  and  the  ebullition, 
cause  it  to  hear  a  striking  resemblance  to  a  huge  mass  of  water 
gruel,  "  thick  and  slab."  At  this  vessel  stands  a  man  furnished 
with  a  frame  of  wircwork,  very  similar  to  what  is  used  for 
meat  safes,  but  of  a  closer  texture,  and  not  much  unlike  a 
four-sided  shallow  sieve,  and  of  the  size  and  form  of  the  sheet 
of  paper  to  be  made ;  this  he  dips  into  the  liquid,  and  on  lifting 
it  out  the  water  drains  through  the  wircwork,  and  the  frame  is 
covered  with  a  thin  layer  of  the  pulp;  the  frame  is  then 
inverted  on  a  piece  of  flannel,  when  the  pulp  quits  the  frame, 
and  lying  on  the  flannel,  resembles,  and  is  in  fact  become,  a 
sheet  of  wet  paper :  another  flannel  is  laid  on  this  for  the  next 
sheet,  and  so  alternately,  until  the  pile  has  accumulated  to  a 
certain  quantity,  when  the  whole  is  put  into  a  powerful  press, 
by  which  the  water  held  in  the  material  is  expressed,  and  the 
paper  thus  brought  to  a  state  of  comparative  dryness.  Each 
sheet  is  now  taken  from  between  tbe  flannels,  and  hung  across 
laths  in  the  drying  rooms :  when  dry,  is  made  up  into  quires, 
again  pressed,  and  packed  up  in  reams  for  the  consumer. 

Paper  Office,  an  office  in  which  all  the  public  writings,  mat- 
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tera  of  slate  and  council,  proclamation*,  letters,  intelligences, 
negotiations  abroad,  and  generally  all  despatches  that  puss 
through  the  office  of  the  secretaries  of  state,  are  lodged  by  way 
of  library.  _    . . 

PAPIER  MACHE,  is  a  anbslance  made  of  callings  of  while 
or  brown  paper,  boiled  in  water,  and  beaten  in  a  moriar  till 
they  are  reduced  into  a  kind  or  paste  ;  and  then  boiled  with  a 
solution  of  gum  arable,  or  of  sir.e,  to  give  tenacity  to  the  paste, 
which  is  afterwards  formed  into  different  toys,  etc.  by  pressing 
it  into  oiled  moulds.  When  dry.it  is  covered  with  a  mixture 
of  size  and  lamp  black,  and  afterwards  varnished. 

PAPISTS,  persons  professing  the  popish  religion.  By  seve- 
ral statutes,  if  any  English  priest  of  the  church  of  Rome,  born 
in  the  dominions  of  the  crown  of  England,  come  to  Eogland 
from  beyond  the  seas,  or  tarried  in  England  three  days,  without 
conforming  to  the  church,  he  was  guilty  of  high  treason  ;  and 
they  also  incurred  the  gcilt  of  high  treason  who  were  reconciled 
to  the  see  of  Borne,  or  procured  others  to  be  reconciled  to  it. 
By  these  laws  also,  papists  were  disabled  from  giving  their 
children  any  education  in  their  own  religion.  If  they  educated 
their  children  at  borne,  for  maintaining  the  schoolmaster,  if  he 
did  not  repair  to  church,  or  was  not  allowed  by  the  bishop  of  the 
diocese,  they  were  liable  to  forfeit  10/.  a  month,  and  the  school- 
master was  liable  to  the  forfeiture  of  40*.  a  day  ;  if  they  sent 
their  children  for  education  abroad,  they  were  liable  to  a  for- 
feiture of  lOOt  and  the  children  so  sent  were  incapable  of  inhe- 
riting, purchasing,  or  enjoying  any  lands,  profits,  goods,  debts, 
legacies,  or  sums  of  money:  saying  mass  was  punishable  by 
forfeiture  of  200  marks ;  and  hearing  it,  by  a  forfeiture  of  100?. 
But  during  the  late  reign  the  Roman  Catholics  have  been  in 
some  measure  relieved  from  many  of  the  odious  and  unjust  re- 
strictions formerly  imposed  on  them.  See  18.  Geo.  III.  c-  60  j 
and  31  Geo.  III.  c.  22.  Yet  as  the  statute  1  William  and  Mary, 
at.  ],c-  18,  called  the  Toleration  Act,  does  not  apply  to  Catho- 
lics, nor  to  persons  denying  the  Trinity,  they  cannot  serve  in 
corporations,  and  are  liable  to  the  test  and  corporation  act. 
They  cannot  sit  in  the  house  of  commons,  oor  vote  at  elections, 
without  taking  the  oath  of  supremacy,  and  cannot  presect  to 
advowsoos,  although  Jews  and  Quakers  may.  But  the  person 
is  only  disabled  from  presenting,  and  still  continues  patron. 
It  seems  they  may  serve  on  juries  ;  but  Catholic  ministers  arc 
exempted.  They  also  are  entitled  to  attend  the  British  facto- 
ries and  their  meetings  abroad,  and  may  hold  oQices  to  be 
wholly  exercised  abroad,  and  may  also  serve  under  the  East 
India  Company.  They  are  also  enabled  to  hold  any  rank  in  the 
army,  having  been  excused  by  a  late  statute  from  the  oaths 
formerly  required.  In  Ireland,  papists  may  be  justices  of  the 
peace,  and  are  qualified  to  serve  in  corporations;  but  party 
spirit  much  prevailing,  they  arc  seldom  elected. 

PAPYRUS,  a  famous  reed,  or  species  of  dog  grass,  from 
which  was  made  the  celebrated  paper  of  Egypt. 

PAR,  in  Commerce,  signifies  any  two  things  equal  in  value. 

PARABOLA,  is  one  of  the  conic  sections  formed  by  the 
intersection  of  a  plane  and  a  cone,  when  the  plane  passes 
parallel  to  the  Bide  of  the  cone.  This  figure,  like  all  other  conic 
sections,  may  be  treated  of  in  three  different  ways,  viz.  1.  As 
being  produced  by  the  intersection  of  a  plane  and  cone.  2.  Ac- 
cording to  its  description  in  piano.  And,  3.  As  being  gene- 
rated by  the  motion  of  a  variable  line  or  ordinate,  along  another 
fixed  line  or  directrix;  in  which  " 
curve  are  deduced  from  tbe  eqoi 
expressed.  The  vertex  of  a  para- 
bola is  the  point  in  which  the  cut- 
ting plane  meets  the  side  of  the 
oone.  Thus,  V  is  the  vertex  of 
the  parabola  m  V  c  The  axis  is  a 
straight  line,  V  a,  drawn  from  the 
vertex  V,  so  as  to  divide  the  figure 
into  two  cqurl  parts ;  and  any  line 
parallel  to  the  a  ;is  is  called  a 
diameter.  If  a  straight  line,  ter- 
minated by  the  curve,  be  bisected 
by  tbe  axis  or  by  a  diameter,  it  is 
called  a  double  ordinate  to  the 
axis,  or  to  that  diameter,  respec- 
tively ;  and  its  half  is  called  an 


ordinate  to  il.  The  axis  cats  its  ordinate!  at  right  angles. 
Thus  M  N  O  is  a  double  ordinate,  and  H  N  an  ordinate  to  the 
axis  V  n.  Tbe  segment  of  tbe  axis,  or  of  ■  diameter,  betweea 
its  vertex  and  ordinate,  is  called  an  absciss  of  tbe  axis,  or  W 
that  diameter.  Thus  V  N  is  an  absciss  or  tbe  ■ail.  A  take 
proportional  to  the  absciss,  and  its  corresponding  ordinate,  il 
called  the  parameter,  or  latua  rectum.  The  focus  is  that 
point  in  the  axis  where  tbe  absciss  is  equal  to  oae-fonrth  of  the 
parameter  to  the  axis.  The  double  ordinate,  drawn  through  Ibt 
focus,  is  called  the  parameter  to  tbe  axis,  or  the  principal 
latus  rectum. 

PARACENTRIC  Motion,  is  the  motion  of  a  planet  towards 
the  centre  of  attraction,  or  tbe  sun.  The  orbits  of  tbe  planets 
being  elliptical,  they  are  sometimes  nearer,  and  sometimes 
more  remote,  from  the  son  ;  and  the  difference  in  this  distance 
is  what  is  called  tbe  paracentric  motion. 

PARADE,  in  War,  is  a  place  where  tbe  troops  meet  In  ga 
upon  guard,  or  any  other  service.  In  a  garrison,  where  there 
are  two,  three,  or  more  regiments,  each  have  their  parade  ap- 
pointed, where  they  are  to  meet  upon  all  occasions,  especially 
upon  any  alarm.  And  in  a  camp,  all  parlies,  convoys,  and  de- 
tachments, havo  a  parading  place  appointed  them  at  tbe  bead  of 
some  regiment. 

PARADISBA,  bird  of  Paradise;  in  Natural  History,  a  geeat 
of  birds  of  tbe  order  Picas,  and  they  chiefly  inhabit  North  Gui- 
nea, from  which  they  migrate  in  the  dry  season  into  the  neigh- 
bouring islands.  They  pass  in  flights  of  thirty  or  forty,  beaded 
by  one  whose  flight  is  higher  than  that  of  the  rest.  They  are 
often  distressed  by  means  of  their  long  feathers,  in  sudden  shift- 
ing) of  tbe  wind,  and  unable  to  proceed  in  their  Bight  are  easily 
taken  by  the  natives,  who  also  catch  them  with  birdlime,  and 
shoot  them  with  blunted  arrows.  They  are  sold  at  Aroo  for  u 
iron  nail  each,  and  at  Banda  for  half  a  rix  dollar.  Their  food 
is  not  ascertained,  and  they  cannot  be  kept  alive  in  confine- 
ment. The  smallest  bird  of  paradise  is  supposed  by  Latham  to 
be  a  mere  variety  of  the  above-  It  is  found  only  in  tbe  Papuan 
islands,  where  it  is  caught  by  the  natives  often  by  the  hand, 
and  exenteratcd,  and  seared  with  a  hot  iron  in  the  inside,  and 
then  put  into  the  botlow  of  a  bamboo,  to  secure  its  plumage 
from  injury. 

PARADOX,  in  Philosophy,  aproposition  seemingly  absurd, 
as  being  contrary  to  some  received  opinion ;  but  yet  true  in  fast. 

PARAGRANDINE.  A  new  invention,  whose  object  is  lu 
avert  hail  storms,  as  the  electrical  conductors  serve  to  obviate 
danger  from  lightning.  In  this  climate,  the  hail  is  seldom  » 
violent  as  to  occasion  any  very  serious  losses ;  bat  in  many 
parts  of  the  continent,  it  is  dreaded  as  the  most  destructive 
enemy  of  the  husbandman;  and  we  have  known  insurance 
companies  established  for  the  sole  purpose  of  guarding  against 
loss  by  hail-storms.  The  inventor  of  the  Paragrandino  it  a 
Signor  Apostolla.  One  of  the  latest  accounts  of  its  beneteial 
effects,  published  by  Signior  Antonio  Perotli  of  San  Giovaani- 
di  Cassara,  slates,  that  having  on  a  piece  of  land  belonging  to 
himself,  containing  10,000  perches  in  extent,  fixed  op  several  of 
the  Paragrandini,  he  bad  the  satisfaction  to  find  that  no  injary 
was  done  by  hail  to  the  corn,  and  very  little  to  tbe  vines, 
although  no  less  than  fourteen  storms  had  occurred  in  the  car- 
rent  year,  five  of  which  appeared  to  threaten  great  mischief  In 
his  fields,  but  passed  over  them,  and  fell  on  the  neighbouring 
lands  of  Valvasoni,  Baguarola,  and  Savorganno.  These  ioitro- 
ments  are  composed  of  metallic  points  and  straw  ropes,  boeed 
together  with  hempen  or  flaxen  threads.  Dr.  Altai  fi,  in  a  let- 
ter to  professor  Francesco  Orioti  of  Bologna,  relates,  that  a 
hail  storm  proceeding  in  a  direction  from  Bentivoglio  la 
S.  Giovanni  Triano,  came  near  the  lands  of  Count  Coeaef, 
which  were  protected  by  Paragrandini ;  on  approaching  which 
the  clouds  were  sceo  at  once  to  disperse.  A  notice,  contained 
in  an  official  report  to  the  Milan  government  by  the  Gonfale- 
nieveof  Sao  Pietro  in  Casale,  states,  thai  during  a  stormy  day, 
when  there  were  many  claps  of  thunder  and  Dashes  of  light- 
niog,  be  went  out  to  observe  the  effects  of  the  Paragrandiae, 
and  noticed  tbe  electric  fluid  to  be  attracted  by  the  points  of 
the  straw  in  tho  machine,  around  which  the  flame  played  in 
graceful  curves  j  while  in  the  adjoining  Gelds  not  protected  by 
the  Paragrandine,  much  rain  fell,  and  the  lightning  did  con- 
siderable mischief. 
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PARAQUAT  TEA.  A  modern  writer,  giving  a  description 
the  province  of  Boenos  Ay  res,  (the  population  of  which  be 
Miniates  at  1,100,000,)  says,  the  Paraguay  tea  is  an  article  of 
the  greatest  importance  all  over  that  part  of  the  continent.  It 
if  a  plant  which  rises  about  1}  feet  high,  with  slender  branches 
and  leaves,  something  like  those  of  senna.  The  herb  is  in 
general  and  almost  universal  use.  It  is  infused,  and  made 
Dearly  the  same  way  as  China  tea,  excepting  that  the  branches 
are  pat  in  along  with  the  leaves,  and  that  it  is  drunk  out  of  the 
vessel  that  it  is  made  in,  through  a  silver  and  glass  pipe,  as 
soon  as  possible.  The  smell  and  colour  of  this  drink  is  said  to 
be  equal  to  the  Chinese  teas.  None  of  this  tea  had,  in  1826, 
reached  England,  so  that  its  merits  must  be  taken  on  report. 
As  our  commerce,  however, increases  with  the  South  American 
countries,  some  of  this  herb  will  naturally  find  its  way  into 
Britain,  and  if  it  should  prove  acceptable  to  the  general  taste, 
and  become  a  rival  to  the  China  tea,  it  would  be  an  important 
staple  in  the  commerce  of  the  two  countries. 

PARALLATIC  Angle,  is  the  angle  subtended  by  two  lines 
drawn  from  the  centre  of  a  planet,  the  one  to  the  centre  of  the 
earth,  and  the  other  to  the  same  point  on  its  surface.  See 
Parallax. 

PARALLAX,  in  Astronomy,  an  arc  of  the  heavens  inter- 
cepted between  the  true  and  apparent  place  of  any  of  the 
heavenly  bodies  ;  that  is,  between  its  place  as  viewed  from  the 
centre  of  the  earth,  and  from  some  point  on  its  surface.  Thus, 
let  ABC  be  the  earth,  C  its  centre, 
•  •r"  three  different  planets,  or  three 
different  positions  of  the  same  planet ; 
then  its  true  places  in  these  positions, 
as  seen  from  the  centre  C,  and  as  re- 
ferred to  the  heavens,  will  be  V  V  V" ; 
hot  their  apparent  places  will  be  u\  tr7, 
«?",  and  the  arcs  toV,  u/  V,  and  V"  uf, 
will  be  the  measures  of  the  parallax- 
es, or  of  the  parallactic  angles  Vvw, 
•  J  w*9  &c.  or  of  D  v  c,  Dt/C,  &c.  to 
which  they  are  eoual. 

The  Horizontal  Parallax,  or  that  which  has  place  vtlicn  the 
star  is  in  the  horizon,  is  the  greatest ;  the  angles  and  arcs  both 
diminish  from  the  horizon  to  the  zenith,  where  it  becomes 
nothing,  as  is  obvious  from  the  above  figure.  Whence  it  is 
obvious,  that  the  parallax  diminishes  the  apparent  altitude  of  a 
body  ;  but  that  this  diminution  is  less  and  less,  as  the  altitude 
becomes  greater  and  greater  ;  and  it  has,  therefore,  a  contrary 
effect  to  refraction,  which  always  increases  the  apparent  height 
of  any  of  the  celestial  objects.  Parallax  receives  particular 
denominations,  according  to  the  circle  upon  which  it  is  com- 
peted. 

Parallax  of  Altitude,  is  the  difference  between  the  true  and 
apparent  altitude  of  a  planet,  as  above  described. 

Parallax  of  Right  Ascension  and  Descension,  is  an  arch  of 
the  equinoctial,  by  which  the  parallax  of  altitude  increases  the 
ascension  and  diminishes  the  descension. 

Parallax  of  Declination,  is  an  arch  of  a  circle  of  declination, 
by  which  the  parallax  of  the  altitude  increases  or  diminishes 
the  declination  of  a  star. 

Parallax  of  Latitude,  is  an  arch  of  a  circle  of  latitude,  by 
whieh  the  parallax  of  altitude  increases  or  diminishes  the 
latitude. 

Menstrual  Parallax  of  the  Sun,  is  an  angle  formed  by  two 
right  lines ;  one  drawn  from  the  earth  to  the  sun,  and  another 
drawn  from  the  sun  to  the  moon,  at  either  of  their  quadratures. 

Parallax  of  the  Annual  Orbit  of  the  Earth,  is  the  difference 
between  the  heliocentric  and  geocentric  place  of  a  planet,  or 
the  angle  at  any  planet  subtended  by  the  distance  between  the 
earth  and  son. 

Parallax  of  the  Planets.  The  exact  determination  of  the 
parallax  of  the  planets  is  of  the  greatest  importance  in  astro- 
nomy, as  It  is  from  that,  or  indeed  from  the  parallax  of  any  one 
of  them,  we  estimate  their  several  distances.  For  if  the  paral- 
lax, or  the  angle  which  is  subtended  by  the  terrestrial  radius, 
at  any  planet  be  known,  its  distance  from  the  earth  is  also 
known ;  whence  its  distance  from  the  sun,  as  also  the  distances 
of  all  the  other  planets,  will  be  known  also,  from  the  third  law 
of  Kepler,  vis.  that  the  squares  of  the  periodic  times  are  as  the 
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cubes  of  the  distances.  To  illustrate  this  it  may  be  observed, 
that  in  very  small  angles,  as  arc  those  of  the  parallaxes,  and 
while  the  side  subtending  those  angles  remains  constant,  the 
angles  will  be  reciprocally  as  the  distances;  that  is,  if  DC  be 
very  small  with  regard  to  C  V,  then  the  angle  D  V  C  :  angle 

DMC  ::CV:CM 
nearly.  For  in  this  case 
we  may  consider  DV  = 
CV  and  DM=  CM, 
also  DC  will  not  differ 
*  sensibly  from  the  arc  of 

the  circles  which  subtends  the  angles  at  V  and  M,  and  tbere- 

D  C 
fore  putting  3141G  =  p  we  have  — — c ^  for  the  measure  of 

the  angles  D  V  C,  and  ^Tcyi  for  l,,e  racasure  of  the  angle 

D  M  C,  which  are  therefore  reciprocally  as  C  V  and  C  M.  It 
is  obvious,  therefore,  that  the  parallax  of  any  one  of  the  planets 
being  found,  that  of  all  the  others  may  be  determined,  because 
their  proportional  distances  from  the  sun  are  accurately  known 
from  Kepler's  law,  above  mentioned.  There  arc  many  differ- 
ent  methods  of  determining  the  parallax  of  the  planets ;  but 
being  an  extremely  delicate  operation,  on  account  of  the  small- 
ness  of  the  angles,  we  had  several  different  results ;  till  the 
parallax  of  Venus  was  determined  by  means  of  her  transits 
over  the  sun's  disc,  in  1761  and  1769;  and  as  it  is  on  this,  that 
a  great  part  of  our  knowledge  depends  respecting  the  absolute 
distances  of  the  planets  from  the  sun,  it  will  be  proper  to  give 
a  sketch  of  the  principles  on  which  it  rests,  without,  however, 
attempting  to  enter  into  the  minutiae  of  the  observations  and 
calculations.  Let  V  V'  represent  the  orbit  of  Venus,  and  E  E' 
that  of  the  earth ;  V  and  E  being  the  positions  of  these  two 
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bodies  at  the  true  time  of  Venus  entering  upon  the  disc  of  the 
sun,  that  is,  to  an  observer  situated  at  the  earth's  centre,  by 
whom  her  place  in  the  heavens  would  be  referred  to  r,  which 
would  be  also  the  place  of  the  eastern  limb  of  the  sun.  But  to 
an  observer  situated  at  A,  Venus  would  be  referred  in  the 
heavens  to  w,  and  the  eastern  limb  of  the  sun  to  s  ;  and  conse- 
quently, to  such  an  observer,  Venus,  instead  of  appearing  on 
the  sun's  disc,  would  be  distant  from  him  by  the  arc  S  W,  that 
is,  by  an  arc  equivalent  to  the  difference  of  the  parallax  of 
Venus  and  of  the  sun.  And  in  the  same  manner,  supposing  the 
earth,  during  the  transit,  to  have  moved  in  its  orbit  from  E  to 
E',  and  Venus  from  V  to  V ;  it  is  obvious,  from  what  is  said 
above,  that  at  the  time  when  this  planet  was  just  quitting  the 
sun's  western  limb,  to  an  observer  situated  at  the  centre  E, 
would  be  referred  by  an  observer  at  A  to  v',  and  the  western 
limb  of  the  sun  at  s' ;  so  that,  in  the  first  case,  she  would  not 
enter  the  sun's  disc  till  after  the  true  time,  and  in  the  latter, 
she  will  appear  to  leave  the  sun's  disc  before  the  true  time ; 
and  as  in  some  parts  of  the  world,  in  the  transit  above  alluded 
to,  Venus  was  seen  both  to  enter  and  emerge  from  the  sun's 
limb  by  the  same  observer,  the  whole  difference  between  the 
true  and  apparent  time  of  the  transit  became  known,  and  half 
this  difference  was  the  time  Venus  was  in  passing  over  the  arc 
ws;  h hence  the  measure  of  that  arc  became  known,  or,  which 
is  the  same,  the  difference  between  the  parallax  of  Venus  and 
that  of  the  sun.  Hut  to  those  observers  who  could  not  see 
both  the  immersion  and  emersion,  the  difference  between  the 
true  and  apparent  time  of  cither,  when  converted  into  seconds 
of  a  degree,  was  what  determined  the  difference  of  the  paral- 
lax of  the  two  bodies.  Now  this  difference  being  known,  as 
0  1 
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also  the  proportional  distances  of  the  Earth,  Venus,  and  the 
Sun,  their  absolute  parallaxes  were  determined,  this,  as  we 
have  shewn  above,  being  reciprocally  as  the  distances.  Let 
m  :  n  represent  the  ratio  of  the  distance  EutoES,  also  P  and 
p  the  parallaxes  of  Venus  and  the  Sun,  which  are  required,  and 
p  —  p  —  qf  the  difference  of  their  parallaxes  as  found  above ; 

then,   n  :  m  :  :  P  :  p,    whence  n  —  m  :  wi  :  :  P  —  p  —  q  : 

— —  —  „  the  sun's  parallax.  In  this  manner,  aided  by  sub- 
it —  m       * 

sequent  observations,  &c.  Laplace  has  determined  the  paral- 
lax of  the  sun  to  be  8P-J,  whence  its  distance  is  found  to  be  about 
91  million  miles.  And  hence  the  parallaxes  of  the  several 
planets  are  determined  as  follows  : — Greatest  horizontal  paral- 
lax of  the  Sun,  8".75;  Mercury,  14".68 ;  Venus,  29".16;  Mars, 
17".50;  Jupiter,  2".08  ;  Saturn   1"027  ;  Uranus,  0"4 15. 

Parallax  of  the  Moon.  This  is  much  more  considerable 
than  in  any  other  of  the  heavenly  bodies,  on  account  of  its 
proximity  to  the  earth,  and  is  much  easier  determined  than  any 
of  the  others ;  one  of  the  most  simple  and  correct  methods 
being  as  follows :— Observe  the  moon's  meridian  altitude  with 
the  greatest  accuracy,  and  mark  the  moment  of  observation : 
this  time  being  equated,  compute  her  true  longitude  and  lati- 
tude, and  from  these  find  her  declination  ;  and  from  her  decli- 
nation, and  the  elevation  of  the  equator,  find  her  true  meridian 
altitude  ;  if  the  observed  altitude  be  not  meridian,  reduce  it  to 
the  true  time  for  the  time  of  observation  ;  take  the  refraction 
from  the  observed  altitude,  and  subtract  the  remainder  from 
the  true  altitude,  and  the  remainder  is  the  moon's  parallax :  by 
this  means  the  parallax  of  the  moon  has  been  found  as  follows, 
viz.  Greatest  parallax,  61'  32".  Least  parallax,  54'  4".  Mean 
parallax,  57'  48".  But  Laplace  makes  her  mean  parallax 
6ff  34".2. 

Parallax  of  the  Fixed  Stars.  As  the  distances  of  the 
heavenly  bodies  are  determined  by  means  of  their  parallaxes, 
every  possible  method  has  been  attempted  to  ascertain  the 
parallax  of  some  of  the  fixed  stars,  but  their  distance  is  so 
immense,  that  not  only  have  they  no  parallax,  as  compared 
with  the  terrestrial  radius,  but  even  the  whole  diameter  of  the 
earth's  orbit,  though  near  200  million  miles,  is  not  sufficient  to 
render  any  difference  in  their  apparent  places  at  all  evident, 
wnich,  if  it  only  amounted  to  one  second,  would  be  discoverable 
by  modern  instruments.  This  distance,  therefore,  great  as  it 
is,  is  not  more  than  a  mere  point  compared  with  the  distance 
of  the  nearest  of  the  fixed  stars. 

PARALLEL  Motion,  is  a  term  used  among  practical  me- 
chanics to  denote  the  rectilinear  motion  of  a  piston  rod,  &c.  in 
the  direction  of  its  length  ;  and  contrivances  by  which  such 
alternate  rectilinear  motions  are  converted  into  rotatory  ones, 
and  vice  versa,  in  pumps,  steam-engines,  saw-mills,  &c.  are 
usually  called  contrivances  for  parallel  motions.  In  motions  of 
this  kind  it  is  generally  thought  a  desirable  thing  to  give  the 
piston  rod,  the  saw,  or  the  like,  a  uniform  velocity  through  the 
m  hole  of  its  progress ;  then  to  bring  it  at  once  to  rest,  again  to 
give  it  instantaneously  a  finite  velocity  in  the  opposite  direc- 
tion, and  so  on.  But  this  seems  impossible  in  nature ;  all 
changes  of  motion  which  we  observe  are  gradual,  because  all 
impelling  bodies  have  some  elasticity  or  softness  by  which  they 
yield  to  compression ;  and,  in  the  way  in  which  pistons  are 
commonly  moved,  viz.  by  cranks,  or  something  analogous  to 
them,  the  motion  if  very  sensibly  gradual.  Hence,  it  may 
be  observed,  that  most  attempts  to  correct  these  inequalities  in 
motion  are  misplaced  ;  and  if  they  could  be  accomplished, 
would  greatly  injure  the  pump  or  other  machine.  One  of  the 
best  methods  of  producing  this  effect  is,  to  make  the  piston 
rod  consist  of  two  parallel  bars,  having  teeth  in  the  sides  which 
front  each  other.  Let  a  toothed  wheel  be  plaeed  between 
them,  having  only  the  half  of  its  circumference  furnished 
with  teeth.  It  is  evident,  without  any  further  description, 
that  if  this  wheel  be  turned  uniformly  round  its  axis,  the 
piston  rod  will  be  moved  uniformly  up  and  down  without  inter- 
mission. This  has  often  been  put  in  practice,  and  the  piston 
rod  made  to  work  between  grooved  rollers;  but  the  machine 
always  went  by  jolts,  and  seldom  lasted  a  few  days.  Unskil- 
led mechanists  attributed  this  to  defect  in  the  execution  ;  but 
the  fault  is  essential,  and  lies  in  the  principle.    The  machine 


could  not  perform  one  stroke  if  the  first  mover  did  not  slacken 
a  little,  or  the  different  parts  of  the  machine  did  Dot  yield  by 
bending,  or  by  compression  ;  and  no  strength  of  materials  could 
withstand  the  violence  of  the  strains  at  every  reciprocation  of 
the  motion.  This  is  chiefly  experienced  in  great  works  which 
are  put  in  motion  by  a  water  wheel,  or  some  other  equal  power 
exerted  on  the  mass  of  matter  of  which  the  machine  consists. 
The  water  wheel  being  of  great  weight,  moves  with  considerable 
steadiness  or  uniformity ;  and  when  an  additional  resistance  is 
opposed  to  it  by  the  beginning  of  a  new  stroke  of  the  piston, 
its  great  quantity  of  motion  is  but  little  effected  by  this  addi- 
tion, and  it  proceeds  very  little  retarded  ;  and  the  machine 
must  either  yield  a  little  by  bending  and  compression,  or  go  to 
pieces,  which  is  the  common  event.  Cranks  are  free  from  this 
inconvenience,  because  they  accelerate  the  piston  gradually, 
and  bring  it  gradually  to  rest,  while  the  water  wheel  moves 
round  with  almost  perfect  uniformity.  The  only  inconvenience 
(and  it  may  be  considerable)  attending  this  slow  motion  of  a 
piston  at  the  beginning  of  its  stroke  is,  that  the  valves  do  not 
shut  with  rapidity,  so  that  some  water  gets  back  through  them. 
But  when  they  are  properly  formed  and  loaded,  this  is  but 
trifling.  It  would  seem,  then,  that  those  contrivances  in  which 
the  piston  rod  communicates  the  rotatory  motion  by  means  of 
a  crank,  or  something  similar  in  its  effect,  are  most  fit  to  be 
adopted  in  practice ;  and  that  the  attempts  of  mechanists  in 
this  point  of  view  may,  in  all  probability,  be  properly  restrained 
to  the  methods  of  keeping  the  piston  rod,  &c.  from  deviating 
to  any  side,  during  its  alternate  motion.  Two  or  three  of  the 
best  methods  of  performing  this,  with  which  we  are  acquainted, 
arc  the  following: — 

1.  Let  a  fixed  circular  ring,  whose  diameter  is  equal  to  the 
stroke  of  the  piston,  have  teeth  all  round  the  interior  parts  of 
its  circumference  ;  and  let  a  smaller  wheel,  whose  diameter  is 
only  half  that  of  the  ring,  have  equal  teeth  on  the  exterior  nart 
of  its  rim,  to  play  into  the  teeth  of  the  ring;  let  the  axis  of  the 
wheel,  to  which  the  rotatory  motion  is  to  be  communicated, 
pass  through  the  centre  of  the  larger  ring  ;  and  let  a  moveable 
bar  join  the  centre  of  this  ring  to  that  of  the  smaller  wheel. 
Then,  if  the  upper  extremity  of  the  piston  rod  be  attached  to  a 
pin  fixed  on  the  rim  of  the  inner  wheel,  at  the  place  where  the 
two  wheels  are  in  contact  in  their  lowest  point,  and  the  rod  be 
put  into  motion,  it  will  cause  the  small  wheel  to  revolve  upon 
the  inner  part  of  the  fixed  ring,  and  by  this  means  give  the 
proposed  rotatory  motion  to  the  axis  passing  through  the  centre 
of  the  ring.  At  the  same  time,  the  extremity  of  the  piston  rod 
will  be  confined  to  move  in  the  vertical  diameter  of  the  ring; 
because  it  is  made  to  describe  an  epicycloid  of  that  kind,  which 
is  formed  by  a  circle  rolling  along  the  inside  of  another  circle  of 
double  diameter ;  in  which  case,  it  is  well  known,  the  epicy- 
cloid becomes  a  diameter  of  the  larger  circle,  and  the  smaller 
circle  makes  two  complete  revolutions,  while  it  is  moving  from 
any  one  point  of  the  larger  circle  to  the  same  point  again.  This 
contrivance  was  devised,  we  believe,  by  Mr.  White,  an  Anglo- 
American.  It  is  almost  unnecessary  to  observe,  that  the  con- 
verse is  equally  applicable  in  the  conversion  of  a  rotatory  into 
a  parallel  motion. 

2.  Another  method  is  represented  in  fig. 2,  where  the  piston  rod 
is  kept  from  deviation.  A  is  the  cylinder,  B  the  piston,  C  the  pis- 
ton rod,  D  the  crank,  and  E  the  connecting  rod  of  the  crank  and 
piston  rod.  When  the  piston  is  at  e,  the  crank  is  at  a  ;  when 
the  piston  is  at  B,  the  crank  is  either  atgorb;  and  when  the 
piston  is  at  g%  the  crank  is  at/;  so  that  when  the  motion  of  the 
crank  is  uniform,  that  of  the  piston  is  variable.  The  rod  R. 
equal  in  length  to  the  crank  D,  moves  about  the  centre  F,  and 
is  joined  to  one  end  of  the  rod  I ;  to  the  other  end  of  which  is 
connected  the  socket  L,  that  receives  the  top  end  of  the  piston 
rod.  A  certain  point  m  is  taken  at  pleasure  in  the  rod  I,  to 
carry  a  short  axle  for  the  rods  K,  which  are  broken  in  the 
figure  to  shew  the  socket  L.  To  find  the  centre  of  motion  of 
the  rods  K,  move  the  end  L  of  the  rod  I  up  and  down  in  the 
vertical  line  cfa,  and  mark  three  positions  n,  m,  r,  of  the  point 
m  on  that  rod ;  describe  a  circle  to  pass  through  those  three 
points ;  its  radius  will  be  equal  to  the  length  of  the  rods  K, 
and  its  centre  will  be  the  point  where  those  rods  mast  be  fixed 
to  a  bolt  or  axle  in  the  framing.  This  contrivance  causes  the 
top  of  the  piston  rod  to  move  from  P  by  L  to  O,  and  back 
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•gain  by  L  to  p ;  and  the 
dotted  lines  shew  the  posi- 
tion of  the  several  rods  at 
the  extremities  of  the  mo- 
tion. In  fig.  3,  wo  have 
given  a  horizontal  section, 
to  shew  the  connexion  of 
H,  I,  K,  &c.  pointing  oat  in 
what  way  I  grasps  L,  and  E 
both.  The  inequality  of  the 
piston's  motion  will  bo  re- 
duced by  making  the  con- 
necting rod  £  as  long  as  cir- 
cumstances will  permit.  If 
the  rod  I  were  extended  to 
the  left  of  the  point  p,  the 
same  kind  of  apparatus 
would  become  a  lever  with  a 
moveable  fulcrum,  by  means  p\ 
of  which  a  weight  might  be 
raised  in  a  vertical  line  from 
P  to  O ;  or  a  pump  piston 
rod  worked  without  devia- 
tion* 

This  construction  is  de- 
scribed in  a  prismatic  form, 
by  Professor  Play  fair,  in  his 
Outlines  of  Nat.  Philosophy, 
vol.  i.  art*  366.  > 

3.  A  third  method  is  ex- 
hibited in  fig.  1,  where  are 
three  rods  A,  B,  and  C,  be- 
sides the  connecting  rod  D. 
The  rods  A  and  C  are  of 
eqnal  lengths,  and  the  con- 
necting rod  is  attached  to 
the  middle  point  of  the  rod 
B.  The  guides  A,  and  C, 
are  fixed  at  their  ends  £  and 
P,  by  bolts  to  the  framing. 
Thus  the  point  B,  to  which 
is  fixed  the  top  of  the  piston 
red,  is  made  to  move  in  the 
right  line  ft  Of;  and  the  " 
dotted  lines  shew  the  positions  of  the 
rods  at  the  extremities  of  the  stroke. 
This  method,  and  the  preceding,  were 
devised  by  Mr.  William  Dryden,  n 
mechanic  whose  ingenuity  needs  not 
oer  encomium. 

4.  Another  method  is  shewn  in  fig.  4. 
A  and  B  are  two  bolts  in  the  framing 
at  equal  distances  on  opposite  sides 
of  the  vertical  line  in  which  the  pis- 
ten  is  to  move.  AC,  B  D,  two  bars 
of  equal  length,  each  equal  to  about 
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rod,  and  to  which  the  bars  C  L,  D  L,  and  the  connecting 
red  K,  are  attached.  By  this  contrivance  it  is  obvious,  that  as 
the  rods  BC,  BD,  turn  upon  the  centres  A,  B,  in  contrary 
directions,  the  piston  rod  will  be  made  to  move  in  the  right 


line  PM  without  deviation;  NM  being  the  length  of  the 
stroke.  The  relative  lengths  of  the  bars  AC,  C  L,  may  be 
varied  at  pleasure ;  but  those  we  have  mentioned  will  be  found 
as  well  as  any  in  practice. 

I  6.  A  piston  rod  may  also  be  kept  from  deviating  to  either 
side,  while  it  gives  motion  to  a  crank,  and  vice  versa,  thus: 
place  a  cross  bar  at  a  distance  from  the  end  of  the  cylinder, 
rather  greater  than  the  stroke  of  the  piston,  and  make  the  pis- 
ton rod  play  in  a  hole  made  in  the  cross  bar ;  let  an  axle  be 
fixed  to  a  proper  point  of  the  piston  rod  between  the  end  of  the 
cylinder  and  the  cross  bar,  and  from  this  axlo  let  two  equal 
connecting  rods  pass  to  the  crank,  one  on  each  side  the  cross 
bar :  by  this  simple  contrivance,  the  alternating  and  circular 
motions  may  be  communicated  to  the  different  parts  of  the 
machine  with  great  facility. 

6.  A  rectilinear  vertical  motion  may,  again,  be  produced 
thus : — Two  of  the  adjacent  angles  of  a  parallelogram  are  made 
to  describe  concentric  circles,  so  that  the  side  between  them 
passes  through  their  centre,  and  one  of  the  remaining  angles 
another  cirole  having  its  convexity  opposed  to  that  of  the  two 
former,  then  the  fourth  angle  of  the  parallelogram  will  describe 
a  line  that  differs  insensibly  from  a  straight  line.  This  con- 
struction is  the  invention  of  Watt,  and  now  very  common. — 
Gregory's  Mechanics. 

Parallel,  in  Geometry,  is  applied  to  lines,  figures,  and 
bodies,  which  are  every  where  equidistant  from  each  other, 
or  which,  if  ever  so  far  produced,  would  never  meet. 

Parallel  Right  Lines,  are 
those  which,  though  infinitely 
produced,  would  never  meet ; 
which  is  Euclid's  definition.  To 
draw  a  line  C  D  parallel  to  a 
given  line  A  B  through  a  given 
point  P.  From  P  draw  any 
line  meeting  A  B  in  some  point  Q ;  then  make  the  angle 
Q  P  I)  =  the  ancle  A  Q  P,  so  shall  D  P  C  be  the  parallel  line 
required.    This  in  practice  is  better  done  by  a  parallel  ruler. 

Parallel  Ruler,  an  instrument  consisting  of  two  wooden, 
brass  or  steel  rulers,  A  B  and  C  D,  equally  broad  throughout, 

and  so  joined  together 
by  the  cross  blades 
£  F  and  G  H,  as  to 
open  to  different  inter- 
vals, and  accede  and 
recede,  yet  still  retain 
their  parallelism.  The 
use  of  this  instrument  is  obvious;  for  one  of  the  rulers  being 
applied  to  a  given  line,  another  drawn  along  the  extreme  edge 
of  the  other,  will  be  parallel  to  it ;  and  thus,  having  given  only 
one  line,  and  erected  a  perpendicular  upon  it,  we  may  draw 
any  number  of  parallel  lines  or  perpendiculars  to  them,  by 
only  observing  to  set  off  the  exact  distance  of  every  line  with 
the  point  of  the  compasses.  But  the  best  parallel  rulers  are 
those  whose  bars  cross  each  other,  and  turn  on  a  joint  at  their 
intersection ;  one  of  each  bar  moving  on  a  centre,  and  the 
other  ends  slidiug  in  grooves  as  the  rulers  recede. 

Parallels  of  Latitude,  in  Astronomy,  are  lesser  circles 
of  the  sphere  parallel  to  the  ecliptic,  imagined  to  pass  through 
every  degree  and  minute  of  the  colures. 

Parallels  of  Altitude.  Almucanters,  are  circles  parallel  to 
the  horizon,  imagined  to  pass  through  every  degree  and  minute 
of  the  meridian  between  tho  horizon  and  zenith,  having  their 
poles  in  the  zenith.  They  are  represented  on  the  globe  by  the 
division  on  the  quadrant  of  altitude,  in  its  motion  about  the 
body  of  the  globe,  when  screwed  to  the  zenith. 

Parallels  of  Declination,  in  Astronomy,  are  the  same  with 
parallels  of  latitude  in  Geography. 

Parallel  Sphere,  that  situation  of  the  sphere  wherein  the 
equator  coincides  with  the  horizon,  and  the  poles  with  the  zen- 
ith and  nadir.  In  this  sphere  all  the  parallels  of  the  equator 
become  parallels  of  the  horizon,  consequently  no  stars  ever  rise 
or  set,  but  all  turn  round  in  circles  parallel  to  the  horizon  ;  and 
the  sun,  when  in  the  equinoctial,  wheels  round  the  horizon  the 
whole  day.  After  his  rising  at  the  elevated  pole,  be  never  sets 
for  six  months ;  and  after  his  entering  again  on  the  other  side 
of  the  line,  never  rises  for  six  months  longer. 
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Parallel  Sailing,  in  Navigation, .  is  the  sailing  under  a 
parallel  of  latitude.    See  Navigation, 

PARALLELISM  of  the  Earth's  Avis,  is  used  to  denote  tbat 
invariable  position  of  the  terrestrial  axis,  by  which  it  always 
points  to  the  same  point  in  the  heavens,  abstracting  from  the 
trifling  effect  of  nutation,  fee.    See  Nutation. 

PARALLELOGRAM,  in  Geometry,  is  a  quadilateral  right- 
lined  figure,  whose  opposite  sides  are  parallel. 

Parallelogram  receives  particular  denominations,  accord- 
ing to  the  equality  or  inequality  of  its  sides  and  angles.  Thus, 
a  rectangle,  rhombus,  rhomboid,  and  square,  are  each  a  particular 
species  of  parallelograms,  for  the  properties  of  which  see  the 
several  articles.  Other  properties,  common  to  every  parallelo- 
gram, may  be  enumerated  as  follows : — 1.  A  parallelogram  has 
its  opposite  sides  and  angles  equal  to  each  other,  and  the 
diagonal  divides  it  into  two  equal  triangles.  2.  The  two 
adjacent  angles  of  any  parallelogram 
are,  together,  equal  to  two  right 
angles.  3.  Parallelograms  having 
equal  bases  and  altitudes,  are  equal ; 
on  equal  bases  they  are  to  each  other 
as  their  altitudes;  and. with  equal 
altitudes  they  are  to  each  other  as 
their  bases ;  and  generally  parallelograms  are  to  each  other  in 
the  compound  ratio  of  their  bases  and  altitudes.  4.  The  sum 
of  the  squares  of  the  diagonals  of  any  parallelogram,  is  equal  to 
the  sum  of  the  squares  of  the  four  sides.  5.  The  complements 
about  the  diagonals  of  any  parallelogram  arc  equal  to  each  other. 

Parallelogram  of  Forces,  is  a  term  used  to  denote  the  com- 
position of  forces,  or  the  finding  a  single  force  that  shall  be 
equivalent  to  two  or  more  given  forces  when  acting  in  given 
directions. 

PARALLELOPIPED,  in  Geometry,  a  regular  solid,  com- 
prehended under  six  sides,  or  parallelograms,  the  opposite  ones 
of  which  are  similar,  parallel,  and  equal  to  each  other. 

PARALLOGISM,  in  Logic,  a  false  reasoning,  or  a  fault  com- 
mitted in  demonstration,  when  a  consequence  is  drawn  from 
principles  that  are  false ;  or,  though  true,  are  not  proved  ;  or 
when  a  proposition  is  passed  over  that  should  have  been  prov- 
ed by  the  way. 

PARAMETER,  a  certain  and  constant  right  line  in  each  of 
the  three  conic  sections,  and  otherwise  called  the  Latus  Rectum, 

PARAMOUNT,  the  supremo  or  highest  lord  of  the  fee. 

PARAPET,  in  Fortification,  an  elevation  of  earth  designed 
for  covering  the  soldiers  from  the  enemy's  cannon  or  small  shot. 

PARAPHERNALIA,  are  the  women's  apparel,  jewels,  and 
other  things,  which  in  the  life-time  of  her  husband  she  wore  as 
the  ornaments  of  her  person,  to  be  allowed  by  the  discretion  of 
the  court,  according  to  the  quality  of  her  and  her  husband.  The 
husband  cannot  devise  such  ornaments  and  jewels  of  his  wife, 
though  during  his  life  he  has  power  to  dispose  of  them.  But  if 
she  continues  in  the  use  of  them  till  his  death,  she  shall  after- 
wards retain  them  against  his  executors  and  administrators, 
legatees,  and  all  other  persons,  except  creditors  where  there  is 
a  deficiency  of  assets.     2  Black*  436. 

PARAPHRASE,  an  explanation  of  some  text,  in  clearer  and 
more  ample  terms,  whereby  is  supplied  what  the  author  might 
have  said  or  thought  on  the  subject ;  such  are  esteemed 
Erasmus's  Paraphrase  on  the  New  Testament,  the  Cbaldee 
Paraphrase  on  the  Pentateuch,  &c. 

PAR  AS  AN  G,  an  ancient  Persian  measure,  different  at  dif- 
ferent times,  and  in  different  places  ;  being  sometimes  30,  some- 
times 40,  and  sometimes  50  stadia  or  furlongs. 

PARASELINE,  a  mock  moon,  seen  usually  in  a  ring  sur- 
rounding the  moon. 

PARASITES,  or  Parasitical  Plants,  in  Botany,  such 
plants  as  are  produced  out  of  the  trunk  or  branches  of  other 
plants,  from  whence  they  receive  their  nourishment,  and  will 
not  grow  upon  the  ground  ;  as  the  mistletoe,  &c. 

PARBUCKLE,  is  a  contrivance  to  haul  up  or  lower  down  a 
cask,  &c.  where  there  is  no  crane  or  tackle ;  it  is  formed  by 
passing  the  middle  of  a  rope  round  a  post  or  ring,  or  under  a 
boat's  thwart ;  the  two  parts  of  the  rope  are  then  passed  under 
the  two  quarters  of  the  cask,  bringing  the  two  ends  back  again 
over  it,  which  being  both  hauled  or  slackened  together,  either 
raise  or  lower  the  barrel,  &c.  as  may  be  required. 


PARCELLING,  long  narrow  slips  of  canvass,  and  frequeatlj 
bound  about  a  rope  in  the  manner  of  bandages,  previous  In  iu 
being  served.  It  is  laid  in  spiral  twines  as  smoothly  upon  the 
surface  as  possible,  that  the  rope  may  not  become  uneven  and 
full  of  ridges.  Parcelling  is  also  used  to  raise  a  mouse  on  tie 
stays,  &c.  and  is  firmly  fastened  by  marline  from  one  end  to  the 
other.  Parcelling  a  Seam,  is  the  laying  a  slip  of  canvass  opoa 
it,  and  daubing  it  over  with  melted  pitch. 

PARCEL  MAKERS,  two  officers  in  the  exchequer,  who  make 
parcels  of  the  escheators'  accounts,  in  which  they  charge  them 
with  every  thing  they  have  levied  for  the  king's  use,  within  tie 
time  of  their  office,  and  deliver  the  same  to  one  of  the  auditors 
of  the  court  to  make  their  accounts  therewith. 

PARCHMENT,  is  the  skin  of  sheep  or  goats,  prepared  for 
writing,  and  covering  books.  The  akin  is  stripped  of  its  wool, 
and  passed  through  the  lime  pit.  The  skinner  then  stretches  it 
on  a  frame,  perforated  longitudinally  with  holes  furnished  with 
wooden  pins  that  may  be  turned  at  pleasure,  like  those  tf  a 
violin,  to  stretch  the  skin  like  a  drum  head.  The  skin  being 
thus  sufficiently  stretched  on  the  frame,  the  flesh  is  pared  off 
with  a  sharp  instrument ;  it  is  then  moistened  with  a  rag,  and 
white  chalk  reduced  to  a  fine  dust,  strewed  over  it;  then  with 
a  large  pumice  stone,  the  workman  rubs  over  the  skin,  and 
thus  scours  off  the  remains  of  the  flesh.  They  then  go  over  H 
again  with  an  iron  instrument ;  moisten  it  as  before,  and  rub 
underneath  with  pumice  stone  without  any  chalk ;  this  smooths 
and  softens  the  flesh  side  very  considerably.  They  drain  it 
again,  by  passing  over  it  the  iron  instrument  as  before.  The 
flesh  side  thus  drained,  they  pass  the  iron  on  the  hair  side; 
then  stretch  it  tight  on  the  frame  by  means  of  the  pins,  and  go 
over  the  flesh  side  again  with  the  iron ;  this  finishes  its  drain- 
ing :  the  more  the  skin  is  drained,  the  whiter  it  becomes.  They 
now  throw  on  more  chalk,  sweeping  it  over  with  a  piece  of 
lamb  skin  that  has  the  wool  on  ;  this  smooths  it  further,  and 
gives  it  a  white  knap.  When  dried,  it  is  taken  off  the  frame, 
by  cutting  all  round.  The  skin,  thus  far  prepared  by  the  skin- 
ner, is  taken  by  the  parchment-maker ;  who  first  scrapes  or 
pares  it  dry  on  the  summer,  which  is  a  calfskin  stretched  in  a  s 
frame,  with  an  iron  instrument  like  that  above  named,  only 
finer  and  sharper ;  with  this,  worked  with  the  arm  from  the  top  ' 
to  the  bottom  of  the  skin,  he  takes  away  one-half  of  its  thick- 
ness, and  the  skin  thus  equally  pared  on  both  sides,  is  rubbed 
with  the  pumice  stone  to  smooth  it.  This  last  preparation  ii 
performed  on  a  bench  covered  with  a  sack  stuffed  with  flocks, 
and  it  leaves  the  parchment  fit  for  writing  upon. 

Vellum,  made  from  the  skins  of  sucking  calves,  possesses  a 
finer  grain  than  parchment,  but  it  is  prepared  in  the  same 
manner,  without  however  being  passed  through  alum  water. 

PARD1ES,  Ignatius  Gaston,  an  Ingenious  French  mathe- 
matician, was  born  in  the  province  of  Gascony,  in  1636,  and 
died  in  1673,  when  only  37  years  of  age. 

PARDON,  in  a  religious  sense,  is  an  exercise  of  the  divine 
placability  towards  repentant  offenders.  It  is  nearly  the  same 
as  grace  and  favour,  and  is  conferred  on  those  who  comply 
with  the  terms  or  conditions  of  the  gospel,  which  are  faith,  re- 
pentance, and  future  obedience.  It  is  a  result  of  the  sove- 
reignty of  Almighty  God  ;  and  is  therefore  given  without  asy 
consideration  of  reward,  satisfaction,  or  advantage  to  the 
offended. 

Pardon,  in  a  legal  sense,  is  the  remitting  or  forgiving  a 
felony,  or  other  offence  committed  against  the  king.  Black- 
stone  mentions  the  power  of  pardoning  offences  to  be  one  of 
the  greatest  advantages  of  monarchy  in  general,  above  every 
other  form  of  government ;  and  which  cannot  subsist  in  demo- 
cracies. Its  utility  and  necessity  are  defended  by  him  on  all 
those  principles  which  do  honour  to  him  and  human  nature. 
See  4  Black.  496.  Pardons  are  either  general  or  special :  ge- 
neral, as  by  act  of  parliament,  of  which,  if  they  are  without  ex- 
ceptions, the  court  must  take  notice  ex  officio ;  but  if  there  are 
exceptions  therein,  the  party  must  aver  that  he  is  none  of  the 
persons  excepted.  3  Inst  233,  Special  pardons  are  either 
of  course,  as  to  persons  convicted  of  manslaughter,  or  se  dtftm- 
dendo,  and  by  several  statutes  to  those  who  shall  discover  their 
accomplices  in  several  felonies ;  or  of  grace,  which  are  by  the 
king's  charter,  of  which  the  court  cannot  take  notice  ex  ej/kw, 
but  they  must  be  pleaded.    3  Inst  283. 
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A  pardon  may  be  conditional,  that  is,  the  king  nay  extend 
Me  aierey  upon  what  terms  he  pleases ;  and  may  annex  to  his 
bounty  a  condition  either  precedent  or  subsequent,  on  the  per* 
formanee  whereof  the  validity  of  the  pardon  will  depend,  and 
this  by  the  common  law.    2  Hawk.  37. 

PARENT,  Anthony,  a  reputable  French  mathematician,  was 
bora  in  Paris  in  160ft,  and  died  in  1716,  having  at  his  death 
numerous  manuscripts  on  various  mathematical  and  philosophi- 
cal subjects. 

PARENTS  and  CHILDREN.  If  parents  ran  away  and 
leave  their  children  at  the  charge  of  the  parish,  the  church- 
wardens and  overseers  by  order  of  the  justices  may  seise  the 
rents,  goods,  and  chattels,  of  such  parents,  and  dispose  thereof 
towards  their  children's  maintenance.  A  parent  may  lawfully 
correct  his  child,  being  under  age,  in  a  reasonable  manner ; 
bat  the  legal  power  of  the  father  over  the  persons  of  his  chil- 
dren ceases  at  the  age  of  21.    1  Black.  462.    See  Infant* 

PARENTHESIS,  in  Grammar,  certain  intercalary  words 
inserted  in  a  discourse,  which  interrupt  the  sense  or  thread, 
bat  seem  necessary  for  the  better  understanding,  of  the  subject 

PARHELION,  a  mock  sun,  or  meteor  of  a  bright  colour, 
appearing  on  one  side  of  the  sun.  Parhelia  are  more  rarely 
seen  than  balos,  but  their  appearance  is  singularly  curious. 
Their  apparent  siae  is  generally  the  same  as  the  true  sun;  but 
they  are  not  always  round,  nor  always  so  bright  as  the  sun; 
and  when  several  appear,  some  are  brighter  than  others.  They 
are  tinged  externally  with  colours  like  the  rainbow  ;  and  many 
of  them  have  a  long  fiery  tail,  opposite  to  the  sun,  becoming 
paler  towards  the  extremity.  These  tails  mostly  appear  in  a 
white  horisootal  circle,  commonly  passing  through  all  the  par- 
helia, and  would  go  through  the  centre  of  the  sun  if  it  were 
entire.  We  have  on  record  an  account  of  parhelia  seen  at 
Rome,  in  March,  1620 :  at  this  time  four  were  observed,  one  of 
which  was  very  much  tinged  with  various  colours  like  the  rain- 
bow ;  and  the  others  were  faintly  so.  Some  were  also  observed 
by  Cassini,  in  1683*  In  England  and  Scotland  two  have  frc- 
I  qnently  been  seen  at  a  time.  In  North  America  they  are  often 
'  seen,  and  continue  fohr  hours,  nay,  sometimes  for  several  days, 
being  visible  from  sun-rise,  to  sun-set ;  when  these  disappear, 
rain  or  snow  is  there  generally  expected.  Mr.  Hoygens,  on 
applying  his  attention  to  these  appearances,  was  soon  sensible 
that  they  could  not  arise  from  such  globules  as  formed  the 
balos;  vet  since  parhelia  are  always  attended  with  halos,  he 
was  satisfied  that  their  causes  must  be  much  alike.  Considering, 
then,  what  other  figures  hail-stones  might  possibly  have,  besides 
a  spherical  one,  he  could  find  no  other  so  simple  as  that  of  a 
cv  Under ;  and,  indeed,  be  had  often  observed,  that  snow  con- 
sisted of  several  slender  oblong  particles,  mixed  with  those  of 
other  shapes ;  and  seeing  that  small  globules  were  sufficient 
tor  the  production  of  halos,  he  imagined  that  a  great  number  of 
small  cylinders,  floating  in  the  air,  might  produce  similar  ap- 
pearances. He  also  remembered  that  Descartes  had  taken 
notice  of  several  small  columns,  which  he  had  seen  lying  on  the 
crowd,  the  extremities  of  which  were  bounded  with  flat  star- 
nke  figures,  consisting  of  six  rays.  The  large  white  horisontal 
circle,  observed  in  some  of  these  phenomena,  M.  Huygens  sup- 
posed to  be  produced  by  the  reflection  of  the  sun's  rays  from 
the  oatsides  of  the  upright  cylinders;  since,  when  the  sun 
shines  upon  a  number  of  such  cylinders  suspended  in  the  air,  a 
white  circle  must  necessarily  appear  to  pass  through  the  sun 
parallel  to  the  horison.  This  he  shews  very  distinctly  by  a  large 
igwxe  of  a  cylinder,  and  by  pointing  out  the  progress  of  the 
son's  rays  reflected  from  it  For  every  point  of  the  sun's  ver- 
tical diameter,  as  well  as  his  centre,  will  illuminate  a  circle  of 
cylinders,  of  the  same  apparent  height  as  the  illuminating 
point: — It  is  observable  that  no  thick  clouds  are  seen  in  the 
mkr  when  these  circles  appear;  but  only  such  as  are  very  tbin, 
and  scarcely  visible.  For  in  most  of  these  observations  the 
sky  is  said  to  have  been  very  clear  and  serene  ;  which  agrees 
quite  well  with  this  hypothesis  ;  since  these  minute  cylinders 
mast  constitute  a  very  thin  cloud  uniformly  extended,  through 
which  the  ran,  and  even  the  colour  of  the  sky,  may  be  seen.  See 
Halos. 

PARIS,  Herb  Paris,  or  Truelove,  a  genus  of  plants  belonging 
to  the  octandria  class,  and  in  the  natural  method  ranking  under 
the  eleventh  order  sarmentaao. 
79. 


Paris,  Plaster  of  \  is  burnt  alabaster,  which  absorbs  water  so 
rapidly  that  in  a  few  minutes  it  dries  and  becomes  hard,  so  that 
it  is  greatly  employed  in  making  casts  for  figures,  and  in  orna- 
mental work  among  plasterers. 

PARISH.  In  England  there  are  9013  parishes,  of  which 
3845  are  churches  impropriate,  and  the  rest  are  annexed  to 
colleges  or  church  dignities.  In  many  of  these  parishes,  on 
account  of  their  large  extent,  and  the  number  of  parishioners, 
there  are  several  chapels  of  ease.  Parish  signifies  the  precinct 
of  a  parish  church,  and  the  particular  charge  of  a  secular  priest. 
Formerly  a  parish  was  synonymous  with  diocese,  and  the  tithes 
were  paid  to  any  priest  whom  the  party  chose  ;  but  it  was 
found  convenient  to  allot  a  certain  district  for  each  priest,  that 
he  alone  might  receive  the  tithe.  It  is  very  doubtful  when  they 
originated.  Someplace  the  division  of  parishes  in  A.  D.  650, 
others  in  1179.  A  parish  may  contain  one  or  more  villa,  but  it 
is  presumed  to  contain  only  one,  and  anciently  was  co-extensive 
with  the  manor.  Money  given  by  will  to  a  parish  is  given  to 
the  poor.  Sometimes  by  act  of  parliament  a  large  parish  is 
subdivided  into  two  or  more. 

The  extent  of  parishes  is  very  different  in  different  parts  of 
England.  In  the  northern  counties  some  parishes  contain  from 
twelve  to  twenty  cures  of  souls,  each  of  the  extent  of  a  parish  in 
the  southern  counties.  This  is  supposed  to  have  arisen  from  the 
scanty  population  at  the  time  of  the  first  division. 

PARISH  CLERK.  In  every  parish,  the  parson,  vicar,  &c 
has  a  parish-clerk  under  him,  who  is  the  lowest  officer  of  the 
church.  These  were  formerly  clerks  in  orders,  and  their  busi- 
ness at  first  was  to  officiate  at  the  altar,  for  which  they  had  a 
competent  maintenance  by  offerings,  but  now  they  are  almost 
always  laymen,  and  have  certain  fees  with  the  parson  on  chris* 
tenings,  marriages,  burials,  &c.  besides  wages  for  their  main- 
tenance. He  must  be  twenty  years  of  age,  and  of  honest  con- 
versation, and  is  generally  appointed  by  the  minister,  unless 
there  is  a  custom  for  the  churchwardens  and  parishioners  to 
elect.  It  is  an  office  for  life,  and  a  freehold.  He  may  make 
a  deputy  without  license  of  the  bishop. 

PARISHIONER,  an  inhabitant  of  or  belonging  to  any  parish, 
lawfully  settled  there.  Parishioners  are  a  body  politic  to  many 
purposes :  as,  to  vote  at  a  vestry  if  they  pay  scot  and  lot,  and 
they  have  a  sole  right  to  raise  taxes  for  their  own  relief,  with- 
out the  interposition  of  any  superior  court ;  may  make  by- 
laws to  mend  the  highways,  and  to  make  banks  to  keep  out  the 
sea,  and  for  repairing  the  church,  and  making  a  bridge ;  and 
for  making  and  maintaining  fire  engines.  They  may  also  pur- 
chase workhouses  for  the  poor,  or  any  such  thing  for  the  pub- 
lic good. 

PARISH-OFFICERS,  officers  chosen  annually  to  regulate 
and  manage  the  concerns  of  the  parish. 

PARK,  a  piece  of  ground  enclosed  and  stored  with  wild 
beasts  of  chase,  which  a  man  may  have  by  prescription  or  the 
king's  grant.  By  16  Geo.  HI.  c  30,  if  any  person  shall  pull 
down  or  destroy  the  pale  or  wall  of  a  park,  he  shall  forfeit  30/. 

PARLIAMENTS,  or  General  Councils,  in  some  shape, 
are  of  as  high  antiquity  as  the  Saxon  government  in  this  island, 
and  coeval  with  the  kingdom  itself.  Blackstone,  in  bis  valu- 
able Commentaries,  says,  "  It  is  generally  agreed,  that  in  the 
main,  the  constitution  of  parliament,  as  it  now  stands,  was 
marked  out  so  long  ago  as  the  17th  of  king  John,  a.  d.  1215,  in 
the  Great  Charter  granted  by  that  prince ;  wherein  he  promises 
to  summon  all  archbishops,  bishops,  abbots,  lords,  and  greater 
barons,  personally,  and  all  other  tenants  in  ohief,  under  the 
crown,  by  the  sheriff  and  bailiffs,  to  meet  at  a  certain  place, 
within  40  days'  notice,  to  assess  aids  and  scuta^es  when  neces- 
sary* And  this  constitution  hath  subsisted,  in  fact,  at  least 
from  the  year  1206,  49  Henry  HI.  there  being  still  extant  writs 
of  that  date  to  summon  knights,  citizens,  and  burgesses,  to 
parliament."  The  parliament  is  assembled  by  the  king's  writs, 
and  its  sitting  must  not  be  intermitted  above  three  years.  Its 
constituent  parts  are,  the  king  sitting  there  in  his  royal  poli- 
tical capacity,  and  the  three  estates  of  the  realm ;  the  lords 
spiritual*  the  lords  temporal  (who  sit  together  with  the  king  in 
one  house,)  and  the  commons,  who  sit  by  themselves  in  another. 
The  king  and  these  three  estates,  together,  form  the  great  cor- 
poration or  body  politic  of  the  kingdom,  of  which  the  king  is 
said  to  be  caput  prineipium  ctjfois.  For  upon  their  coming 
9K 
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together,  the  king  meets  them,  either  in  person,  or  by  represen- 
tation; without  which  there  can  be  do  beginning  of  a  parlia* 
rocnt ;  and  he  also  has  alooe  the  power  of  dissolving  them.  It 
is  highly  necessary  for  preserving  the  balance  of  the  constito* 
tion9  that  the  executive  power  should  be  a  branch,  though  not 
the  whole,  of  the  legislature.  The  crown  cannot  begin  of  itself 
any  alterations  in  the  present  established  law;  but  it  may 
approve  or  disapprove  of  the  alterations  suggested  and  con- 
sented to  by  the  two  houses.  The  legislative  therefore  cannot 
abridge  the  executive  power  of  any  rights  which  it  now  has  by 
law,  without  its  own  consent :  since  the  law  must  perpetually 
stand  as  it  now  does,  unless  all  the  powers. will  agree  to  alter 
it.  And  herein  indeed  consists  the  true  excellence  of  the  Eng- 
lish government,  that  all  the  parts  of  it  form  a  mutual  check 
upon  each  other.  In  the  legislature,  the  people  are  a  check 
upon  the  nobility,  and  the  nobility  a  check  upon  the  people; 
by  the  mutual  privilege  of  rejecting  what  the  other  has  resolved : 
while  the  king  is  a  check  upon  both,  which  preserves  the  exe- 
cutive power  from  encroachments. 

The  lords  spiritual  consist  of  two  archbishops  and  twenty- 
four  bishops.  The  lords  temporal  consist  of  all  the  peers  of 
the  realm,  the  bishops  not  beiug  in  strictness  held  to  be  such, 
but  merely  lords  of  parliament.  Some  of  the  peers  sit  by 
descent ;  some  by  creation :  others,  since  the  union  with  Scot- 
land, by  election,  which  is  the  case  of  the  sixteen  peers,  who 
represent  the  body  of  the  Scots  nobility.  The  peers  for  Ire- 
land, at  present,  are  28,  but  the  number  is  indefinite,  and  may 
be  increased  at  will  by  the  power  of  the  crown. 

A  body  of  nobility  is  more  peculiarly  necessary  in  our  mixed 
and  compounded  constitution,  in  order  to  support  the  rights  of 
both  the  crown  and  the  people ;  by  forming  a  harrier  to  with- 
stand  the  encroachments  of  both.  It  creates  and  preserves  that 
gradual  scale  of  dignity,  which  proceeds  from  the  peasant  to 
the  prince ;  rising  like  a  pyramid  from  a  broad  foundation,  and 
diminishing  to  a  point  as  it  rises.  The  nobility  therefore  are 
the  pillars,  which  are  reared  from  among  the  people,  more  im- 
mediately to  support  the  throne ;  and  if  that  falls,  they  must 
also  be  buried  under  its  ruins.  Accordingly,  when  in  the  17th 
century  the  commons  had  determined  to  extirpate  monarchy, 
they  also  voted  the  house  of  lords  to  be  useless  and  dangerous. 

The  commons  consist  of  all  such  men  of  any  property  in  the 
kingdom,  as  have  not  seats  in  the  house  of  lords ;  every  one  of 
which  has  a  voice  in  parliament,  either  personally,  or  by  his 
representatives.  This,  however,  must  be  understood  with  some 
limitation.  Those  who  are  possessed  of  land  estates,  though  to 
the  value  of  only  40i .  per  annum,  have  a  right  to  vote  for  mem- 
bers of  parliament ;  as  have  most  of  the  members  of  corpora- 
tions, boroughs.  Sec.  Hut  there  are  very  large  trading  towns, 
and  populous  places,  which  send  no  members  to  parliament; 
and  of  those  towns  which  do  send  members,  great  numbers  of 
the  inhabitants  have  no  votes.  Many  thousand  persons,  of 
great  personal  property,  have,  therefore,  no  representatives. 
Indeed,  the  inequality  and  defectiveness  of  the  representation 
has  been  justly  considered  as  one  of  the  greatest  imperfections 
in  the  English  constitution.  The  extension  of  parliaments  to 
seven  years,  has  alio  been  viewed  in  the  same  light. 

The  house  of  commons,  in  the  reign  of  Henry  VI.  consisted 
of  300  members.  In  Sir  E.  Coke's  time  they  amounted  to  493. 
In  1707,  they  were  augmented  to  513,  for  England  and  Wales; 
but  the  union  with  Scotland  taking  place  in  the  above  year, 
forty-five  representatives  were  added  for  that  country.  In  1801, 
when  the  union  with  Ireland  was  effected,  an  additional  100  was 
introduced,  so  that  the  whole  house  of  commons  now  consists  of 
6.V4  members ;  viz,  80  knights  for  40 counties  in  England;  50 
citizens  for  25  cities,  (Ely  sending  none,  and  London  four,) ;  334 
burgesses  for  167  boroughs,  and  live  burgesses  for  Ave  boroughs, 
viz.  Abingdon,  Banbury,  Be* d ley,  Higham  Ferrers,  and  Mon- 
mouth;  four  burgesses  for  the  two  universities  of  Oxford  and 
Cambridge  ;  10  barons  for  the  eight  cinque  ports,  vis.  Hastings, 
Dover,  Sandwich,  Romney,  H)the,  and  their  three  branches, 
Rye,  Winehclsta,  and  Sea  ford  ;  12  knights  for  12  counties  in 
Wales ;  12  burgesses  for  12  boroughs  in  that  country ;  30  knights 
for  the  shiies  of  Scotland,  and  15  burgesses  for  its  boroughs ;  04 
knights  aud  30  buigesses  for  Ireland.  Every  member,  though 
chosen  by  one  particular  district,  *  hen  elected  and  returned, 
serves  for  the  whulc  realm.    For  the  cud  of  his  coming  thither  is 


not  particular,  bot  general ;  not  merely  so  serve  bm  constituents, 
but  also:  the  commonwealth,  and  to-  advise  bis  majesty,  at 
appears  from  the  writ  of  summons. — To  prevent  bribery,  the 
following  oath  is  provided  to  be  administered  to  every  volet 
prior  to  his  being  polled : — "  I,  ■■    ■    ■  ,  do  swear  (or 

being  ono  of  the  people  called  Quakers,  do  solemnly  aArm,)  I 
have  not  received  or  had,  by  myself,  or  any  person  whatsoever 
in  trust  for  me,  or  for  my  use  and  benefit,  directly  or  indirectly, 
any  sum  or  sums  of  money,  office,  place  or  employment,  gift  or 
reward,  or  any  promise  or  security  for  any  money,  ofice,  or 
employment,  or  gift,  in  order  to  give  my  vote  at  this  election: 
and  that  I  have  not  before  been  polled  at  this  elects**.  -So 
help  me  God." 

These  are  the  constituent  parts  of  a  parliament  j  the  king. 
the  lords  spiritual  and  temporal,  and  the  commons.-  'Parts,  of 
which  each  is  so  necessary,  -that  the  consent  of  all  three-  is 
required  to  make  any  new  law  that  should  bind  the  subject. 
Whatever  is  enacted  for  law  for  one,  or  by  two  only,  of  the 
three,  is  no  statute ;  and  to  it  no  regard  is  due*  unless  in  mat- 


ters relating  to  their  own  privileges.  The  power  and  iui 
tion  of  parliament,  says  Edward  Coke,  is  so  transcendent  and 
absolute,  that  it  cannot  bo  confined,  either  for  oaeses  or  per- 
sons, within  any  bounds.  It  hath  sovereign  and  eneootrollablt 
authority  in  making,  confirming,  enlarging,  restraining,  abro- 
gating, repealing,  reviving,  and  exfioundinej  of  laws,  concern- 
ing matters  of  all  possible  de-nominations*  ecclesiastical,  or 
temporal,  civil,  military,  maritime,  or  criminal:  this  being  the 
place  where  that  absolute  despotic  power,  which  most  in  all 
governments  reside  somewhere,  is  entrusted  by  the  eonstitotiee 
of  these  kingdoms.  All  mischiefs  and  grievances,  operations 
and  remedies,  that  transcend  the  ordinary  coarse  of  the  laws, 
are  within  the  reach  of  this  extraordinary  tribunal.  It  can 
regulate  or  new  model  the  succession  to  the  crown ;  as  was 
done  in  the  reign  of  Henry  VIII.  and  William  III.  -  It  can 
alter  the  established  religion  of  the  land ;  as  was  done  in  a 
variety  of  instances,  in  the  reign  of  king  Henry  VIII.  and  als 
three  children,  Edward  VI.,  Mary,  and  Elisabeth.  It  can 
change  and  create  afresh  even  the  constitution  of  the  kingdom*, 
and  of  parliaments  themselves;  as  was  done  by  the  act  of 
union,  and  the  several  statutes  for  triennial  and  septennial 
elections.  It  can,  in  short,  do  every  thing  that  is  not  naturally 
impossible;  and  therefore  some  have  not  scrupled  to esH its 
power  by  a  figure  rather  too  bold,  \ht  omnipotence  of  pmrlimment. 
But  then  their  power,  however  great,  was  given  them  id  trust 
and  therefore  ought  to  be  employed  according  to  the  rales  of 
justice,  and  for  the  promotion  of  the  general  welfare  of  the 
people.  And  it  is  a  matter  most  essential  to  the  liberties  of 
the  kingdom,  that  such  members  be  delegated  to  this  in- 
portant  trust,  as  are  most  eminent  for  their  probity,  their  forti- 
tude, and  their  knowledge ;  for  it  was  a  known  apophthegm  of 
the  great  lord  treasurer  Burleigh,  "that  England  could  never 
be  ruined  but  by  a  parliament:"  and,  as  Sir  Mathew  Hale  ob- 
serves, this  being  the  highest  and  greatest  court,  over  wttea 
none  other  can  have  jurisdiction  in  the  kingdom,  if  by  any 
means  a  misgovern  men  t  should  any  way  fall  opon  it,  the  sub- 
jects of  this  kingdom  are  left  without  all  manner  of  legal 
remedy.  In  order  to  prevent  the  mischiefs  that  might  arise,  by 
placing  this  extensive  authority  in  hands  that  are  either  in- 
capable, or  else  improper,  to  manage  it,  it  is  provided,  that  no 
one  shall  sit  or  vote  in  either  house  of  parliament,  nnless  he  be 
twenty-one  years  of  age.  To  prevent  innovations  in  reffgfon 
and  government,  it  is  enacted,  that  no  member  shall  rote  or 
sit  in  either  house,  till  he  hath,  in  the  presence  of  the  house, 
taken  the  oaths  of  allegiance,  supremacy,  and  abjuration;  and 
subscribed  and  repeated  the  declaration  against  transabstan- 
tiation,  the  invocation  of  saints,  and  the  sacrifice  of  the  mass. 
It  is  also  enacted,  that  no  alien,  born  out  of  the  dominions  of  the 
croun  of  Great  Britain,  even  though  he  be  naturalised,  shall 
be  capable  of  being  a  member  of  either  house  of  parliament 

Some  of  the  most  important  privileges  of  the  members  of 
either  house  are,  privilege  of  speech,  of  person,  of  their  domes- 
tics, and  of  their  lands  and  goods.  As  to  the  first,  privilege  of 
speech,  it  is  declared  by  the  statute  of  1  William  anil  Mary, 
st.  2.  c.  2.  as  one  of  the  liberties  of  the  people,  •*  that  the  free- 
dom of  speech,  and  debates,  and  proceedings  in  parliament, 
ought  not  to  he  impeached  or  questioned  in  any  court  or  place 
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t  of  parliament"  And  this  fieecloni  of  speech  is  particularly 
dcoiauded  of  Uie  king  in  person,  by  the  speaker  of  the  house 
of  commons,  at  the  opening  of  every  new  parliament.  So  are* 
Che  other  privileges,  of  person,  servants,  lands,  and  goods. 
This  includes  not  only  privilege  from  illegal  violence,  but  also 
from  Iff*'  arrests,  and  seizures  by  process  from  the  courts  of 
law.  To  assault  by  violence  a  member  of  either  house,  or  his 
menial  servants,  is  a  high  contempt  of  parliament,  and  there 
punished  with  the  utmost  severity.  Neither  can  any  member 
of  either  house.be  arrested  and  taken  into  custody,  nor  served 
with  any  process  of  the  courts  of  law ;  nor  can  ins  menial  ser- 
vants be  arrested ;  nor  can  any  entry  be  made  on  his  lands ; 
nor  can  bis  goods  be  distrained  or  seized,  without  a  breach  of 
U»e  privilege  of  parliament.  This  exemption,  however,  from 
arrests  for  lawful  debts,  waa  always  considered  by  the  public 
as  a  grievance.  The  lords  and  commons  therefore  generously 
relinquished  their  privilege  by  act  of  parliament  in  1770 ;  and 
members  of  both  houses  may  now  be  sued  like  other  debtors. 

The  bouse  of  lords  have  a  right  to  be  attended,  and  conse- 
quently are,  by  the  judges  of  the  courts  of  king's  bench  and 
common  pleas,  and  such  of  the  barons  of  the  exchequer  as  are 
of  the  degree  of  the  coif,  or  have  been  made  sergeants  at  law ; 
a*  likewise  by  the  masters  of  the  court  of  chancery ;  for  their 
advice  in  point  of  law,  and  for  the  greater  dignity  of  their  pro- 
ceedings. The  speaker  of  the  bouse  of  lords  is  generally  the 
lord  ohanecllor,  or  lord  keeper  of  the  great  seai,  which  digni- 
ties are  commonly  vested  in  the  same  person.  Each  peer  has 
a  right,  by  leave  of  the  bouse  as  being  his  own  representative, 
when  a  vote  passes  contrary  to  his  sentiments,  to  enter  his 
dissent  on  the  journals  of  the  house,  with  the  reasons  for  such 
dissent;  which  is  usually  styled  bis  protest.  Upon  particular 
occasions,  however,  these  protests  have  been  so  bold  as  to  give 
ofleace  to  the  majority  of  the  house,  and  have  therefore  been 
expunged  from  their  journals :  but  this  has  always  been  thought 
a  vieieat  measure,  and  not  very  consistent  with  the  general 
right  of  protesting. 

The  house  of  commons  may  be  properly  styled  the  grand 
inquest  of  Great  Britain,  impowered  to  inquire 'into  all  national 
grievances,  in  order  to  see  them  redressed.  The  peculiar  laws 
and  customs  of  the  house  of  commons  relate  principally  to  the 
rai«ing  of  taxes,  and  the  elections  of  its  members. 

With  regard  to  taxes:  it  is  the  ancient  indisputable  privi- 
lege and  right  of  the  bouse  of  commons,  that  all  grants  of  sub- 
sidies, or  parliamentary  aids,  do  begin  in  their  house,  and  are 
first  bestowed  by  them:  although  their  grants  are  not  effectual 
to  ail  intents  and  purposes,  until  they  have  tho  assent  of  the 
other  two  branches  of  the  legislature.  The  general  reason 
given  for  this  exclusive  privilege  of  the  house  of  commons  is, 
that  the  supplies  are  raised  upon  the  body  of  the  people,  and 
therefore  it  is  proper  that  they  alone  should  have  the  right  of 
taxing  themselves.  And  so  reasonably  jealous  arc  the  com- 
mons of  this  privilege,  that  herein  they  will  not  suffer  the  other 
house  to  exert  any  power  hot  that  of  rejecting;  they  will  not 
permit  the  least,  alteration  or  amendment  to  be  made  by  the 
lords-  to  the  mode  of  taxing  the  people  by  a  money  bill.  Under 
.this  appellation  are  included  all  bills  by  which  money  is  directed 
to  be  raised  upon  the  subject,  for  any  purpose,  or  in  any  shape 
whatsoever;  either  for  the  exigencies  of  government,  and  rol- 
leoted  from  the  kingdom  in  general,  as  the  land-tit  x;  or  for 
private  benefit,  aud  collected  in  any  particular  district,  as  by 
turnpikes,  parish-rates,  and  the  like. 

The  method  of  making  laws  is  much  the  same  in  both  houses. 
lii  each  house  the  act  of  the  majority  binds  the  whole :  and 
this  majority  is  declared  by  votes  openly  and  publicly  given  ; 
not  as  at  Venice,  and  many  other  senatorial  assemblies,  pri- 
vately or  6y  ballot  This  latter  method  may  be  serviceable, 
to  prevent  intrigues  and  unconstitutional  combinations,  but 
is  impracticable  where  a  member's  conduct  must  be  open  to 
the  inspection  of  bis  constituents. 

To  bring  a  bill  into  the  house  of  common*,  if  the  relief  sought 
by  it  is  of  a  private  nature,  it  is  first  necessary  to  prefer  a  peti- 
tion ;  which  most  be  presented  by  a  member,  and  usually  sets 
forth  the  grievance  desired  to  be  remedied.  This  petition 
(when  founded  on  facta  that  may  be  in  their  nature  disputed) 
is  referred  to  a  committee  of  members,  who  examine  the  mat- 
ter alleged,  and  accordingly  report  it  to  the  bouse ;  aud  then 


(or,  otherwise,  upon  the  mere  petition)  leave  f s  given  to  bring 
in  the  bill.    In  pnblie  matters,  the  bill  is  brought  in  upon  mo- 
lion  made  to  the  bouse,  without  any  petition.    (In  the  noose  of 
lords,  if  the  bill  begins  there,  it  is,  when  of  a  private  nature, 
referred  to  two  of  the  judges,  to  examine  and  report  the  state 
of  the  facts  alleged,  to  see  that  all  necessary  parties  consent, 
and  to  settle  all  points  of  technical  propriety.)    This  is  read  a 
first  time,  and,  at  a  convenient  distance,  a  second  time ;  and 
after  each  reading,  the  speaker  opens  to  the  bouse  the  sub- 
stance of  the  bill,  and  puts  the  question,  whether  it  shall  pro- 
ceed any  farther.    The  introduction  of  the  bill  may  be  originally 
opposed,  as  the  bill  itself  may  at  either  of  the  readings ;  and  if 
the  opposition  succeeds,  the  bill  mnst  be  dropt  for  that  ses- 
sion ;  as  it  must  also,  if  opposed  with  success  In  any  of  the 
subsequent  stages.     After  the  second  reading,  it  is  committed, 
that  is,  referred  to  a  committee;  which  is  either  selected  by 
the  house  in  matters  of  small  importance,  or  else,  if  the  bill  is 
a  matter  of  great  or  national  consequence,  the  house  resolves 
itself  into  a  committee  of  the  whole  house.    A  committee  of 
the  whole  house  is  composed  of  every  member ;  and,  to  form 
it,  the  speaker  quits  the  chair  (another  member  being  appointed 
chairman),  and  may  sit  and  debate  as  a  private  member.    In 
these  committees,  the  bill  is  debated  clause  by  clause,  amend- 
ments made,  the  blanks  filled  up,  and  sometimes  the  bill  entirely 
new-modelled.    After  it  has  gone  through  the  committee,  the 
chairman  reports  it  to  the  bouse,  with  such  amendments  as  the 
committee  have  made;  and  then  the  house  re-consider  the 
whole  bill  again,  and  the  question  is  repeatedly  put  upon  every 
clause  and  amendment.     When  the  house  have  agreed  or  dis- 
agreed to  the  amendments  of  the  committee,  and  sometimes 
added  new  amendments  of  their  own,  the  bill  is  then  ordered 
to  be  engrossed,  or  written  in  a  strong  gross  hand,  on  one  or 
more  long  rolls  of  parchment  sewed  together.    When  this  is 
finished,  it  is  read  a  third  time,  and  amendments  are  some- 
times then  made  to  it;  and,  if  a  new  clause  be  added,  it  is 
done  by  tacking  a  separate  piece  of  parchment  on  the  bill, 
which  is  called  a  rider.    The  speaker  then  again  opens  the 
contents;  and,  holding  it  up  in  his  hands,  puts  the  question 
whether  the  bill  shall  pass.     If  this  be  agreed  to,  the  title  to  it 
is  then  settled.    After  this,  one  of  the  members  is  directed  to 
carry  it  to  the  lords,  and   desire  their  concurrence;   who, 
attended  by  several  more,  carries  it  to  the  bar  of  the  house  of 
peers,  and  there  delivers  it  to  their  speaker,  who  comes  down 
from  bis  woolsack  to  receive  it.    It  there  passes  through  the 
forms,  as  in  the  other  house,  (except  engrossing,  which  is 
already  done),  and  if  rejected,  no  more  notice  is  taken,  but  ft 
passes  sub  silentio,  to  prevent  nnbeeoming  altercations^    Hut  if 
It  be  agreed  to,  the  lords  send  a  message  by  two  masters  in 
chancery  (or.  sometimes,  in  matters  of  high  importance,  by  two 
of  the  judges)  that  they  have  agreed  to  the  same  ;  and  the  bill 
remains  with  the  lords,  if  they  have  made  no  amendment  to  it. 
Hut  if  any  amendments  are  made,  such  amendments  are  sent 
down  with  the  bill  to  receive  the  concurrence  of  the  commons. 
If  the  commons  disagree  to  the  amendments,  a  conference 
usually  follows  between  members  deputed  from  each  hcuse ; 
who,  for  the  most  part,  settle  and  adjust  the  difference:  but  if 
both  houses  remain  inflexible,  tho  bill  is  dropped.    If  the  com- 
mons agree  to  the  amendments,  the  bill  is  a^nt  back  to  the 
lords  by  one  of  the  members,  with  a  message  to  acquaint  them 
therewith.    The  same  forms  are  observed  mutatis  mutandis, 
when  the  bill  begins  in  the  house  of  lords.    Hut  when  an  act 
of  grace  or  pardon  is  passed,  it  is  first  signed  by  his  majesty, 
and  then  read  once  only  in  each  of  the  houses,  without  any 
new  engrossing  or  amendment.     And  when  both  houses  have 
done  with- any  bill,  it  always  is  deposited  in  the  house  of  peers, 
to  wait  the  royal  assent;  except  in  the  case  of  a  money-hill, 
which  after  receiving  the  concurrence  of  the  lords,  is  sent  back 
to  the  house  of  commons.     It  may  be  necessary  here  to  acquaint 
the  reader,  that  both  in  the  houses,  and  in  their  committees, 
the  slightest  expression,  or  most  minute  alteration,  does  not 
pass  till  the  speaker,  or  the  chairman,  puts  the  question  :  which, 
in  the  house  of  commows,  is  answered  by  out  or  no ;  and,  in  the 
house  of  peers,  by  content,  or  not  content. 

The  giving  the  royal  assent  to  bills  is  a  matter  of  great  form. 
When  the  king  is  to  pass  btlls^in  person,  he  appears  on  Ms 
throne  in  the  house  of  peers,  in  his  royal  robes,  with  the  crown 


772 


PAR 


DICTIONARY   OF   MECHANICAL   SCIENCE. 


FAR 


oo  his  head,  and  attended  by  his  great  officers  of  state  and 
heralds.  A  seat  on  the  right  hand  of  the  throne,  where  the 
princes  of  Scotland,  when  peers  of  England,  formerly  sat,  is 
reserved  for  the  prince  of  Wales.  The  other  princes  of  the 
blood  sit  on  the  left  hand  of  the  king ;  and  the  chancellor  on  a 
close  bench  removed  a  little  backwards.  The  viscounts  and 
temporal  barons,  or  lords,  face  the  throne,  on  benches,  or  wool- 
packs,  covered  with  red  cloth  or  baize.  The  beneb  of  bishops 
rans  along  the  house  to  the  bar  on  the  right  hand  of  the  throne ; 
as  the  dukes  skid  earls  do  on  the  left.  The  chancellor  and 
judges,  on  ordinary  days,  sit  upon  wool-packs,  between  the 
barons  and  the  throne.  The  common  opinion  is,  that  the  house 
fitting  on  wool,  is  symbolical  of  wool  being  formerly  the  staple 
commodity  of  the  kingdom.  Many  of  the  peers,  on  solemn 
occasions,  appear  in  their  parliamentary  robes.  None  of  the 
commons  have  any  robes,  excepting  the  speaker,  who  wears  a 
long  black  silk  gown ;  and  when  he  appears  before  the  king  it  is 
trimmed  with  gold.  The  royal  assent  may  be  given  two  ways ; 
1.  In  person.  When  the  king  sends  for  the  house  of  commons 
to  the  house  of  peers,  the  speaker  carries  op  the  money  bill  or 
bills  in  bis  hand ;  and,  in  delivering  them,  he  addresses  his 
majesty  in  a  solemn  speech,  in  which  he  seldom  fails  to  extol 
the  generosity  and  loyalty  of  the  commons,  and  to  tell  bis 
majesty  how  necessary  it  is  to  be  frugal  of  the  public  money. 
It  is  upon  this  occasion,  that  the  commons  of  Great  Britain 
appear  in  their  highest  lustre.  The  titles  of  all  bills  that  have 
passed  both  booses  are  read ;  and  the  king's  answer  is  declared 
by  the  clerk  of  the  parliament  in  Norman-French.  If  the  king 
consents  to  a  public  bill,  the  clerk  usually  declares,  le  roy  le 
veui,  "the  king  wills  it  so  to  be  ;"  if  to  a  private  bill,  sou  fait 
amine  ilett  desire4,  "  be  it  as  it  is  desired."  If  the  king  refuses 
his  assent,  it  is  in  the  gentle  language  of  le  roy  sy  avis  era,  "  the 
king  will  advise  upon  it."  When  a  money-bill  is  passed,  it  is 
carried  up  and  presented  to  the  king  by  the  speaker  of  the 
house  of  commons,  and  the  royal  assent  is  thus  expressed,  le 
roy  remercie  set  loyal  subjects,  accepte  leur  benevolence*  et  auffi  le 
veui,  "  the  king  thanks  his  loyal  subjects,  accepts  their  bene- 
volence, and  wills  it  so  to  be."  In  case  of  an  act  of  grace, 
which  originally  proceeds  from  the  crown,  and  has  the  royal 
assent  in  the  first  stage  of  it,  the  clerk  of  the  parliament  thus 
pronounces  the  gratitude  of  the  subject ;  le  prelats,  seigneurs,  et 
commons,  en  ce  present  parliament  assemblies,  au  worn  de  tout  vous 
autres  subjects,  remercient  tree  humllement  votre  majestS :  et  prient 
a  Dieu  vous  donner  en  santk  bonne  vie  et  longue ;  "  the  prelates, 
lords,  and  commons,  in  this  present  parliament  assembled,  in 
the  name  of  all  your  other  subjects,  most  humbly  thank  your 
majesty,  and  pray  to  God  to  grant  you  in  health  and  wealth 
long  to  live."  2.  By  the  statute  33  Hen.  VIII.  c.  21.  the  king 
may  give  bis  assent  by  letters  patent  under  his  great  seal 
signed  with  his  hand,  and  notified,  in  his  absence  to  both 
houses  assembled  together  in  the  high  house,  by  commissioners 
consisting  of  certain  peers,  named  in  the  letters.  And,  when 
the  bill  has  received  the  royal  assent  in  either  of  these  ways,  it 
is  then,  and  not  before,  a  statute  or  act  of  parliament. 

This  statnte  or  act  is  placed  among  the  records  of  the  king- 
dom ;  there  needing  no  formal  promulgation  to  give  it  the  force 
of  a  law,  as  was  necessary  by  the  civil  law  with  regard  to  the 
emperor's  edicts ;  because  every  man  in  England  is,  in  judg- 
ment of  law,  party  to  the  making  of  an  act  of  parliament,  being 
present  thereat  by  bis  representatives.  However,  copies  thereof 
are  usually  printed  at  the  king's  press,  for  the  information  of 
the  whole  land.  An  act  of  parliament  thus  made,  is  the  exer- 
cise of  the  highest  authority  that  this  kingdom  acknowledges 
upon  earth.  It  hath  power  to  bind  every  subject  in  the  land, 
and  the  dominions  thereunto  belonging;  nay,  even  the  king 
himself,  if  particularly  named  therein.  And  it  cannot  be 
altered,  amended,  dispensed  with,  suspended,  or  repealed,  but 
in  the  same  forms,  and  by  the  same  authority  of  parliament ; 
for  it  is  a  maxim  in  law,  that  it  requires  the  same  strength  to 
dissolve  as  to  create  an  obligation. 

Such  is  the  parliament  of  Great  Britain :  the  source  and 
guardian  of  our  liberties  and  properties,  the  strong  cement 
which  binds  the  foundation  and  superstructure  of  our  govern- 
ment, and  the  wisely  concerted  balance,  maintaining  an  equal 
poise,  that  oo  one  part  of  the  three  estates  overpower  or  dis- 
tress either  of  the  other. 


PARLIAMENT  Heel,  the  causing  a  ship  to  incline  a  KttH 
on  one  side,  so  as  to  clean  the  upper  part  of  her  bottom  on  tM 
other,  and  cover  it  with  fresh  composition,  which  latter  ope- 
ration is  called  boot-topping. 

PARODY,  a  poetical  pleasantry,  consisting  in  applying  tfce 
verses  written  on  one  subject,  by  way  of  ridicule,  to  another; 
or  in  turning  a  serious  work  into  a  borlesqne,  by  affecting  to 
observe,  as  nearly  as  possible,  the  same  rhymes,  words,  as* 
cadences. 

PAROLE,  a  term  signifying  any  thing  done  verbally,  or  by 
word  of  mouth,  in  contradistinction  to  what  is  written ;  that, 
an  agreement  may  be  by  parole.  Evidence  also  may  be  divided 
into  parole  evidence  and  written  evidence.  A  parole  release 
is  good  to  discharge  a  debt  by  simple  contract,  2  Show,  417. 
The  holder  of  a  bill  of  exchange  may  authorise  another  to 
indorse  his  name  upon  it. 

PARREL,  a  machine  used  to  fasten  the  sail-yards  of  a  skip 
to  the  mast,  in  such  manner  as  that  they  may  be  easily  hoisted 
and  lowered  thereon;  there  are  four  different  kinds  of  panels, 
viz.  Parrel  Rope,  is  formed  of  a  single  rope  well  served,  aad 
furnished  with  an  eye  at  each  end ;  this  being  passed  round  tie 
yard  is  seized  fast  on,  the  two  ends  are  passed  round  the  after 
part  of  the  mast,  and  one  of  them  being  brought  under  and 
the  other  over  the  yard,  the  two  eyes  are  lashed  together  wHfc 
a  piece  of  spun  yarn ;  this  is  seldom  used  but  for  the  top  gal- 
lant or  smaller  yards.  Parrel  with  Ribs  and  TYucks,  is  formed 
by  passing  the  two  parts  of  the  parrel  rope  through  the  two 
holes  in  the  ribs,  observing  that  between  every  two  ribs  is 
strung  a  truck  on  each  part  of  the  rope*  See  the  articles  Rrs 
and  Truck.  The  ends  of  the  parrel  rope  are  made  fast  with 
seizings,  these  are  chiefly  used  on  the  top-sail  yards.  Parrel 
with  Trucks,  is  composed  of  a  single  rope  passing  through  a 
number  of  trucks  sufficient  to  embrace  the  mast ;  these  are  prin- 
cipally used  for  the  cheeks  of  a  gaff.  Truss  Parrel,  is  fbnaed 
by  fixing  a  rope  upon  the  middle  of  the  yard,  which,  passing  at 
the  back  of  the  roast,  is  reeved  through  an  iron  thimble, 
spliced  into  another  rope,  (also  fastened  upon  Che  yard,)  and 
commnnicates  with  a  tackle  reaching  to  the  deck,  whereby  it 
may  be  occasionally  slackened  or  straitened ;  ships  of  war  gene- 
rally have  two  of  these,  one  leading  from  each  side,  and  they 
arc  peculiar  to  the  lower  yards. 

PARSLEY.  The  uses  of  parsley,  in  cookery,  both  for  saoee 
and  garnish,  are  numerous  and  well  known.  It  is,  however, 
poisonous  to  several  kinds  of  birds  ;  and,  although  so  common- 
ly used  at  table,  facts  have  been  adduced,  from  which  it  woaU 
appear,  that  in  some  constitutions  it  occasions  epilepsy,  or  at 
least  aggravates  the  fits  in  those  who  are  subject  to  that  dis- 
ease. Inflammation  in  the  eyes  has  also  been  attributed  to  the 
use  of  it.  Parsley  is  eaten  with  great  avidity  by  sheep,  and 
has  been  recommended  for  use,  in  several  diseases  of  those 
animals,  as  well  as  in  some  diseases  of  horses.  Both  the  roots 
and  seed  are  employed  in  medicine.  The  former  have  a  sweet- 
ish taste,  accompanied  with  a  slight  warmth,  and  a  favour 
somewhat  resembling  that  of  the  carrot ;  the  latter  are  warn 
and  aromatic*  Parsley  is  an  annual  plant,  a  native  of  Sardi- 
nia, and  propagated  by  seed,  which  is  usually  sown  about  the 
month  of  March. 

PARSNIPS,  are  well-known  edible  roots,  which  are  propa- 
gated by  seed  sown  in  February  or  March,  and  the  roots  are  h 
perfection  about  October.  These,  besides  their  use  as  a  vegeta- 
ble for  the  table,  are  of  great  value  for  the  feeding  of  cattle, 
horses,  sheep,  and  hogs.  Land  in  Guernsey,  which  lets  for  £7 
an  acre,  is  sown  with  parsnips  to  feed  cattle :  and  the  milk  of 
the  cows  so  fed  is  not  only  richer  than  it  would  otherwise  be, 
but  yields  butter  of  fine  saffron  colour  and  excellent  taste.  If 
washed  clean  and  sliced  among  bran,  horses  eagerly  devoar 
parsnipspaod  thrive  well,  though  there  is  a  notion  that  they  are 
thereby  subject  to  become  blind.  They  fatten  sheep  and  oxea 
in  a  short  time ;  and  for  pigs  they  are  at  least  equal  if  not  su- 
perior to  carrots.  As  food  for  mankind,  they  are  considered 
extremely  nutritive,  and  may  with  great  advantage  be  kept  oa 
board  ships  for  long  voyages.  It  is,  however,  said  that  they 
should  not  be  dug  up  for  use  in  the  spring,  because,  at  that 
season,  the  nutritive  juices  rising  upward  to  produce  the  seed, 
they  are  then  unwholesome.  Parsnips  abound  in  saccharin* 
juice ;  and  various  experiments  have  in  vain  been  made  with 
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a  view  to  extract  sugar  from  them.  In  some  parts  of  Ireland 
they  are  used  instead  of  malt  in  brewing:  and,  when  properly 
fermented,  afford  an  agreeable  beverage.  The  seeds  are  said 
ia  some  cases  to  have  proved  an  efficacious  remedy  in  inter- 
oat  ted  fevers. 

PARSON,  signifies  the  incumbent  of  a  chnrch.  He  is  in 
himself  a  body  corporate,  in  order  to  protect  aud  defend  the 
rights  of  the  church  by  a  perpetual  succession.  When  a  parsou 
ia  instituted  and  inducted  into  a  rectory,  he  is  then,  and  not 
before,  in  fall  and  complete  possession.     1  Black.  301. 

PART,  in  Music,  the  name  of  each  of  the  melodies  of  any 
•anionic  composition,  and  which,  when  performed  in  anion, 
form  its  harmony.  Four  is  the  fewest  number  of  parts  with 
which  the  chords  necessary  to  elaborate  harmony,  oan  be  com- 
pletely filled. 

PARTERRE,  in  Gardening,  a  level  division  of  ground, 
which,  for  the  most  part  faces  the  south  and  best  front  of  a 
hoase;  and  is  generally  furnished  with  evergreens,  flowers,  &c. 

PARTICLE,  the  minute  part  of  a  body,  or  an  assemblage  of 
several  atoms  of  which  natural  bodies  are  composed.  This 
term  is  frequently  used  as  synonymous  with  atom,  corpuscule, 
aad  molacule,  but  sometimes  it  is  distinguished  from  them. 

PARTIES,  in  Law,  signify  the  persons  that  are  named  iu  a 
sleed  or  fine,  vis.  those  that  made  the  deed,  or  levied  the  tine, 
aad  also  those  to  whom  the  same  was  made  or  levied. 

PARTING,  in  Chemistry  and  Metallurgy,  is  an  operation 
by  which  gold  and  silver  are  separated  from  each  other.  In  this 
•ease  it  ia  the  same  with  refining  metals,  or  obtaining  them  in 
a  pare  state.  Gold  and  silver  are  called  perfect  metals,  be- 
cause  they  are  capable  of  withstanding  the  action  of  very  strong 
beat  All  other  metals  are  reduced  to  the  state  of  oxides  when 
subject  to  fire  with  access  of  air.  Gold  and  silver  may  therefore 
be  purified  from  baser  metals,  by  keeping  them  melted  till  the 
alloy  be  destroyed.  But  this  process  is  tedious  and  expensive, 
from  the  great  consumption  of  fuel.  A  shorter  aud  more  ad- 
vantageous method  of  refining  gold  and  silver  has  been  disco- 
vered. A  certain  quantity  of  lead  is  put  into  the  crucible  with 
the  alloy  of  gold  and  silver,  the  whole  is  exposed  to  the  action 
of  the  fire  ;  and  the  lead  being  quickly  converted  by  beat  into 
an  oxide,  which  is  easily  melted  into  a  semi-vitrified  and  pow- 
erful vitrifying  matter,  called  litharge,  we  have  only  to  increase 
the  proportion  of  imperfect  metals,  the  litharge  will  prevent 
them  from  being  so  well  covered  and  protected  by  the  perfect 
metals ;  and  by  uniting  with  these  imperfect  metals,  it  com- 
municates to  them  its  property  of  being  very  easily  oxidated. 
By  its  vitrifying  and  fusing  property,  exercised  with  force  upon 
the  calcined  and  naturally  refractory  parts  of  the  other  metals, 
it  accelerates  the  fusion,  scorification,  and  separation  of  these 
metals.  In  this  operation  the  lead  is  scorified,  and  scorifies 
along  with  it  the  imperfect  metals.  It  separates  from  the  me- 
tallic mass,  floats  upon  the  surface  of  the  melted  mass,  and  be- 
comes vitrified.  But  as  the  litharge  would  soon  cover  the 
melted  metal,  and  by  preventing  the  access  of  air,  prevent  the 
oxidation  of  the  remaining  imperfect  metals,  such  vessels  are 
employed  as  are  capable  of  imbibing  and  absorbing  in  their 
pores  the  melted  litharge,  and  thus  removing  it  out  of  the  way. 
Or,  for  large  quantities,  vessels  are  so  constructed,  that  the 
Meed  litharge,  besides  being  soaked  in,  may  also  drain  off 
through  a  channel  made  in  the  corner  of  the  vessel. 

Vessels  made  of  lixiviated  wood  or  bone  ashes,  are  most 
proper  for  this  purpose.  These  vessels  are  called  cupels,  the 
process  itself  eupellation.  The  cupels  are  flat  and  shallow.  The 
furnace  should  be  vaulted,  that  the  heat  may  be  reverberated 
apoo  the  surface  of  the  metal  during  the  operation.  A  crust, 
or  dark-coloured  pellicle,  is  continually  forming  upon  the  sur- 
face. When  all  the  imperfect  metal  is  destroyed,  and  the 
scorification  has  ceased,  the  surface  of  the  perfect  metal  is 
seen  clean  and  brilliant,  forming  a  kind  of  fulguration,  called 
lightning.    By  thi*  mark,  the  metal  is  known  to  be  refined* 

Puridemiiom  of  Gold  by  Antimony. — When  gold  contains  but 
a  small  quantity  of  alloy,  it  may  be  separated  from  the  base 
metal  by  melting  it  in  a  crucible  that  *ill  hold  twice  its  quan- 
tity* throwing  upon  it,  whilst  in  fusion,  double  its  weight  of 
crude  antimony  (sulphuret  of  antimony).  The  crucible  is  then 
covered,  and  the  whole  kept  in  a  state  of  fusion  for  some  mi- 
aates ;  and  when  the  surface  sparkles,  it  is  poured  into  an  I 
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inverted  cone  which  has  been  previously  heated  and  greased. 
By  striking  the  cone  on  the  ground,  the  metal  will  come  out 
when  cold.  The  mass  consists  of  two  substance);  the  upper 
part  being  the  sulphur  of  the  crude  antimony,  united  with  the 
impure  alloy;  and  the  lower  part  gold,  united  to  some  of  the 
regulus  of  antimony.  This  gold  may  be  separated  from  the 
regulus  of  antimony  by  exposure  to  less  heat  than  will  melt  the 
gold,  because  antimony  is  volatile,  and  dissipates  in  such  a  heat. 
If  the  gold  is  not  sufficiently  purified  by  this  first  process,  re- 
peat it  a  second,  and  cveu  a  third  time.  When  a  part  has  been 
dissipated,  more  heat  is  required  to  keep  the  gold  in  fusion ; 
the  fire  must  therefore  be  increased  towards  the  conclusion  of 
the  operation.  The  purification  may  be  completed  by  throwing 
into  the  crucible  a  little  crude  antimony,  which  effectually  calcines 
the  remaining  regulus  of  antimony.  1 f,  after  these  operations,  the 
gold  be  deprived  of  its  usual  ductility,  this  may  be  restored  by 
fusing  it  vrith  nitre  and  borax.  The  sulphur  of  the  antimony, 
though  it  unites  with  the  basest  metals,  does  not  destroy  them, 
but  forms  with  them  a  scoria,  from  which  they  may  be  separated 
by  treatment  as  an  ore.  Diagrams  of  crucibles  are  unneces- 
sary ;  every  one  knows  that  a  crucible  is  shaped  like  a  wine 
glass.  When  the  quantity  of  silver  mixed  with  the  gold  is  con- 
siderable, they  may  be  separated  by  other  processes.  Nitric 
acid,  muriatic  acid,  and  sulphur,  which  cannot  dissolve  gold, 
attack  silver  very  easily  ;  these  three  agents  furnish  methods 
of  separating  silver  from  gold,  and  the  operation  is  called  part- 
ing.  Parting  by  nitric  acid  being  the  most  convenient,  i«  almost 
the  only  one  employed  by  goldsmiths  and  coiners,  who  call  it 
simply  parting.  That  performed  by  muriatic  acid  is  only  made 
by  cementation,  and  receives  the  name  of  concentrated  parting. 
Lastly,  parting  by  sulphur  is  effected  by  fusion ;  it  is  called  dry 
parting. 

Parting  Gold  from  Silver  by  Nitric  Acid — Though  parting 
by  nitric  acid  be  easy,  it  cannot  succeed  exactly,  unless  we  at- 
tend to  some  essential  cireumstances.  The  gold  and  silver  must 
bo  in  a  proper  proportion ;  for  if  the  gold  be  in  too  great  a  quan- 
tity, it  wonld  cover  tbo  silver,  and  guard  it  from  the  action  of 
the  acid;  therefore  when  assay ers  know  not  the  proportions  of 
gold  to  silver  in  the  mass,  they  rub  the  mass  on  a  touch-stone 
of  black  basaltes,  so  as  to  leave  a  mark  upon  it ;  they  then 
make  similar  marks  with  their  proof-needles,  (needles  composed 
of  gold  and  silver  alloyed  in  graduated  proportions,)  and  by 
comparing  the  colour  of  the  several  marks,  they  discover  the 
probable  scale  of  admixture.  If  the  trial  shews  that  in  a  given 
mass  the  silver  is  not  to  the  gold  as  three  to  one,  it  will  not 
serve  for  the  operation  of  parting  by  aqua-fortis,  and  the  quan- 
tity of  silver  necessary  to  make  an  alloy  of  that  proportion 
must  be  added.  This  operation  ia  called  quartation,  because 
the  gold  is  reduced  to  a  fourth  of  the  whole  mass.  No  inconve- 
nience arises  from  the  quantity  of  silver  being  too  great,  except 
a  waste  of  aqua-fortis.  The  nitric  acid,  or  aqua-fortis,  employed, 
most  be  pure,  and  free  from  sulphuric  and  muriatic  acids.  Its 
purity  must  therefore  be  ascertained ;  and  if  this  be  found  not 
sufficient,  the  acid  must  be  purified  by  nitrate  of  silver.  If  the 
purity  of  the  nitiic  acid  were  not  attended  to,  a  great  quantity 
of  silver  proportionable  to  these  two  foreign  acids,  would  be 
separated  during  the  solution  :  and  this  portion  of  silver  con- 
verted by  these  acids  to  sulphate  of  silver,  and  to  muriate  of 
silver,  would  remain  mingled  with  the  gold.  When  the  metal- 
lic mass  is  properly  alloyed,  it  is  to  be  reduced  to  plates  called 
cornets,  or  to  grains,  rolled  op  spirally.  These  are  put  into 
a  matrass,  and  upon  them  there  is  poured  a  quantity  of  aqua- 
fortis, whose  weight  is  to  that  of  silver  as  three  to  two  ;  and  as 
the  nitric  acid  employed  for  this  operation  is  weak,  the  solu- 
tion is  at  first  assisted  by  the  heat  of  a  sand  bath,  on  which  the 
matrass  is  placed.  When  no  further  mark  of  solution  appears 
the  aqua-fortis  charged  with  silver  is  decanted.  Fresh  nitric 
acid,  stronger  than  the  former,  but  in  less  quantity,  is  poured 
into  the  matrass.  This  is  boiled  in  the  remaining  mass,  and 
decanted  as  the  former.  Aqua-fortis  must  be  boiled  a  third 
time  on  the  remaining  gold,  that  all  the  silver  be  dissolved. 
The  gold  then  washed  with  boiling  water,  is  very  pure,  if  the 
operation  has  been  performed  with  due  attention.  It  is  called, 
gold  of  parting. 

The  silver  disolved  in  aqua-fortis  may  be  separated  by  distil- 
lation. In  this  ease  all  the  aqua-fortis  is  recovered  pure,  and  fit 
Oh 
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for  another  parting.  Or  it  may  bo  precipitated  by  some  sub- 
stance  having  a  greater  affinity  than  this  metal  with  nitric  acid. 
In  (lie  ascent,  copper  is  generally  employed  for  this  purpose. 
The  solution  of  silver  is  put  into  copper  vessels.  Tbe  aqua- 
fortis dissolves  the  copper,  and  the  silver  precipitates  ;  the 
new  solution  being  decanted,  is  then  a  solution  of  copper.  The 
precipitate  is  well  washed,  and  melted  into  an  ingot,  called 
parted  silver.  When  this  silver  has  been  obtained  from  amass 
which  bad  been  refined  by  lead,  and  when  il  baa  been  well 
washed  from  the  solution  of  copper,  it  is  very  pure.  Or  the 
silver  may  he  separated  from  Ibo  nitric  acid  by  adding  to  it 
muriatic  acid,  with  which  it  forms  muriate  of  silver.  Muriate 
of  silver  may  be  decomposed  by  mixing  it  with  soda,  and  ex- 
posing it  to  a  sufficient  heal  in  a  crucible ;  by  this  means  the 
soda  unites  (o  the  muriatic  acid,  and  sets  the  silver  free. 

Verditer.—  The  refiners  frequently  employ  this  solution  of 
copper  obtained  in  the  process  of  parting,  for  making  verditer ; 
which  is  prepared  by  adding  quick  lime  to  tbe  solution :  a  pre- 
cipitate takes  place,  which  ia  the  blue  pigment  known  by  tbe 
name  of  verditer. 

Parting  Gold  from  Silver  by  Cementation. — This  is  also  called 
concentration,  when  the  quantity  ofgold  is  so  great  to  that  of  the 
silver,  as  to  render  it  a  difficult  task  by  aqua-fonis.  The  mix- 
ed metal  to  be  cemented  is  reduced  to  plates  as  thin  as  small 
pieces  of  money.  At  the  bottom  of  tbo  crucible,  or  melting  pot, 
is  laid  a  stratum  of  cement,  composed  of  four  parts  of  brick 
dust,  one  pari  of  green  copperas  (sulphate  of  iron)  calcined  to 
redness,  and  one  part  of  common  salt,  about  the  thickness  of 
a  finger  in  depth.  Upon  this  stratum  a  layer  of  plates  of  the 
metal  is  placed,  and  then  another  stratam  of  cement,  and  soon 
till  the  crucible  is  filled.  It  is  now  placed  in  a  furnace,  or  oven 
(after  a  top  has  been  luted  on  the  crucible),  and  exposed  for 
twenty-four  boors,  till  it  becomes  red-hot,  but  not  melted.  The 
fire  is  now  left  to  go  out,  and  the  metal  to  cool,  that  it  may  be 
separated  from  the  cement,  and  hniled  repeatedly  in  pure  wa- 
ter. This  gold  is  afterwards  tried  on  a  touch-alone ;  and  if  not 
sufficiently  purified,  the  process  is  performed  a  second  time. 
By  the  above  method,  we  see  how  powerfully  silver  is  dissolved 
by  marine  acid,  when  in  a  state  of  subtile  vapour,  that  has 
been  disengaged  from  the  common  salt  of  tbe  cement.  Nitre 
may  be  used  instead  of  common  salt,  as  tbe  nitrons  acid 
readily  dissolves  silver;  but  the  mixing  of  common  salt  and 
nitre  together  is  highly  injudicious,  becanse  the  joint  acids  are 
liable  to  dissolve  some  of  the  gold  with  the  silver.  Whatever 
silver  has  been  separated,  will  now  remain  in  the  cement :  but 
il  may  be  freed  from  this  by  lead,  in  the  method  described  in 
cupe  llntion. 

Parting  Gold  from  Sitter  in  (he  Dry  Way.--  -This,  called  also 
parting  by  fusion,  is  performed  by  means  nf  sulphur,  which  has 
the  property  of  uniting  easily  with  silver,  while  it  does  not  at- 
tack gold.  This  dry  parting,  is  troublesome  and  expensive, 
and  is  not  undertaken  but  when  tbe  silver  far  exceeds  the  gold, 
because  sulphur  will  not  separate  it  10  easily  as  aqna-fortis, 
and  will  therefore  require  a  further  application  to  cupollation 
and  solution. 

Refining  Silver  by  Kitre.— The  principle 'of  this  operation  is 
founded  on  the  property  of  nitre  to  oxydato  very  powerfully  all 
base  metals  ;  whereas  the  precions  metals  are  not  affected  by  it 
For  as  the  metallic  oxides  and  glasses  remain  not  united  with 
reguline  metals,  and  as  these  latter,  when  in  fusion,  sink  to  the 
bottom  on  acconnt  of  Ibeir  great  specific  gravity,  they  may  be 
easily  parted  from  the  scoria.  The  silver  to  be  purified  by 
nitre  is  first  granulated,  then  mixed  with  a  fourth  part  of  its 
weight  of  dry  nitre,  an  eighth  part  of  potash,  and  a  little  common 
glass,  all  in  powder.  This  mixture  is  pnt  into  a  crucible,  two- 
thirds  full-  The  crucible  is  covered  with  a  smaller  crucible  in- 
verted, in  the  bottom  of  which  a  small  hole  has  been  made.  Both 
are  luted,  and  placed  in  a  furnace  capable  of  drawing  air  to 
make  the  fire  intense  enough  to  melt  the  silver.  Then  Into  the 
furnace  charcoal  is  put  to  such  a  height,  that  only  the  top  of 
the  inverted  crucible  shall  be  uncovered.  Tho  ooal  la  then 
kindled,  and  the  vessels  made  moderately  red,  and  n  hat  coal 
put  upon  the  small  hole  in  the  bottom  of  the  inverted  orori 
a  shining  light  be  observed  round  this  coal,  and  a  si 
noise  at  the  same  lime  heard,  the  operation  proec- 
fire  is  now  sustained  at  the  same  degree  till 


cease,  when  it  is  Increased,  so  that  the  silver  be  well  melted, 
and  then  the  crucibles  are  taken  out  of  the  furnace.  The  Urgt 
crucible  is  broken  when  it  is  cold,  and  the  silver  will  be  found 
at  the  bottom  covered  with  green  alkaline  scoria.  Some  silver 
is  apt  to  be  lost  in  this  operation,  by  the  swelling  and  detonat- 
ing of  ibo  nitre,  which  often  forces  it  through  the  hole  in  Us 
upper  crucible,  unless  great  care  be  used ;  this  method  has,  bow. 
ever,  its  advantages,  being  more  expeditious  than  cnpellatioe. 

Separating/  Silver  from  Copper  by  Elinuntion. — When  in  a 
large  way,  it  is  desired  to  separate  a  small  quantity  of  silver 
from  much  copper  wilh  which  it  is  alloyed,  the  process  called 
eliquation  if  resorted  to.  The  operation  depends  on  the  nearer 
affinity  of  silver  with  lead  than  with  copper:  hence  it  fuses,  and 
combines  with  lead  at  a  degree  of  beat  in  which  copper  don 
not  fuse. 

Whitening  Silver  by  Boiling, — The  whitening  of  silver  bv  boil- 
ing is  one  of  the  methods  of  parting  copper  from  silver'in  the 
humid  way.  The  silver  wrought  in  any  shape  is  first  ignited  to 
redness,  then  boiled  in  a  ley  of  muriate  of  soda  and  acidulous 
tartrate  of  potash,  and  by  so  doing  the  copper  is  removed  front 
tbe  surface,  and  the  nlver  receives  a  whiter  appearance. 

Precipitating  Sifter  by  Copper.— Copper  has  a  mueb  greater 
affinity  wilh  oxygen  than  silver ;  hencethe  silver  is  precipitated 
from  Us  solutions  as  a  fine  silver  dust,  by  metallic  copper. 
This  likewise  affords  a  means  of  discovering  what  portion  ot 
silver  may  be  contained  in  an  alloy  of  silver  and  copper.  A 
quantity  of  the  mixture  determined  by  weight  is  dissolved  in 
nitric  acid;  the  solution  is  diluted  wilh  filtered  water,  and  a 
plate  of  copper  hung  in  it,  till  no  more  precipitate.  The  weight 
of  tbe  precipitate,  when  edulcorated,  is  then  compared  with 
that  of  tbe  whole  alloyed  metal  put  to  trial.  This  silver  dost,  well 
washed,  and  mixed  with  gum  water,  is  used  in  water  painting. 

Separating  Silver  front  Copper  by  an  Alkaline  Sulpinret.  Tbe 
affinity  of  copper  with  sulphur  is  stronger  than  that  of  silver; 
henee  liver  or  sulphur  (sulphuret  of  potash)  has  been  proposed 
as  an  expedient  to  free  silver  from  copper;  for  if  silver  con- 
taining copper  be  fused  wilh  alkaline  sulphuret,  the  base  metal 
will  combine  with  the  latter,  and  be  converted  into  scoria 
floating  on  the  silver. 

Keirt  Mode  of  Separating  Silver  from  Copper.— A  compoaod 
acid  that  will  net  exclusively  upon  silver,  is  made  by  dissolving 
one  pound  of  nitrate  of  potash  (common  nitre  or  saltpetre),  in 
eight  or  ten  pounds  of  sulphuric  acid  (oil  of  vitriol),  or  by  mix- 
ing  sulphuric  and  nitric  acids.  This  acid  dissolves  silver  easily, 
while  it  will  not  attack  copper,  iron,  lead, gold,  or  platioa. 

These  properties  have  rendered  It  capable  of  a  Tery  iiefri 
application  in  the  arts.  Among  the  manufactures  at  liirmiBg- 
h am,  that  of  making  vessels  of  silver,  plated  on  copper,  is  i 
very  considerable  one ;  and  the  method  of  effecting  the  sept- 
ration  of  silver  and  copper,  by  meant  of  the  above  mentioned 
compound  of  sulphuric  acid  and  nitre  is  now  commonly  prac- 
tised by  the  manufacturers  at  Birmingham,  and  ia  mueh  more 
economical,  and  much  easier  executed,  then  any  method  pre- 
vionsly  practised  ;  nothing  more  is  necessary  than  to  pnt  til 
pieces  of  plated  metal  into  a  glased  earthen  pan,  poor  apes 
them  some  of  the  acid  liquor,  stir  them  about,  that  the  tarfacei 
may  be  frequently  exposed  to  fresh  liquor,  and  assist  the  actioe 
by  a  gentleheat,  from  100°  to  200°  of  Fahrenheit's  thrrnsmtfi 
tcr.  When  the  liquor  is  nearly  saturated,  the  silver  It  preet- 
pitated  from  it  by  common  salt,  forming  muriate  of  silver,  or 
juna  cornea,  easily  reducible  to  a  metallic  stale,  by  meltiarjl 
in  a  crucible  with  a  sufficient  quantity  of  potash-  nnd  laiilj, 
by  refining  the  melted  silver,  if  necessary,  wlili  a  little  nitre 
thrown  upon  it.  In  this  manner  the  silver  will  be  obtained 
sufficient  h  pure,  and  the  copper  «i!l  remain  unchanged.  Bltethe 
silver  may  he  precipitated  in  its  Metallic  'tale,  by  adding  to  tbe 
solution  of  silver  a  few  of  the  pieces  of  copper,  and  li  viffintDi 
quantity  of  water  to  enable  the  liquor  to  set  up.in  Ihe  copftr. 

A-h    'hod  of  obtaining  (i»U  in  a  Pure  SlMv.—  1'erfrelli   pair 
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he  formed.  To  reduce  this  to  the  metallic  state,  mix  onefiart 
of  it  with  three  of  soda,  expose  the  whole  to  a  white  heat,  and 
when  the  mixture  is  well  fused,  suffer  it  to  cool ;  then  break  the 
crucible,  and  separate  the  pure  silver  from  the  muriate  of  soda 
which  has  been  formed. 

PARTING,  the  state  of  being  driven  from  the  anchors,  by 
breaking  the  cables  through  the  violence  of  the  wind,  waves,  fee. 

PARTITION,  is  a  dividing  of  lands  descended  by  the  com- 
sjnon  law,  or  custom,  amoug  coheirs  or  parceners,  where  there 
are  two  at  the  least. 

PARTNER.  If  there  are  several  joint  partners,  and  a  per- 
son has  dealings  generally  with  one  of  them  in  matters  con- 
cerning their  joint  trade,  whereby  a  debt  becomes  due  to  the 
said  person,  it  shall  charge  them  jointly,  and  the  survivors  of 
them;  but  if  the  person  only  dealt  with  one  of  the  partners 
npoo  a  separate  account,  in  that  case  the  debt  shall  only 
affect  that  partner  and  his  executors.  If  one  or  more  of  the 
joint  traders  become  bankrupt,  his  or  their  proportions  are 
only  assignable  by  the  commissioners,  to  be  held  in  common 
with  the  rest  who  are  not  bankrupts.  If  one  of  two  part- 
ners become  a  bankropt,  the  commissioners  cannot  meddle 
with  the  interest  of  the  other,  for  it  is  not  affected  with  the 
bankruptcy  of  his  companion.  Payment  to  one  of  the  part- 
ners, is  payment  to  them  all. 

PARTNERS,  in  Naval  matters,  pieces  of  planks  nailed  round 
the  several  scuttles  or  boles  in  a  ship's  decks,  wherein  are  con- 
tained the  masts  and  capataus ;  they  are  used  to  strengthen  the 
deck  where  it  is  weakened  by  those  breaches,  but  particularly 
to  support  it  when  the  mast  leans  against  it.  Partners,  is  also 
a  name  given  to  the  scuttles  themselves. 

PARTNERSHIP,  a  contract  among  two  or  more  persons 
to  carry  on  a  certain  business,  at  their  joint  expenses,  and 
share  the  gain  or  loss  which  arises  from  it.  All  debts  con- 
tracted under  the  linn  of  a  company  are  binding  on  the  whole 
of  the  partners,  though  the  money  was  borrowed  by  one  of 
them  for  his  own  private  use,  without  the  consent  of  the  rest. 
When  a  partner  in  a  company  becomes  insolvent,  the  company 
is  not  bound  for  his  debts  beyond  the  extent  of  bis  snare. 
Partnership  is  dissolved  by  the  death  of  a  partner;  yet  where 
there  are  more  than  two,  it  may  be  renewed  by  agreement. 

PART-OWNERS,  are  partners  interested,  and  possessed  of 
certain  shares  in  a  ship.  Owners  are  tenants  in  common  with 
each  other;  but  one  or  more  joint-owners  refusing  to  contri- 
bute their  quota  to  the  outfit  of  the  vessel,  cannot  prevent  her 
from  going  to  aca  against  the  consent  of  the  majority  of  the 
owners,  who,  giving  security  in  the  Admiralty,  may  freight  the 
ship  at  their  own  exclusive  risk,  by  whioh  the  smaller  dissen- 
tient nncaber  of  owners  will  be  excluded  at  once  from  any 
•hare,  either  in  the  risk  or  in  the  profits. 

PARUSi  or  Titmouse,  in  Ornithology,  a  genus  belonging  to 
the  order'passeres,  of  which  there  are  fourteen  species. 

PASCAL,  Blaise,  a  very  excellent  French  mathematician 
and  philosopher,  was  born  at  Clermont,  in  Auvergne,  in  1023. 
He  discovered  very  eaily  an  extraordinary  genius  for  mathe- 
matical and  philosophical  inquiries,  and  is  said  to  bavo  formed 
n  system  of  geometry ,  at  the  age  of  twelve  years,  without 
having  aeon  any  work  on  the  subject,  these  having  been  care- 
folly  kept  from  him  by  his  father,  lest  they  should  divert  him 
from  his  literary  pursuits. 

PASQUIN,  a  mutilated  statue  at  Rome,  in  a  corner  of  the 
palaoo  of  the  Ursini;  it  takes  its  name  from  a  cobbler  of  that 
city*  called  Pasouin,  famous  for  his  sneers  and  gibes,  and  who 
diverted  himself  with  passing  his  jokes  on  all  the  people  who 
wewfc  JlYOvgh  that  street. 

.  PA$6Yor  PAsaroaT,  a  permission  granted  by  any  state  to 
sjmffsjsjin  In  some  particular  sea  without  hinderance  or  molrit- 
atanjp  h.eontaina  the  name  of  the  vessel  and  that  of  her  master, 
.with  hot  tonnage,  and  the  number  of  her  crew,  eer ti- 
the belongs  to  the  subjeeta  of  a  particular  state, 
log  all  persons  at  peace  with  that  state  to  suffer  her 
to  jvooood  in  her  Toyage  without  interruption. 
.  pAJB,  a  atrait,  difficult,  and  narrow  passage,  which  shots 
wp  the  entranee  into  a  country.  The  first  care  of  the  general  of 
aw  swnjv  la,  to  seise  the  passes  of  the  country  Into  which  he 
wovid  oarry  the  war,  to  fortify  them,  and  take  caie  that  they 
nie  well  guarded. 
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Pass,  or  Pmssode,  in  Fencing,  an  advance  or  leap  forward 
upon  an  enemy.  Of  these  there  are  several  kinds ;  as,  passes 
within,  above,  beneath,  to  the  right,  the  left,  and  passes  under 
the  line,  Sec. 

Pass  Parole,  a  command  given,  whioh  passes  from  month  to 
mouth  along  the  line  of  a  regiment  or  army. 

PASSAGE,  or  Passo,  any  phrase,  or  short  portion  of  any 
air,  or  other  composition.  Every  member  of  a  strain  or  move- 
ment is  a  passage. 

PASSAGE  Boat,  a  small  vessel,  employed  in  carrying  per- 
sons or  loggage  from  one  port  to  another. 

Passage,  Birds  of.    See  Migration  and  Ornithology. 

PASSAGIO,  (Italian,)  a  succession  of  sounds  so  connected 
in  their  melody  and  expression,  as  to  form  a  member  or  phrase 
in  the  composition. 

PASSANT,  in  Heraldry,  a  term  applied  to  a  lion  or  other 
animal,  in  a  shield,  appearing  to  walk  leisurely. 

PASSAREE,  a  rope  to  confine  the  tacks  towards  the  ship 
when  she  is  going  large  in  light  breeaes  ;  it  is,  however,  very 
rarely  used. 

PASSERES*  in  Natural  History,  the  sixth  order  of  birds 
according  to  the  Iinnsean  system.  They  live  chiefly  in  trees 
and  hedges,  are  monogamous,  vocal,  and  feed  the  young  by 
thrusting  the  food  down  their  throats. 

PASS1FLORA,  or  Passion  Flower,  a  genus  of  plants 
belonging  to  the  gynandria  class,  and  in  the  natural  method 
ranking  under  the  34th  order,  cucurbitacea?. 

PASSPORT,  or  Pass,  a  license  or  writing  obtained  from  a 
a  prince  or  governor,  granting  liberty  and  safe-conduct  to  pass 
through  his  territories  without  molestation.  Passport  also 
signifies  a  license  obtained  for  importing  contraband  goods,  or 
for  exporting  and  importing  merchandise  without  paying  the 
duties;  these  last  licenses  are  always  given  to  ambassadors 
and  other  poblic  ministers  for  their  baggage,  equipage,  &c. 

PASTE.  Imitations  of  gems  are  so  called.  Such  substances 
are  selected,  to  be  fused  together,  as  will  produce  an  artificial 
glass,  resembling  in  appearance  the  gem  intended,  and  suffi- 
ciently hard  and  beautiful.  The  art  has  been  brought  to  such 
perfection,  that  it  requires  a  very  close  inspection  of  the  skilful 
to  be  able  to  distinguish  the  real  from  the  apparent  The  art  is 
much  encouraged,  not  only  by  the  vain,  who  are  unable  even  to 
procure  real  gems,  but  also  to  replace  for  a  time  the  diamonds 
of  such  persons  as  find  it  convenient  to  procure  a  temporary 
loan  by  pledging  their  jewels.  Silex,  borax,  red  oxide  of  lead, 
potass,  and  sometimes  arsenic,  are  the  base  of  all  artificial 
stones.  The  fusion  should  be  kept  up  moderately  twenty-four 
hours  together.    We  shall  close  this  article  with  the  following 

Description  of  m  Furnace  constructed  for  Lord  Bute  At 
Mr.  Peter  Woulfs,  for  Experiments  en  Pastes,  or  Colour  <d 
Glasses* — The  furnace,  of  which  we  have  given  a  vertical,  and 
borisontal  section,  (in  plate  Lord  Bute's  Furnace,  $r.)  is  a  copy 
of  a  drawing  in  a  manuscript  book  of  experiments  and  memo- 
randoms,  in  the  hand-writing  of  Mr.  Woulfe,  (the  contriver  of 
the  apparatus  that  goes  by  his  name,)  who  gives  the  following 
description  of  it; — In  this  furnace,  which  is  diawnona  scale  of 
one-sixteenth  of  an  inch  to  the  inch,  two  hundred  experiment* 
on  the  formation  of  coloured  pastes  or  glasses  may  be  made  at 
once.  In  the  drawing,  where  the  same  letters  occur  in  different 
sections,  they  refer  to  the  same  parts  of  the  furnace.  Fig  A, 
is  a  vertical  seotion  of  the  furnace ;  a,  the  asb  pit,  or  air  hole, 
which  opens  on  the  outside  of  the  houso,  and  has  an  iron  door 
with  a  register  in  it;  a,  the  grate  and  fireplace;  re,  the  first 
chamber,  for  one  circular  row  of  large  crucibles,  placed  on  the 
floor  t  c ;  dd,  the  second  chamber  or  floor,  for  two  rows  of 
crucibles  ;  e  e,  the  third  chamber,  for  two  rows  of  crucibles  ; 
/,  the  fourth  chamber,  for  tests  or  crucibles;  e,A,i,  A,  doors 
opening  into  the  four  chambers,  each  of  which  has  three  doors : 
see  the  same  letters  in  the  horizontal  sections  BCDE.  /,  the  door 
of  the  furnace,  at  m  m  m  m,  the  flue  in  the  building,  which  rises 
three  stories  high.  B  is  a  horizontal  section  of  the  first  cham- 
ber; ee,  the  floor  or  circular  shelf  on  which  the  crucibles  are 
placed  ;  999*  three  door*  or  openings.  C,  a  horizontal  section 
of  the  second  chamber ;  dd.  the  floor  or  shelf;  khh.  the  doors. 
Fig.  D,  a  section  of  the  third  chamber;  shewing  its  shelf  or 
floor  ee.  and  its  three  doors  1 1 1.  Fig.  R,  sretion  of  the  fourth 
or  upper  chamber,  in  which  /  is  the  floor,  and  khh  the  three 


776 


P  A  V 


DICTIONARY    OP   MECHANICAL  SCIENCE. 


PEA 


doors  for  patting  in,  or  taking  oat,  tests  or  crucibles.  A  shil- 
ling put  into  a  red-hot  test  in  this  chamber,  melted  in  one 
minute  and  a  half.  The  front  of  the  furnace  is  at  the  side 
answering  to  the  middlemost  of  the  three  doors  ou  the  respec- 
tive floors,  viz.  the  side  marked  Ighik,  in  fig.  A.  The  best 
way  of  understanding  the  use  of  such  things,  is  by  visiting  the 
workshops  of  artists  employed  in  the  manufacture  of  artificial 
gems. 

PASTEBOARD,  a  kind  of  thick  paper,  formed  of  several 
sheets  of  paper  pasted  together.  The  chief  use  of  pasteboard 
is  in  binding  books,  making  letter-cases,  &c.    See  Paper. 

PASTORAL,  in  general,  something  that  relates  to  shep- 
herds; hence  we  say,  pastoral  life,  manners,  poetry,  &c.  The 
origin  of  poetry  is  ascribed  to  that  age  which  succeeded  the 
creation  of  the  world ;  and  as  the  keeping  of  flocks  seem  to 
have  been  the  first  employment  of  mankind,  the  most  ancient 
sort  of  poetry  was  probably  pastoral. 

PASTURE,  is  generally  any  place  where  cattle  may  feed, 
and  in  law,  is  mostly  applied  to  a  common  of  pasture,  or  right 
of  feeding  cattle  on  certain  waste  lands. 

PATEE,  or  Pattee,  in  Heraldry,  a  cross,  small  in  the  centre, 
and  widening  to  the  extremes,  which  are  very  broad. 

PATELLA,  or  Limpet,  a  genus  of  insects  belonging  to  the 
order  vermes  testacea.  They  are  always  attached  to  some 
hard  body.  Their  summit  is  sometimes  acute,  sometimes 
obtuse,  flatted,  turned  back,  or  perforated. 

PATENT,  in  general,  denotes  something  that  stands  open  or 
expanded ;  thus,  a  leaf  is  said  to  be  patent  when  it  stands 
almost  at  right  angles  with  the  stalk. 

Patent,  or  Letters  Patent,  are  writings  sealed  with  the  great 
seal  of  England,  by  which  a  man  is  authorized  to  do,  or  to 
enioy,  any  thing  which  of  himself  he  could  not.  They  are  so 
called  on  account  of  their  form,  being  open,  with  their  seal 
affixed,  ready  to  be  exhibited  for  the  confirmation  of  the  autho- 
rity delegated  by  them.  Letters  patent,  for  new  inventions,  are 
obtained  by  petition  to  the  crown:  they  go  through  many 
offices,  and  are  liable  to  opposition,  on  account  of  the  want  of 
novelty,  &c.  and  if  obtained,  and  it  can  be  proved  that  the 
invention  was  not  new,  or  had  been  made  public  previously  to 
the  granting  the  patent,  they  may  be  set  aside.  A  patent  at 
the  lowest  cost,  and  when  no  opposition  is  given  to  it,  will,  for 
fees  of  office,  specification,  &c.  cost  for  the  three  branches  of 
the  United  Kingdom,  three  hundred  pounds. 

PATHOLOGY,  that  part  of  medicine  which  explains  the 
symptoms  of  diseases. 

PATROL,  in  war,  a  round  or  march  made  by  the  guards,  or 
watch,  in  the  night-time,  to  observe  what  passes  in  the  streets, 
and  to  secure  the  peace  and  tranquillity  of  a  city  or  camp.  The 
patrol  generally  consists  of  a  body  of  five  or  six  men,  detached 
from  a  body  on  guard,  and  commanded  by  a  sergeant. 

PATRON,  in  the  canon  and  common  law,  is  a  person,  who 
having  the  advowson  of  a  parsonage,  vicarage,  or  the  like  spi- 
ritual promotion,  belonging  to  his  manor,  has,  on  that  account, 
the*  gift  and  disposition  of  the  benefice,  and  may  present  to  it 
whenever  it  becomes  vacant. 

PATRONYMIC,  among  Grammarians,  is  applied  to  such 
names  of  men  and  women  as  are  derived  from  those  of  parents 
or  ancestors. 

PAUL,  a  short  bar  of  wood  or  iron,  fixed  close  to  tho  cap- 
stan or  windlass  of  a  ship,  to  prevent  those  engines  from  rolling 
back  or  giving  way,  when  they  are  charged  with  any  great 
effort  Paul  Bits,  are  pieces  of  timber  fixed  perpendicularly 
before  the  windlass,  near  the  middle  of  it,  and  serving  as  sop* 
ports  to  the  pauls  which  are  pinned  into  them* 

PAULICIANS,  Christians  of  the  seventh  century,  disciples 
of  one  Constantino,  a  native  of  Armenia,  and  a  favourer  of  the 
errors  of  Manes. 

PAUPER.    A  person  receiving  public  charity. 

PAUSE,  in  Music,  a  mark  or  character,  consisting  of  a  curve 
drawn  over  a  dot,  and  signifying  that  the  note  or  the  rest,  over 
which  it  is  placed,  is  to  be  continued  beyond  the  regular  time. 

PAVEMENT,  a  layer  of  stone  or  other  matter,  serving  to 
cover  and  strengthen  the  ground  of  divers  places  for  the  more 
commodious  walking  on.  In  London  the  pavement  for  coach 
ways  is  chiefly  a  kind  of  granite  from  Scotland ;  and  on  the 
footpath  Yorkshire  paving  is  used ;  the  kirbstone  is  usually  of 


Scotch  granite ;  courts,  stables,  kitchens,  halls,  churches,  lie 
are  paved  usually  with  tiles,  bricks,  flags,  or  fire  stones;  and 
sometimes  with  a  kind  of  freestone  and  rag  stone.  In  France, 
the  public  roads,  streets,  courts,  &e .  are  paved  with  ares,  a 
kind  of  freestone.  In  Venice,  the  streets,  Ice.  are  paved  whs 
brick ;  churches  sometimes  with  marble,  and  sometimes  with 
Mosiac  work.  In  Amsterdam,  and  the  chief  cities  of  iloliaad, 
they  call  their  brick  pavement,  the  burgomasters'  pavement,  to 
distinguish  it  from  the  stone  or  flint  pavement,  which  is  osaally 
in  the  middle  of  the  street,  serving  for  the  passage  of  their  horses, 
carts,  coaches,  and  other  carriages ;  the  brick  borders  being 
designed  for  the  passage  of  people  on  foot 

PAVO,  the  Peacock,  in  Ornithology,  a  genus  belonging  to 
the  order  of  gallinae.  The  head  is  covered  with  feathers  which 
bend  backwards ;  the  feathers  of  the  tail  are  very  long,  and 
beautifully  variegated  with  eyes  of  different  colours,  f^thtm 
enumerates  eight  species.  These  birds  feed  almost  solely  oa 
insects  and  grain.  They  prefer  elevated  situations  for  roosting, 
choosing  the  tops  of  houses  and  the  highest  trees  for  this  par- 
pose.  They  were  considered  as  luxuries  for  the  table  by  the 
Romans,  and  the  young  ones  are  now  regarded  as  a  delicacy. 
Their  voice  is  harsh  and  dissonant,  and  in  perfect  contrast  to 
that  beauty  exhibited  by  their  plumage,  which,  in  the  language 
of  Buffon,  "  seems  to  combine  all  that  delights  too  eye  in  the 
soft  and  delicate  tints  of  the  finest  flowers,  all  that  dasafes  ia 
the  sparkling  lustre  of  the  gem,  and  all  that  astonishes  ia  the 
grand  display  of  the  rainbow." 

PAVO  ET  INDUS,  the  Peacock  and  Indian,  a  constellation 
situated  on  the  Antarctic  circle,  contains  twenty-six  stars,  of 
which  one  is  of  the  2nd  magnitude,  three  of  the  3d,  and  foar  of 
the  4th.  The  brilliant  a  is  made  of  the  eye  of  the  proud  bird. 
It  has  20  ho.  1 L'  30"  right  ascension  in  Time,  (Ann.  Var.  4".64,) 
and  57°  17'  41".  S.  declination,  (Ann.  Var.  10".72.) 

PAWN,  a  pledge  lodged  for  the  security  of  the  payment  of 
a  sum  of  money  borrowed. 

PAY,  To,  as  a  naval  term, .  implies  to  daub  or  anoint  the 
surface  of  any  body,  in  order  to  preserve  it  from  the  injuries  of 
the  water,  weather,  &c.  To  Pay  a  Vessel's  Bottom,  to  cover  it 
with  a  composition  of  tallow,  sulphur,  rosin,  etc. 

PAYING  Off,  the  movement  by  which  a  ship's  bead  falls  to 
leeward,  particularly  when,  by  neglect  of  the  helmsman,  she  had 
inclined  to  windward  of  her  coarse,  so  as  to  make  the  head  sails 
shiver  in  the  wind.  Paying  off,  also  implies  the  payment  of  the 
ship's  officers  and  crew,  and  tho  discharge  of  .the  ship  from 
actual  service.  Paying  out,  or  Paying  away,  the  act  of  slack- 
ening a  cable  or  other  rope,  so  as  to  let  it  run  out  of  the  vessel 

PAYMENT,  is  the  consideration  or  purchase  money  far 
goods,  and  may  be  made  by  the  buyer  giving  to  the  seller  the 
price  agreed  upon,  either  by  bill  or  note,  or  by  money. 

PEACE,  in  Law,  signifies  a  quiet  and  harmless  boaavieor 
towards  the  king  and  his  people* 

PEACE,  Justices  of.    See  Justice  of  the  Peace. 

PEACH.  This  rich  and  delicious  fruit  is  highly  and  deserv- 
edly esteemed  at  table,  as  an  article  in  our  deserts ;  and  whea 
ripe  and  fresh,  is  grateful  and  wholesome,  seldom  disagreeisf 
with  the  stomach,  unless  this  organ  be  not  in  a  healthy  state, 
or  the  fruit  has  been  eaten  to  excess.  When  preserved  in  wise, 
brandy,  or  sugar,  it  loses  its  good  properties.  Tho  kernels 
yield  a  salubrious  bitter.  The  flowers,  which  are  very  beaeti- 
fol,  and  appear  only  in  the  spring,  emit  an  agreeable  odosr, 
have  a  bitterish  taste,  and,  including  theealyx  as  well  as  1st 
corolla,  are  used  for  medical  purposes.  The  leaves  are  occa- 
sionally employed  in  cookery,  but  they  ooght  not  to  bo  ased 
without  great  caution,  on  account  of  their  injurious  properties. 
There  are  many  varieties  of  the  peach,  some  of  which  are  awes 
more  esteemed  than  others.  The  mode  in  which  the  trees  art 
usually  propagated  is  by  a  process  usually  termed  bnddiag,  ar 
grafting  upon  the  stock  of  some  other  tree ;  and  by  this  aveesss 
those  of  any  favourite  kind  may  be  exactly  obtained. 

PEAK,a  name  given  to  the  upper  corner  of  those  sails  watch 
are  extended  by  a  gaff,  or  by  a  yard  which  erosses  the  mast 
obliquely,  as  the  mizzen  yard  of  a  ship,  the  main  yard  of  a  by- 
lander,  &c.  The  upper  extremity  of  these  yards  and  gad  are 
also  denominated  the  peak. 

Peak  Haliards,  are  the  ropes  or  tackles  by  which  the  oattr 
end  of  a  gaff  is  hoisted,  as  opposed  to  the  throat  halliards. 
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PEAR,  The  Common,  is  a  well-known  garden  fruit,  derived 
from  an  English  stock,  (the  wild  pear  tree.)  whioh  grows  in 
badges  and  thickets  in  Somersetshire  and  Sussex.  It  would 
be  an  endless  task  to  describe  the  different  known  varieties 
of  too  cultivated  pear.  Some  of  these  are  very  large,  and 
others  extremely  small ;  some  have  a  rich  and  luscious  flavour, 
and  others,  as  the  iron  pear,  are  so  hard  and  disagreeable  to 
the  taste,  as  to  be  absolutely  unfit  to  eat.  Pears  are  chiefly 
used  in  desserts ;  and  one  or  two  of  the  kinds  are  stewed  with 
sogar,.  baked,  or  preserved  in  syrup.  The  fermented  juice  of 
pears  is  called  perry,  and  is  prepared  nearly  in  the  same  man- 
ner as  that  of  apples  is  for  cider.  The  greatest  quantities  of 
perry  are  made  in  Worcestershire  and  Herefordshire.  The 
Squash,  the  Old  field,  and  the  Barland  perry,  are  esteemed  the 
best.  Many  of  the  dealers  in  Champaigne  wine  are  said  to 
use  perry  to  a  great  extent  in  the  adulteration  of  it;  and, 
indeed,  really  good  perry  is  little  inferior  in  flavour  or  quality 
to  Champaigne.  Of  the  wood  of  the  pear  tree,  which  is  light, 
smooth,  compact,  and  of  a  yellowish  colour,  carpenters'  and 
joiners'  tools  are  usually  made,  as  well  as  the  common  kinds  of 
flat  rulers,  and  measuring  scales.  It  is  also  used  for  picture 
frames  that  are  to  bo  stained  black.  The  leaves  impart  a  yel- 
low die,  and  are  sometimes  employed  to  communicate  a  green 
ooloor  to  bluo  cloth. 

PEARLS,  are  a  calculus  or  morbid  concretion,  formed  in 
consequence  of  some  external  injury  which  the  muscle  or  shell- 
fish receives  that  produces  it,  particularly  from  the  operations 
of  certain  minute  worms  which  occasionally  bore  even  quite 
through  to  the  animal.  The  pearls  are  formed  in  the  inside  on 
these  places.  Hence  it  is  easy  to  ascertain,  by  the  inspection 
of  the  outside  only,  whether  a  shell  is  likely  to  contain  pearls. 
If  it  be  onite  smooth,  without  cavity,  perforation,  or  callosity,  it 
may  with  certainty  be  pronounced  to  contain  none.  If,  on  the 
contrary  the  shell  be  pierced  or  indented  by  worms,  there  will 
always  be  found  either  pearls,  or  the  embryos  of  pearls.  It  is 
possible,  by  artificial  perforation  of  the  shells,  to  cause  the  forma- 
tion of  these  substances.  The  process  which  has  been  chiefly 
recommended,  is  to  drill  a  small  hole  through  the  shell,  and  to 
fill  it  np  with  a  piece  of  brass  wire,  riveting  this  on  the  outside 
like  the  bead  of  a  nail ;  and  the  part  of  the  wire  which  pierces 
the  interior  shining  coat  of  the  shell,  will,  it  is  said,  become  co- 
vered with  a  pearl.  As  to  the  value  of  British  pearls,  some 
bare  been  found  of  size  so  large  as  to  be  sold  for  £70  each,  and 
upwards ;  and  £80  was  once  offered  and  refused  for  one  of  them. 
It  is  reported  in  Wales,  that1  a  pearl  from  the  river  Conway, 
which  was  presented  to  the  queen  of  Charles  the  Second,  was 
afterwards  placed  in  the  regal  crown. 

The  Oriental  Pearl  Muscle  to  which  we  are  indebted  for 
nearly  all  the  pearls  of  commerce,  has  a  flattened  and  some- 
what circular  shell,  about  eight  inches  in  diameter ;  the  part 
near  the  hinge  bent  or  transverse,  and  imbricated  (or  covered 
like  slates  on  a  house)  with  several  coats,  which  are  toothed  at 
the  edges.  Some  of  the  shells  are  externally  of  sea-green  co- 
lour, others  are  chesnut  or  reddish,  with  white  stripes  or  marks  ; 
and  others  whitish  with  green  marks.  These  shells  are  found 
both  in  the  American  and  Indian  seas.  The  principal  pearl 
fisheries  are  of  the  casts  of  Hindoostan  and  Ceylon.  They  usu- 
ally commence  about  the  month  of  March,  and  occupy  many 
boats  and  a  great  number  of  hands.  Each  boat  has  generally 
twenty -one  men,  of  whom  one  is  the  captain,  who  acts  as  pilot; 
tea)  row  and  assist  the  divers,  and  the  remainder  are  divers, 
who  go  down  into  the  sea  alternately  by  five  at  a  time.  The 
kiss;  of  Persia  has  a  pear-shaped  pearl  so  large  and  pure  as  to 
have  been  valued  at  £110,000  sterling.  The  largest  round  pearl 
thai  has  been  known,  belongs  to  the  Great  Mogul,  and  is  about 
two- thirds  of  an  inch  in  diameter.  Pearls  from  the  fishery  of 
Ceylon  are  considered  more  valuable  in  England  than  those 
from  any  other  .part  of  the  world.  The  smaller  kinds  are  called 
seed  or  dust  pearls,  and  are  of  comparatively  small  value,  being 
sold  by  the  ounce,  to  be  converted  into  powder. 

Ta>  make  Artificial  Pearls,  take  the  blay  or  bleak  fish,  com- 
mon In  the  Thames,  scrape  off  the  silvery  scales  from  the  belly ; 
wash  and  rub  these  in  water.  Then  suffer  this  water  to  settle, 
and  a  sediment  will  be  found,  of  an  oily  consistence.  A  little  of 
this  is  tone  dropped  into  a  hollow  glass  bead  of  a  bluish  tint, 
and  shaken  about  so  as  to  cover  all  the  internal  surface  &  after 
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this,  the  bead  is  filled  up  with  melted  white  wax,  to  give  it  soli- 
dity and  weight. 

To  Whiten  discoloured  Pearl?. — Soak  them  in  hot  water,  in 
which  some  bran  with  a  little  tartar  and  alum  have  been  boiled, 
rub  them  gently  between  the  hands,  which  may  be  continued 
until  the  water  grows  cold,  or  until  the  object  is  effected,  when 
they  may  be  rinsed  in  lukewarm  water,  and  laid  on  writing 
paper  in  a  dark  place  to  cool. 

PEAT,  is  one  of  the  most  important  productions  of  alluvial 
ground ;  it  may  be  regarded  as  belonging  more  properly  to  the 
vegetable  than  to  the  mineral  kingdom.  Peat  formerly  covered 
extensive  tracts  in  England,  but  is  disappearing  before  the  ge- 
nius of  agricultural  improvement,  which  has  no  where  produced 
more  important  effects  than  in  the  conversion  of  the  black  and 
barren  peat  moors  of  the  northern  counties  into  valuable  land, 
covered  with  luxuriant  herbage,  and  depastured  by  numerous 
flocks.  It  consists  of  wet  spongy  black  earth,  and  decayed 
vegetables. 

PEBBLES,  the  name  of  a  genus  of  fossils,  'distinguished 
from  the  flints  by  having  a  variety  of  colours.  These  are  defined 
to  be  stones  composed  of  crystalline  matter  debased  by  earths 
of  various  kinds  in  the  same  species,  and  then  subject  to  veins, 
clouds,  and  other  variegations,  usually  formed  by  incrustation 
round  a  central  nucleus,  but  sometimes  the  effect  of  a  simple 
concretion  ;  and  veined  like  the  agates,  by  the  disposition 
which  the  motion  of  the  fluid  they  were  formed  in  gave  their 
different  coloured  substances. 

PECK,  an  English  measure,  the  fourth  part  of  a  bushel. 

PECTEN,  the  Scallop,  a  genus  of  shell  fish,  the  characters  oi 
which  are  these:  the  animal  is  a  tethys  ;  the  shell  bivalve  and 
unequal ;  the  hinge  toothless,  having  a  small  ovated  hollow. 

PECORA,  in  Natural  History,  the  fifth  order  of  the  class 
Mammalia.  There  are  eight  genera,  viz.  Antelope,  Bos,  Ca- 
niclus,  Camelopardalis,  Capra,  Cervus,  Moschus,  Ovis. 

PECULIAR,  signifies  a  particular  parish  or  church  that  hath 
jurisdiction  within  itself  for  probate  of  wills,  &c.  exempt  from 
the  ordinary,  and  the  bishop's  court.  The  Court  of  Peculiars 
is  that  which  deals  in  certain  parishes,  lying  in  several  dio- 
ceses ;  which  parishes  are  exempt  from  the  jurisdiction  of  the 
bishops  of  those  dioceses,  and  are  peculiarly  belonging  to  the 
archbishop  of  Canterbury,  withiu  whose  province  there  are 
fifty- seven  such  peculiars. 

PEDESTAL,  in  Architecture,  the  lowest  part  of  an  order  of 
columns,  being  that  part  which  sustains  the  column,  and  serves 
as  a  foot  on  which  it  may  stand  erect. 

PEDICELLAIA,  a  genus  of  insects  belonging  to  the  order 
vermes  mollosca. 

PEDICULTJS,  Louse,  a  genus  of  insects  of  the  order  aptera. 

PEEK,  is  a  term  used  in  various  senses.  An  anchor  is  said 
to  be  a- peek  when  the  ship  being  about  to  weigh,  comes  over 
her  anchor,  so  that  the  cable  hangs  perpendicularly  betweeu 
the  hawse  and  the  anchor.  (See  the  articles  Anchor  and  A- 
peek.)  Also,  the  bringing  a  ship  into  the  above  position  is  call, 
ed  heaving  a-peek.  She  is  likewise  said  to  ride  a-peek  when 
lying  with  her  main  and  fore  yards  hoisted  up,  one  end  of  her 
yards  is  brought  down  to  the  shrouds,  and  the  other  raised  up 
on  end;  which  is  chiefly  done  when  she  lies  at  rest  in  rivers, 
lest  other  ships,  falling  foul  of  her,  should  break  her  yards.  Peek 
is  also  used  for  the  room  in  the  hold,  from  the  bitts  forward  to 
the  stern.  In  this  place  men  of  war  keep  their  powder,  and 
merchantmen  their  victuals. 

PEER,  in  general,  signifies  an  equal,  or  one  of  the  same  rank 
and  station ;  hence,  in  the  acts  of  some  councils,  we  find  these 
words,  "  with  the  consent  of  our  peers,  bishops,  abbots,"  &c. 
Afterwards  the  same  term  was  applied  to  the  vassals  or  tenants 
of  the  same  lord,  who  were  called  peers,  because  they  were  all 
equal  in  condition,  and  obliged  to  serve  and  attend  him  in  his 
courts  ;  and  peers  in  fiefs,  because  they  all  held  fiefs  of  the  same 
lord.  The  term  peers  is  now  applied  to  those  who  are  impa- 
nelled In  an  inquest  upon  a  person  for  convicting  or  acquitting 
him  of  any  offence  laid  to  his  charge  ;  and  the  reason  why  the 
jury  is  so  called,  is,  because  by  the  common  law,  and  the  cus- 
tom of  this  kingdom,  every  person  is  to  be  tried  by  his  peers, 
or  equals;  a  lord  by  the  lards,  and  a  commoner  by  commoners. 

Peer  of  the  Realm,  a  noble  lord  who  has  a  seat  and  vote  in 
the  house  of  lords,  which  is  also  called  the  house  of  peers. 
9H 
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These  lords  are  called  peers,  because,  though  (here  is  a  dis- 
tinction of  degrees  in  our  nobility,  jet  in  public  actions  they 
arc  equal,  as  in  their  totes  in  parliament,  and  in  trying  any 
nobleman,  or  other  person,  impeached  by  the  commons,  &c.  A 
peer  is  not  to  be  put  upon  any  inquest,  even  though  the  cause 
has  a  relation  to  two  peers ;  but  in  trials  where  any  peer  is 
either  plaintiff  or  defendant,  there  must  be  two  or  more  knights 
returned  on  the  jury.  Where  a  peer  is  defendant  in  a  court  of 
equity,  he  is  not  to  be  sworn  to  bis  answer,  but  it  may  be  upon 
his  honour,  as  in  the  trial  of  peers ;  however,  when  a  peer  is  to 
answer  to  interrogatories,  or  to  make  an  affidavit,  or  is  to  be 
examined  as  a  witness,  he  is  to  be  sworn. 

PEERESS,  a  woman  who  is  noble  by  descent,  creation,  or 
marriage.  If  a  peeress  by  descent  or  creation  marries  a  per- 
son under  the  degree  of  nobility  she  still  continues  noble;  but 
if  she  obtains  that  dignity  only  by  marriage,  she  loses  it  on  her 
afterwards  marrying  a  commoner  ;  yet  by  the  courtesy  of  Eng- 
land she  alway  retains  the  title  of  her  nobility.  No  peeress 
can  be  arrested  for  debt  or  trespass;  for  though, on  account  of 
their  sex,  peeresses  cannot  sit  in  the  house  of  lords,  yet  they 
enjoy  the  privileges  of  peers,  and  therefore  all  peeresses  by 
birth  are  to  be  tried  by  their  peers. 

PEGASUS,  one  of  the  old  constellations,  and  known  as  the 
fabled  favourite  of  the  Muses,  is  a  paratanellon  of  Aquarius, 
and  the  zodiacal  Fishes.  We  think  this  affinity  is  far  more 
symbolical  of  the  inroad  of  the  Scythians  into  Egypt  in  the 
7th  century,  than  of  the  ark  of  Noah,  before  the  Christian  era ; 
though  it  is  not  to  be  denied  that  the  arkite  and  solar  worship 
are  frequently  oonfounded  in  a  much  more  extraordinary  way, 
tban  the  debased  and  slavish  Romans  confounded  science  and 
folly,  by  the  deification  of  Antonius,  whose  medals,  statutes, 
temples,  city,  oracles,  and  constellations,  are  well  known,  and 
still  dishonour  the  memory  of  Hadrian. 

Pegasus,  is  also  a  genus  of  fishes,  of  the  order  nantes. 

PELAGIANS,  a  Christian  sect  who  appeared  before  the  lat- 
ter part  of  the  fourth,  or  the  beginning  of  the  fifth  century. 
They  arc  said  to  have  maintained,  1.  That  Adam  was  by  nature 
mortal,  and  whether  he  had  sinned  or  not  would  certainly  have 
died.  2.  That  the  consequences  of  Adam's  sin  were  confined 
to  his  own  person.  3.  That  new-born  infants  are  in  the  same 
condition  with  Adam  before  the  fall.  4.  That  the  law  qualified 
men  for  the  kingdom  of  heaven,  and  was  founded  upon  equal 
promises  with  the  gospel.  5.  That  the  general  resurrection  of 
the  dead  does  not  follow  in  virtue  of  our  Saviour's  resurrection. 
6.  That  the  grace  of  God  is  given  according  to  our  merits.  7. 
That  this  grace  is  not  granted  for  the  performance  of  every  mo- 
ral act ;  the  liberty  of  the  will,  and  information  in  points  of  duty, 
being  sufficient,  &c. 

PELECANUS,  the  Pelican,  in  Natural  History,  a  genus  of 
birds,  of  the  order  anseres.  There  arc  thirty  species,  of  which 
we  shall  notice  the  following :  The  great  pelican,  is  sometimes  of 
the  weight  of  25  pounds,  and  of  the  width,  between  the  extreme 
points  of  the  wings,  of  15  feet ;  the  skin  between  the  sides  of  the 
upper  mandible,  is  extremely  dilatable,  reaching  more  than  half 
a  foot  down  the  neck,  and  capable  of  containing  many  quarts  of 
water.  This  skin  is  often  used  by  sailors  for  tobacco  pouches, 
and  has  been  occasionally  converted  into  elegant  ladies'  work- 
bags.  About  the  Caspian  and  Black  seas  these  birds  are  very 
numerous,  and  they  are  chiefly  to  be  found  in  the  warmer  re- 
gions, inhabiting  almost  every  country  in  Africa.  They  build 
in  the  small  isles  of  lakes,  far  from  the  habitations  of  man. — The 
American  pelican,  is  about  the  size  of  a  goose  ;  of  this  bird  it 
is  reported  that  it  will  bring  large  supplies  of  food  to  any  dis- 
abled and  diseased  companion ;  and  that  the  natives  of  the 
island  of  Assumption,  by  confining  one  near  the  shore,  fre- 
quently induce  others  to  make  these  generous  presents,  which 
are  fraudulently  converted  to  the  purpose  of  food  for  the  island- 
ers.— The  man-of-war  bird,  is  small  in  body,  but  between  the 
extremities  of  the  wings  fourteen  feet  in  width.  It  is  seldom 
seen  but  within  the  tropics,  and  not  unfrequently  is  observed 
two  hundred  leagues  from  land.  It  watches  the  movements  of 
fishes  from  a  very  considerable  height,  and  pounces  upon  them 
with  unfailing  success,  returning  from  its  immersion  with  equal 
rapidity. — Tbecarbo,  or  cormorant,  nearly  as  large  as  a  goose, 
is  found  in  many  places  both  of  the  old  and  the  new  world,  and  is 
to  be  met  with  in  the  northern  parts  of  this  island.  These  birds 


are  shy  and  crafty,  but  frequently  eat  to  so  great  an  excess  as 
to  induce  a  species  of  lethargy,  in  which  they  are  caught  by 
nets  thrown  over  them,  without  their  making  an  effort  to  escape. 
They  are  trained  by  the  Chinese  to  fish  for  them.  By  a  ring 
placed  round  their  necks,  they  are  prevented  swallowing  what 
they  take,  and,  when  their  pouches  are  filled,  they  unload  them, 
and  at  the  command  of  their  owners  renew  their  divings  ;  twa 
will  be  seen  combining  their  efforts  to  secure  a  fish  too  large 
for  the  management  of  one  only.  When  their  work  is  finished 
to  the  employer's  satisfaction,  the  birds  have  a  full  allotment 
of  the  spoil,  for  their  reward  and  encouragement.  In  Macao, 
also  these  birds  are  thus  domesticated,  taking  extreme  delight 
in  the  exercise,  and  constituting  a  source  of  very  considerable 
profit  to  their  owners.  They  were  formerly  trained  and  used  io 
the  same  manner  in  England  ;  and  Charles  I.  had  an  officer  ot 
his  hoisehold,  called  master  of  the  cormorants. — The  Solaod 
goose,  or  gannet,  weighs  about  seven  pounds,  and  inhabits  is 
great  numbers  the  northern  isles  of  this  kingdom.  It  is  migra- 
tory, and  drawn  to  this  country  by  the  shoals  of  herrings  and 
pilchards,  whose  movements  it  watches  with  the  most  anxious 
vigilance.  The  young  birds  arc  sold  io  great  plenty  at  Edin- 
burgh, where  they  are  frequently  introduced  before  dinner  at 
a  stimulus  to  appetite.  In  St.  Kilda  it  is  supposed  that  up- 
wards of  twenty  thousand  of  these  birds  are  taken  annually. 
They  constitute  an  important  article  of  food  to  tbe  inhabitants, 
who,  to  procure  both  the  eggs  and  young  ones,  expose  them- 
selves to  the  most  imminent  dangers  on  elevated  and  precipi- 
tous cliffs,  and  in  several  instances  have  fallen  victims  to  tbe 
hardihood  with  which  they  have  pursued  their  researches  dur- 
ing the  breeding  season. 

PELECOID,  or  Pelecoides,  hatchet  form,  in  Geometry, 

contained  under  the  two  inverted  qui- 
drantal  arcs  A  B  and  A  D,  and  the  se- 
micircle BCD.  The  area  of  the  pele- 
coid  is  demonstrated  to  be  equal  to  tbe 
square  AC;  and  that  again  to  the 
rectangle  EB.  It  is  equal  to  the 
square  AC,  because  it  wants  of  the 
square  on  the  left  hand  tbe  two  seg- 
ments A  B  and  A  D,  which  are  equal 
to  the  two  segments  B  C  and  C  D,  by 
which  it  exceeds  it  on  the  right  hand. 

PELICAN,  in  Chemistry,  a  kind  of  double  glass  vessel,  used 
in  distilling  liquors  by  circulation  ;  it  consists  of  a  cucurbit 
and  alembic  head,  with  two  tubes  bending  into  tbe  cucurbit 
again. 

PELL,  Dr.  John,  an  eminent  English  mathematician,  wis 
born  at  Southwick,  in  the  county  of  Sussex,  in  1610,  and  died 
in  London  in  1685,  at  the  age  of  74.  He  was  author  of  nuaw- 
rous  papers  and  treatises  on  mathematical  and  astronomical 
subjects,  but  none  of  them  are  now  of  sufficient  importance  to 
be  enumerated  in  this  place  ;  but  a  complete  catalogue  of  then 
may  be  seen  in  Dr.  Hutton's  Mathematical  Dictionary. 

PELLICLE,  among  Physicians,  &c.  denotes  a  thin  film  or 
fragment  of  a  membrane. 

PEN,  a  well-known  instrument  used  in  writing,  the  origia  of 
which  is  unknown.  The  fountain  pen  is  made  of  silver, 
brass,  or  copper,  &c.  and  is  so  contrived  that  it  will  bold  a 
considerable  quantity  of  ink,  which  it  discharges  as  the  writer 
proceeds.  The  following  method  has  been  recommended  for 
making  a  self-giving,  or  fountain  pen: — The  pen  is  made  of 
two  quills ;  the  top  one,  which  we  shall  call  No.  1,  and  the 
other  No.  2.  When  you  have  ready  both  quills  like  the  model, 
take  care  that  the  top  of  No.  1.  be  made  air-tight,  (which  we 
do  by  dropping  a  small  piece  of  cobbler's  wax  at  the  bottom, 
and  then  warm  it  a  little;)  fill  it  nearly  with  ink,  say  about  a 
quarter  of  an  inch  from  the  brim  ;  take  a  small  piece  of  cambric 
or  muslin,  (cambric  answers  the  best,)  cover  the  top  with  it  so 
that  the  ink  may  not  drop  out,  join  both  quills  together,  by 
putting  No.  1.  into  No.  2.  and  the  pen  is  ready  for  use.  When 
you  want  to  write,  take  the  pen  in  your  right  hand,  give  a  gen- 
tle shock  on  your  left  hand,  or  on  a  table,  and  the  ink  will  ran 
down  immediately  into  the  pen ;  this  must  be  repeated  every 
time  ink  is  wanted.  This  very  cheap  self-giving  ink  pen,  i* 
extremely  useful  for  reporters  and  persons  going1  into  tat 
country,  and  also  to  many  others,  who  will  take  delight  in 
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Making  use  of  it    The  pea  should  ho  put  in  a  little  ease  to 
carry  about 

PENAL  Laws,  or  Statutes,  having  been  made  oo  many 
eecasioos,  to  punish  or  deter  offenders,  they  ought  to  be  con- 
strued strictly,  and  not  be  extended  by  equity,  but  the  words 
of  them  may  be  interpreted  beneficially  according  to  the  intent 
of  the  legislator. 

PENALTY,  is  a  forfeiture  inflicted  for  not  complying  with 
the  regulations  of  certain  acts  of  parliament ;  a  penalty  is  also 
annexed  to  secure  the  performance  of  certain  covenants  in  a 
deed,  articles  of  agreement,  copartnership,  &c.  In  a  bond  also 
for  payment  of  money,  it  is  usual  to  annex  a  penalty  in  double 
the  amount  of  the  obligation. 

PENANCE,  in  our  Canon  Law,  is  an  ecclesiastical  punish- 
snent,  chiefly  adjudged  to  the  siu  of  fornication. 

PENCIL,  an  instrument  used  by  painters  for  laying  on  their 
colours.  Pencils  are  of  various  kinds,  and  made  of  various 
materials ;  the  larger  sorts  are  made  of  boar's  bristles,  the  thick 
ends  of  which  are  bound  to  a  stick,  large  or  small  according  to 
the  uses  they  are  designed  for  ;  these,  when  large,  are  called 
brushes.  The  finer  sorts  of  pencils  are  made  of  camels',  badg- 
ers', and  squirrels'  hair,  and  of  the  down  of  swans ;  these  are 
tied  at  the  upper  end  with  a  piece  of  strong  thread,  aud  enclos- 
ed in  the  barrel  of  a  quill.  All  good  pencils,  on  being  drawn 
between  the  lips,  come  to  a  fine  point.' 

Pencil,  Black  Lead.  The  common  trash  are  made  of 
black  lead  in  powder,  stirred  in  melted  sulphur,  and  poured 
into  the  pencil-case,  which  is  itself  made  of  cedar;  but  good 
pencils  are  made  of  solid  black  lead  glued  on  the  cedar,  and 
properly  covered  and  finished.  You  may  easily  know  by  hold- 
ing a  pencil  to  the  flame  of  a  candle  whether  it  be  of  the  former 
or  latter  sort.  The  sulphur  in  the  former  will  ignite  and 
throw  oat  a  smell ;  black  lead  does  neither. 

Pencil  of  Rays,  in  Optics,  denotes  a  number  of  rays  diverg- 
ing from  some  luminous  point,  which,  after  falling  upon  and 
passing  through  a  lens,  converge  again  on  entering  the  eye. 

PENDANT,  an  ornament  hanging  at  the  ear,  frequently  con- 
sisting of  diamonds,  pearls,  and  other  precious  stones. 

Pendant,  or  Pennant,  a  sort  of  long  narrow  banner  dis- 
played from  the  mast-head  of  a  ship  of  war,  and  usually  ter- 
minating in  two  ends  or  points,  called  the  swallow's-tail.  It 
denotes  that  a  vessel  is  in  actual  service. 

Broad  Pendant,  is  a  kind  of  flag  terminating  in  one  or  two 
points,  used  to  distinguish  the  chief  of  a  squadron. 

Pendant,  is  also  a  short  piece  of  rope,  fixed  on  each  side 
under  the  shrouds,  upon  the  beads  of  the  main  and  fore  masts, 
from  which  it  depends  as  low  as  the  cat-harpings,  having  an 
iron  thimble  spliced  into  an  eye  at  the  lower  end,  to  receive 
the  books  of  the  main  and  fore  tackles.  There  are,  besides, 
many  other  pendants  of  this  latter  kind,  which  are  generally 
finale  or  double  ropes,  to  whose  lower  extremity  is  attached 
a  block  or  tackle  ;  such  are  the  fish  pendant,  stay-tackle  pend- 
ant, yard-tackle  pendant,  reef-tackle  pendant,  &c.  all  of  which 
arc  employed  to  transmit  the  efforts  of  their  respective  tackles 
to  some  distant  object. 

Rudder  Pendant,  is  a  strong  rope  made  fast  by  means  of  a 
•bain  to  a  rudder.  Its  use  is  to  prevent  the  loss  of  the  rudder, 
if  accidentally  unshipped  or  disengaged  from  the  gudgeons. 

PENDULUM,  in  Mechanics,  denotes  any  heavy  body  so 
saspended  that  it  may  vibrate,  or  swing  backwards  and  for- 
wards, about  some  fixed  point,  by  the  action  of  gravity.  The 
vibrations  of  a  pendulum  are  called  its  oscillations,  the  time  of 
each  being  counted  from  the  time  of  its  descent  from  the  highest 
point  on  one  side,  till  it  attains  the  highest  point  on  the  oppo- 
site side.  A  pendulum,  therefore,  is 
a  heavy  body  B,  suspended  upon 
and  moving  about  some  fixed  point 
at  A  as  a  centre.  Here  the  point  A 
is  called  the  centre  of  motion,  or  of 
suspension,  and  the  line  P  Q  parallel 
to  the  horizon,  the  axis  of  oscillation, 
and  that  point  in  the  body  II,  iuto 
which,  if  all  the  matter  of  the  body 
was  condensed,  so  as  still  to  perform 
its  oscillations  in  the  same  time,  is 
cabled  the  centre  of  oscillation ;  and 


the  distance  of  this  point  from  the  point  of  suspension,  is 
accounted  the  length  of  the  pendulum.  See  CWr*  o/ Oscil- 
lation.— Pendulums  receive  particular  denominations,  accord- 
ing to  the  materials  of  which  they  are  composed,  or  the  pur- 
poses they  are  intended  to  answer;  for  an  account  of  which, 
see  the  subsequent  part  of  this  article ;  we  shall  here  confine 
our  remarks  to  the  theory  of  the  simple  pendulum. 

Simple  Pendulum,  theoretically  considered,  is  a  single  weight 
attached  to  a  string  supposed  to  be  devoid  of  gravity,  and  oscil- 
lating freely,  without  resistance  either  from  friction  or  the  air. 

Properties  of  the  Simple  Pendulum  thus  constituted,  and  vibrat- 
ing in  small  circular  Arcs. —  1.  The  vibrations  of  the  same  pen- 
dulum, or  of  different  pendulums  of  the  same  length,  and  in 
the  same  place,  in  very  small  arcs  of  circles,  are  always  per- 
formed in  the  same  time.  2.  The  velocity  of  the  bob,  in  the 
lowest  point  of  the  arc,  will  be  very  nearly  as  the  length  of  the 
chord  of  the  arc  which  it  describes  in  its  descent.  3.  The  times 
of  vibration  of  different  pendulums  are,  to  each  other,  as  the 
square  roots  of  their  length.  Or  their  lengths  are  as  the 
squares  of  the  number  of  vibrations  performed  in  the  same 
time.  4.  On  the  supposition  above  made,  viz.  that  there  is 
neither  friction  nor  resistance  opposed  to  the  motion  of  the 
pendulum,  that  motion  would  bo  perpetual,  that  is,  the  force 
which  it  acquires  in  its  descent  would  carry  it  op  to  the  same 
height  on  the  opposite  side,  which  would  be  again  repeated  in 
its  descent,  and  thus  it  would  continue  to  oscillate  constantly 
through  the  same  arc,  and  consequently  its  vibrations  uniform 
and  perpetual.  But  as  it  is  impossible  to  divest  it  of  these 
two  retarding  forces,  it  is  obvious,  as  well  from  theory  as  prac- 
tice, that  without  the  application  of  some  external  force,  the 
vibrations  will  be  shortened  in  every  ascent,  and  the  motion  of 
the  pendulum  ultimately  cease.  6.  The  time  of  vibration  in  a 
circular  arc  of  any  sensible  magnitude,  is  expressed  by  the 
following  formulae : 

ume  =  pN/-x{   1  +2,rf  +  2T4^  +2VP^>+^.} 

Where  (f-'2AB,  or  twice  the  length  of  the  pendulum,  a  zz 
C  B  the  versed  sine  of  half  the  arc  of  vibration,  g  zz  16  ^  half 
the  force  of  gravity,  and  p  zz  3*1416  the  circumference  of  a  cir- 
cle whose  diameter  is  1.  6.  When  a  is  very  small,  as  in  the 
preceding  cases,  then  writing  2/  instead  of  d,  and  omitting  all 
the  terms  in  the  series  beyond  the  second  as  being  inconsider- 
able, we  shall  have 

tine  =P  V^  X  (  1  +  p)  =  -V.^  X  (8/  +  «.) 

7.  Or  instead  of  using  the  versed  sine  of  the  half  arc,  we  intro- 
duce the  degrees  in  that  arc,  the  expression  becomes 


tim*=p</±x  (l    +   ^-). 


Properties  of  Pendulums  vibrating  in  cycloidal  Arcs. — 1.  It  is 
a  property  of  the  cycloid  that  its  evolute  is  a  cycloid,  similar 
and  equal  to  the  former.  If  therefore  a  pendulum  be  sus- 
pended from  C,  the  point  of 
concurrence  of  two  equal  in- 
verted semicycloidal  cheeks, 
and  be  made  to  vibrate  be- 
tween them,  the  bob  will  de- 
scribe the  cycloidal  arc  H  A  K, 
and  the  properties  of  a  pen- 
dulum tnus  suspended  are: 
2.  The  time  of  oscillation  in 
all  arcs,  whether  great  or 
small,  are  performed  in  the 
same  time.  3.  The  time  of  vibration  in  any  arc,  is  to  the  timo 
in  which  a  heavy  body  would  fall  by  the  force  of  gravity  through 
half  tho  length  of  the  pendulum ;  as  the  circumference  of  a 
circle  is  to  its  diameter.    Now  by  the  laws  of  falling  bodies 

v^£-  =  the  time  of  a  body  falling  through  \l,  or  JCA; 

therefore  putting  p  zz  3*1416,  the  circumference  of  a  circle 

/  '  /   I 

V  —  :  »  v  —  the 

"9  z9 


whose  diameter  is  1,  we  have  as  1* :  p 
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tine  of  vibration  of  a  pendulum  whose  length  ii  I.  4.  In  this 
formula,  a*  well  as  in  those  given  above,  the  time  of  vibration 
depend*  not  only  on  tbe  length  of  the  pendulum,  but  also  on 
the  value  of  g,  which  differ  in  different  latitude* ;  and  conse- 
quently tbe  lengths  of  the  pendalam  designed  to  vibrate  any 
proposed  number  of  times  in  a  second,  in  any  place,  roust  be 
regulated  by  the  value  of;,  or  by  the  force  of  gravity  at  that 
plaoe.  6.  Tbe  valae  of  g  in  the  latitude  of  London  is  16^  feet, 
or  193  inches,  which  being  substituted  for; in  the  expression  p 
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s  1*,  gives  I  =  39-11,  or  30J  ii 


■  for  the  length  of  the 


seconds'  pendulum,  which  is  extremely  near  the  true  length  as 
determined  from  accurate  experiments,  wbicb  shew  it  to  be 
about  39t  inches.  6.  From  the  above  formula  may  also  be 
found  the  force  of  gravity  in  any  particular  place,  tbe  length  of 
the  seconds'  pendulum  being  previously  found  from  experi- 

inent;  for,  squaring  tbe  above,  we  have  5—  —  l,oig~  ip'l, 

the  descent  of  a  heavy  body  in  one  second,  in  terms  of  tbe 
length  of  the  seconds'  pendulum;  and  this  is  a  much  more 
accurate  method  of  Ending  the  force  or  gravity,  than  any  other 
which  depends  simply  on  experiments.  7.  In  the  simple  pen- 
dulum, vibrating  in  very  small  arcs,  we  found  that  tbe  time  of 
,±_ 

tbe  versed  sine  of  half  the  arc  of  vibration,  whereas  in  a  cycloid 

the  time  is  simply  p  —  -^     -,  and  therefore  the  lime  lost  each 

vibration  in  tbe  former  case  is^x  v— -    or,  estimating  by 


the  degrees  of  the  a 


,  it  is 


62624  ' 


3,' 


and  hence  we  may 


compote  hour  much  the  pendulum  most  be  shortened  in  the 
former  case  to  make  its  vibrations  correspond  with  one  vibrat- 
ing as  in  the  latter  case.  8.  And  since  the  length  of  the  pen- 
dulum varies  in  different  latitudes  in  consequeoceof  tbe  vari- 
ation in  the  force  of  gravity,  on  this  principle  is  computed  the 
following  Table,  which  shews  the  length  of  the  seconds' 
pendulum  for  every  five  degrees  of  latitude  from  tbe  equator  to 
the  pole. 


D*f .  o(  latitude 

L»|th  of  Fendulnm. 

IJif.of  latitude. 

Until  of  Peudulum. 

0 

39027 

60 

39-126 

6 

39029 

66 

39142 

10 

39032 

60 

39-158 

IS 

39-036 

66 

39-168 

20 

38044 

70 

39177 

25 

39067 

75 

39187 

30 

39070 

80 

39191 

36 

39-084 

86 

39-195 

40 

39097 

90 

39197 

46 

39-111 

The  foregoing  laws,  he.  of  tbe  motion  of  pendulums,  cannot 
strictly  hold  good,  unless  tbe  thread  that  sustains  the  ball  be 
void  of  weight,  and  the  gravity  of  the  whole  ball  be  collected 
Into  a  point  In  practice,  therefore,  a  very  fine  thread,  and  a 
small  ball,  but  of  a  very  heavy  matter,  are  to  be  nsed.  But  a 
thick  thread  and  a  bulky  ball  disturb  the  motion  very  much ; 
for  in  that  ease,  tho  simple  pendulum  becomes  a  compoond 
one ;  it  being  much  the  same  thing,  as  if  several  weights  were 
applied  to  the  same  inflexible  rod  in  several  places. 

Having  said  thus  much  with  regard  to  simple  pendulums,  it 
remains  only  to  offer  a  few  remarks  on  the  nature  of  compound 
pendulums,  as  applied  to  clocks  and  other  machines  where  uni- 


form motion  Is  required.  We  have  seen  above,  that  pendulums 
in  different  latitudes  require  to  be  of  different  lengths,  in  order 
that  they  may  perform  their  vibrations  in  the  same  time ;  bat 
besides  this,  there  is  another  Irregularity  in  tbe  motion  of  a 
pendnlnm  in  the  same  place,  arising  from  tbe  different  degrees 
of  temperature.  Heat  expanding  and  cold  contracting  the 
rod  of  the  pendulum,  a  certain  small  variation  must  necessarily 
follow  in  the  time  of  its  vibration ;  to  remedy  which  defect  vari- 
ous methods  have  been  invented  for  constructing  what  an 
commonly  called  compensation  pendulum*,  or  such  u  shall 
always  preserve  the  same  distance  between  the  centre  of  oscil- 
lation and  tbe  point  of  suspension ;  but  of  these  we  can  only 
describe  one  or  two  of  the  most  approved  construction. 

Compound  or  Compensation  PENDULUMS,  have  received  dif- 
ferent denominations  from  their  form  nnd  materials,  as  tbe 
gridiron  pendulum,  mercurial  pendulum,  lever  pendulum.  Ice. 

Gridiron  Pendulum.  Instead  of  one  rod,  this  pendnlnm  is 
composed  of  any  convenient  odd  number  of  rods,  as  Ave,  seven, 
or  nine;  being  so  connected,  that  the  effect  or  one  set  of  the* 
counteracts  that  of  the  other  set;  and  therefore,  if  t bey  are 
properly  adjusted  to  each  other,  the  centres  of  suspension  and 
oscillation  will  always  be  equidistant.  The  two  outer  rods, 
A  B,  C  D,  which  are  of  steel,  are  fastened  to  the  cross  piecea 
A  C,  B  D,  by  means  of  pins.  The  next  two  rods,  E  P,  G  H,  are 
of  brass,  and  are  fastened  to  the  lower  bar  BD,  and  to  the 
second  upper  bar  E  G.  The  two  following  rods  are  of  steel, 
and  are  fastened  to  the  cross  bars  EO  and  IK.  The  two  rods 
adjacent  to  the  central  rod  being  of  brass,  are  fastened  to  the 
cross  pieces  I  K  and  L  M  ;  and  the  central  rod,  to  which  lbs 
ball  of  the  pendulum  is  attached,  is  suspended  from  the  cross 
piece  LM,  and  passes  freely  through  a 

Serforatiou  in  each  of  the  cross  bars  IK, 
;  D.  From  this  disposition  of  the  rods, 
it  is  evident,  tbat  by  tbe  expansion  of  the 
extreme  rods,  the  cross  piece  B  D,  and 
the  two  rods  attached  to  it,  will  descend ; 
but  since  these  rods  are  expanded  by  the 
same  beat,  the  cross  piece  E  G  will  eosse- 
qnently  be  raised,  and  therefore  also  the 
two  next  rods ;  but  because  these  rods  are 
also  expanded,  the  cross  bar  1 K  will 
descend  ;  and  by  the  expansion  of  tbe  two 
next  rods,  the  piece  L  M,  will  be  raised  a 
quantity  sufficient  to  counteract  tbe  ex- 
pansion of  tbe  central  rod.  Whence  it  is 
obvious,  that  tbe  effect  of  tbe  steel  rod  Is 


weather,'  and  that  the  brass  rods  have  a 
contrary  effect  npou  tbe  pendnlnm.  The 
effect  of  the  brass  rods  must,  however,  be 
equivalent  not  only  to  that  of  the  steel 
rods,  bat  also  to  the  part  above  the  trass* 
and  spring  which  connects  it  with  the 
cock,  and  to  that  part  between  tbe  lower 
part  of  the  frame  and  centre  of  the  ball. 

Another  excellent  contrivance,  for  the 
same  purpose,  is  described  la  a  French 
author  on  clock-making.  It  was  used  ia 
the  north  of  England  by  an  ingenue** 
artist,  about  fifty  years  ago.  This  inven- 
tion is  as  follows : — A  bar  of  the  same 
metal  with  the  rod  of  the  peodnlnsa,  and 
of  tbe  same  dimensions,  is  placed  agates! 
tbe  back  part  of  tbe  clock-case ;  from  the 
top  of  this  a  part  projects,  to  whteh  the 
upper  part  of  the  pendulum  ia  connected 
by  twe  fine  pliable  chains  or  silken  strings, 


ruinate  the  length  of  the  pendulum  at  iht 
upper  end.    These  plates  are  sopporttd 
on  a  pedestal,  fixed  to  tbe  back' of  the 
ease.    The  bar  rests  upon  an  immoveable  base,  at  tbe  lover 

fiart  of  the  case  ;  and  is  Inserted  into  a  groove,  by  which  means 
1  is  always  retained  in  the  same  position.    From  this  con- 
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■traction,  it  is  evident  that  tlie  extension  or  contraction  of 
this  bar,  and  of  the  rod  of  the  pendulum,  will  be  equal,  and  in 
contrary  directions.  For,  suppose  the  rod  of  the  pendulum  be 
expanded  any  given  quantity  by  heat,  then,  as  the  lower  end  of 
the  bar  rests  upon  a  fixed  point,  the  bar  will  be  expanded 
upwards,  and  raise  the  upper  end  of  the  pendulum  just  as 
much  as  its  length  was  increased ;  and  hence  its  length  below 
the  plates  will  be  the  same  as  before.  Of  this  pendulum,  some- 
what improved  by  Mr.  Crosthwaite,  watch  and  clock  maker, 
Dublin,  we  have  the  following  desciiption.  "  A  and  B  are  two 
rods  of  steel  forged  out  of  the  same  bar,  at  tho  same  time,  of 
the  same  temper,  and  in  every  respect  similar.  On  the  top  of  B 
is  formed  a  gibbet  C ;  this  rod  is  firmly  supported  by  a  steel 
bracket  D,  fixed  on  a  large  piece  of  marble  E,  firmly  set  into 
the  wall  F,  and  having  liberty  to  move  freely  upwards,  between 
cross  staples  of  brass  1,  2,  3, 4,  which 
touch  only  in  a  point  in  front  and  rear, 
(the  staples  having  been  carefully  formed 
for  that  purpose,)  to  the  other  rod  is 
firmly  fixed  by  its  centre  the  lens  6,  of 
twenty-four  pounds  weight,  although  it 
should,  in  strictness,  be  a  little  below  it 
This  pendulum  is  suspended  by  a  short 
steel  spring  on  the  gibbet  at  G ;  all  which 
is  entirely  independent  of  the  clock.  To 
the  back  of  the  clock-plate,  I,  are  firmly 
screwed  two  cheeks  nearly  cycloidal  at 
K,  exactly  in  a  line  with  the  centre  of 
the  verge  L.  The  maintaining  power  is 
applied  by  a  cylindrical  steel  stud,  in  the 
usual  way  of  regulators,  at  M.  Now ,  it  is 
very  evident,  that  any  expansion  or  con- 
traction that  takes  place  in  either  of  these 
exactly  similar  rods,  is  instantly  coun- 
teracted bv  the  other;  whereas  in  all 
compensation  pendulums,  composed  of 
different  materials,  however  just  the  cal- 
culation may  seem  to  be,  that  can  never 
be  the  case,  as  not  only  different  metals, 
but  also  different  bars  of  the  same  metal, 
that  are  not  manufactured  at  the  same 
time,  and  exactly  in  the  same  manner,  are 
found,  by  a  good  pyrometer,  to  differ 
materially  in  their  degrees  of  expansion 
and  contraction,  a  very  small  change 

affecting  one  and  not  the  other/' The 

expansion  and  contraction  of  straight-grained  fir  wood  length- 
wise, by  change  of  temperature,  is  so  small,  that  it  is  found  to 
make  very  good  pendulum  rods.  The  wood  called  sapadillo  is 
said  to  be  better.  There  is  good  reason  to  believe,  that  the 
previous  baking,  varnishing,  gilding,  or  soaking  of  these  woods 
in  any  melted  matter,  only  tends  to  impair  the  property  that 
renders  them  valuable.  They  should  be  simply  rubbed  on  the 
outer  side  with  wax  and  a  cloth.  In  pendulums  of  this  con- 
struction, the  error  is  greatly  diminished,  but  not  taken  away. 
As  pendulums  are  expanded  by  beat,  and  contracted  by  cold, 
and  the  time  of  their  vibration  is  thereby  affected,  various 
expedients  have  been  attempted,  to  remedy  this  defect,  the 
most  important  of  which  is  the  gridiron  pendulum. 

The  Mercurial  Pendulum  was  the  invention  of  the  ingenious 
Mr.  Graham,  in  consequence  of  several  experiments  relating 
to  the  materials  of  which  a  pendulum  might  be  formed,  in  1715. 
Its  rod  is  made  of  brass,  and  branches  towards  its  lower  end, 
so  as  to  embrace  a  cylindrical  glass  vessel  13  or  14  inches 
lone,  and  about  2  inches  in  diameter ;  which  being  filled  about 
13  Inches  deep  with  mercury,  forms  the  weight  or  ball  of  the 
pendulum.  If  upon  trial  the  expansion  of  the  rod  be  found  too 
great  for  that  of  the  mercury,  more  mercury  must  be  poured 
into  the  vessel;  if  the  expansion  of  the  mercury  exceeds  that 
of  the  rod,  so  as  to  occasion  the  clock  to  gain  with  an  increase 
of  temperature,  some  mercury  must  be  taken  out  of  the  vessel, 
in  order  to  shorten  the  column.  And  thus  may  the  expansion 
and  contraction  of  the  quicksilver  in  the  glass  be  made  exactly 
to  balance  the  expansion  and  contraction  of  the  pendulum  rod, 
and  thus  preserve  the  distance  between  the  centre  of  oscil- 
lation and  the  point  of  suspension  invariably  the  same. 


T 
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Reid's  Compensation  Pendulum,  is  a  recent  inven- 
tion of  Adam  Reid  of  Woolwich,  the  construction  of 
which  is  as  follows : — A  N  is  a  rod  of  wire,  and  ZZa 
hollow  tube  of  sino,  which  slips  on  the  wire,  being 
stopped  from  falling  off  by  a  nut  N,  on  which  it  rests ; 
and  on  the  upper  part  of  this  cylinder  of  zinc  rests  the 
heavy  ball  B ;  now  the  length  of  the  tube  Z  Z  being  so 
adjusted  to  the  length  of  toe  rod  A  N,  that  the  expan- 

Csions  of  the  two  bodies  shall  be  equal  with  eqnal  de- 
grees of  temperature ;  that  is,  by  making  the  length  of 
the  zinc  tube  to  that  of  the  wire,  as  the  expansion  of 
wire  is  to  that  of  zinc,  it  is  obvious  that  the  ball  B  will 
in  all  cases  preserve  the  same  distance  from  A ;  for  just 
so  much  as  it  would  descend  by  the  expansion  of  the 
wire  downwards,  so  much  will  it  ascend  by  the  expan- 
sion of  the  zinc  upwards,  and  consequently  its  vibra- 
tions will  in  all  temperatures  be  performed  in  equal 
times. 

On  the  method  of  determining  the  Figure  of  the  Earth  hy  the 
Pendulum.— The  method  of  determining  the  figure  of  the  earth 
by  means  of  the  Pendulum,  depends  upon  the  variation  of 
gravity  at  the  earth's  surface.  This  subtile  and  pervading 
power  tends  to  communicate  to  bodies  exposed  to  its  influence 
equal  velocities  in  equal  times.  One  of  the  modifications  of 
this  action  is  the  oscillation  of  the  pendulum,  which  is  of  longer 
or  shorter  duration,  according  to  the  energy  of  the  attractive 
force,  and  the  square  root  of  the  length  of  the  pendulum.  If 
the  earth  were  an  exact  sphere,  destitute  of  the  motion  of  rota- 
tion, and  possessing  the  same  density  throughout  its. whole 
mass,  the  force  of  gravity,  by  which  bodies  at, its  surface  are 
drawn  towards  the  centre,  would  be  uniform,  and  invariable  in 
every  latitude.  But  the  elliptical  form  of  the  earth  destroys 
this  uniformity,  and  causes  the  attractive  force  at  the  poles  to 
preponderate  over  that  at  the  equator.  This  inequality  in  the 
force,  by  which  bodies  at  the  surface  of  the  earth  retain  their 
positions,  is  augmented  by  the  diurnal  rotation,  which,  by  its 
centrifugal  tendency,  impresses  a  greater  disposition  on  bodies 
to  recede  from  the  centre  of  the  earth  at  the  equator  than  at 
the  poles,  where  its  effects  cease  to  be  felt.  By  the  joint  ope- 
ration of  these  two  causes,  one  of  which  acts  with  a  force  pro- 
portional to  the  square  of  the  sine  of  the  latitude,  a  sensible 
difference  ought  to  be  observed  in  the  velocity  acquired  by 
heavy  bodies,  in  falling  through  the  same  space,  as  we  advance 
from  the  equator  to  the  poles.  An  important  relation  between 
the  time  of  the  vibration  of  a  pendulum,  and  that  of  the  descent 
of  a  heavy  body,  according  to  which  the  lengths  of  pendulums, 
vibrating  synchronously,  are  directly  as  the  force  of  gravity, 
enables  us  to  submit  this  conclusion  to  the  test  of  experiment. 
Newton  long  ago  demonstrated,  that  if  the  earth  were  per- 
fectly homogeneous,  the  same  fraction,  viz.  d,,  would  express 
both  the  compression  of  the  terrestrial  ellipsoid,  and  the  in- 
crease of  gravity  from  the  equator  to  the  poles.  This  conclu- 
sion, which  was  deduced  from  the  supposition  of  an  uniform 
density,  was  afterwards  modified,  with  singular  address,  by 
Clairaut,  who  shewed,  that  the  two  fractions  expressing  the 
compression,  and  the  increase  of  gravity,  though  not  exactly 
equal,  must  always  together  amount  to  &.  Assuming  the 
compression,  therefore  to  be  equal  to  ,},,  the  increase  of  gravity 
from  the  equator  to  the  poles,  or  the  indication  of  that  increase, 
as  given  by  the  length  of  the  pendulum,  should  be  &  —  ,b,  or  tJ, 
nearly.  The  correctness  of  this  conclusion,  if  not  completely 
established,  is,  at  least,  to  a  certain  extent,  confirmed,  by  the 
experiments  which  have  beon  made  with  the  pendulum  in 
different  latitudes.  La  Place  having  selected  fifteen  of  the 
best  of  these  observations,  and  applied  to  them  the  necessary 
corrections,  on  account  of  the  resistance  of  the  air,  difference 
of  temperature,  and  elevation  above  the  level  of  the  sea,  de- 
duced the  following  results,  in  which  the  length  of  the  pendulum 
at  Paris  is  considered  to  be  unity. 

The  following  results  indicate  obviously  an  increase  of  the 
force  of  gravity  from  the  equator  towards  the  poles.  La  Place 
has  shewn  that,  in  whatever  way  they  are  combined,  it  is  impos- 
sible to  avoid  an  error  of  less  than  -00018,  on  the  hypothesis  of 
the  variation  of  gravity  at  the  surface  of  the  earth  increasing 
as  the  squares  of  the  sines  of  the  latitude  from  the  equator  to 
the  poles. 
ON 
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Latitude. 

Length  of 

the  Seconds 

Pendulum. 

Names  of  the 
Observers. 

Pltcei  of 
Observation. 

Equator 

•99669 

Bouguer 

Peru 

0°  3* 

56* 

•99689 

Ditto 

Portobello 

11 

55 

30 

•99710 

Gentil 

Pondicherry 

18 

0 

0 

•99745 

Campbell 

Jamaica 

18 

27 

0 

•99728 

Bouguer 

Petit  Grave 

34 

7 

15 

•99877 

La  Caille 

Cape  G.  H. 

43 

35 

45 

•99950 

Darquier 

Toulouse 

48 

12 

48 

•99077 

Liesganig 

Vienna 

48 

50 

0 

1  00000 

Bouguer 

Paris 

60 

58 

0 

100006 

Zach 

Gotba 

51 

30 

0 

100018 

London 

58 

14 

53 

100074 

Mallet 

Petersburgb 

59 

56 

24 

1-00101 

Ditto 

Ponoi 

66 

48 

0 

100137 

Grischow 

Arensberg 

67 

5 

0 

1-00148 

Maupertuis 

Tornea 

The  expression  for  the  ellipticity,  which  connects  best  the 
different  equations  of  condition,  is  ^.^  and  this  is  a  result 
which  accords  in  a  very  remarkable  manner  with  the  compres- 
sion deduced  from  the  measures  of  the  French  mathematicians 
in  France,  and  at  the  equator.  It  may  be  inferred  from  these 
experiments  with  the  pendulum,  that  the  compression  of  the 
earth  is  greater  than  is  compatible  with  the  supposition  of  an 
uniform  density.  The  same  anomalies,  too,  which  are  dis- 
cernible in  the  measurement  of  a  degree  of  the  meridian,  and 
which  are  undoubtedly  owing  to  the  dissimilar  structure  of  the 
globe,  may  be  traced  in  the  results  of  these  experiments.  The 
beautiful  property  of  the  pendulum,  first  discovered  by  Huy- 
gens,  that  the  centre  of  oscillation  and  the  point  of  suspension, 
are  interchangeable  with  each  other,  and  which  has  been  so 
happily  applied  by  Captain  Kater,  to  determine  the  length  of 
the  seconds'  pendulum,  renders  this  mechanical  contrivance 
infinitely  better  fitted  to  ascertain  the  true  figure  of  the  earth, 
than  the  complicated  methods  which  were  formerly  employed 
for  the  same  purpose.  The  facility  with  which  the  observations 
may  be  made,  and  the  certainty  of  the  results  with  which  they 
are  attended,  may  be  expected  to  furnish  much  interesting 
information,  not  only  with  respect  to  the  general  form  of  the 
globe,  but  also  with  respect  to  its  structure  and  composition  in 
particular  situations. 

PENELOPE,  a  genus  of  birds,  of  which  there  arc  four  spe- 
cies, of  the  order  gallinae. 

PENETRABILITY,  the  capability  of  being  penetrated. 

PE  NET  RALE,  a  sacred  room  or  chapel  in  private  houses, 
which  was  set  apart  for  the  worship  of  the  household  gods 
among  the  old  Romans.  The  penetralia  of  the  temples  con- 
tained the  images  of  the  gods,  and  were  sacred  to  the  per- 
formance of  particular  rites. 

PENETRATION,  is  used  principally  to  denote  the  forcible 
entry  of  one  solid  body  within  another  by  means  of  a  projectile 
motion,  communicated  to  the  former,  which  enables  it  to  dis- 
place those  parts  of  the  latter  with  which  it  comes  in  contact. 
Or,  the  penetration  may  be  otherwise  produced  by  the  action 
Of  some  percussive  force  acting  upon  one  of  the  bodies  when 
in  contact  with  the  other;  theso  two  cases,  however,  differ 
rather  in  circumstances  than  in  principle,  and  therefore  in  the 
slight  sketch  wo  shall  give  of  this  subject,  we  shall  consider 
the  penetrating  body  to  be  projected  with  a  certain  velocity, 
and  impinging  upon  the  fixed  body  in  a  direction  perpendicular 
to  its  surface.  *  This  is  a  subject  of  considerable  importance  in 
military  and  naval  gunnery,  and  has  been  accordingly  treated 
of  by  different  writers  on  these  subjects;  Dr.  Hutton  in 
particular  has  made  several  experiments  on  different  sub- 
stances, and  with  different  charges  of  powder,  and  different 
weight  of  shot,  in  order  to  procure  data  from  which  the  pene- 
tration in  other  cases  may  be  determined.  The  mean  results 
of  the  most  accurate  of  his  experiments,  as  given  in  vol.  iii.  of 
bis  Tracts,  are  stated  in  the  next  column : 


Velocity  in  fett. 

Subttaaeaf. 

Diam.  of  iron  shot  in  laebee. 

PflMtreuMa 

1600 

Elm 

1-96 

20  inch. 

1200 

Ditto 

1-96 

15 

1500 

Ditto 

2-78 

30 

1060 

Ditto 

278 

16 

1200 

Oak 

504 

34 

1300 

Earth 

5-55 

15  feet 

In  these  experiments  the  gun  was  placed  so  near  the  object. 
that  the  initial  velocity  of  the  ball  was  not  changed,  and  the 
penetration  was  mado  lengthways  of  the  timber,  which  in  the 
first  four  cases  was  sound  elm,  cut  off  near  the  root  of  the  tree ; 
the  other  two  experiments  were  made  by  Robins,  and  given  by 
that  author,  with  some  others,  in  his  tract  on  Gunnery.  The 
first  two  experiments,  with  the  velocity  1600  and  1200  feet, 
give  20  and  15  inches  for  the  penetration,  being  precisely  io 
the  ratio  of  the  two  velocities ;  but  this  ratio  docs  not  obtain 
in  the  next  two  experiments ;  in  fact,  it  is  pretty  obvious  that 
this  cannot  be  the  case,  unless  the  resisting  force  of  the  wood 
was  uniformly  the  same  throughout,  which  cannot  be  ;  its  den- 
sity about  the  penetrating  body  increasing  every  instant,  in 
consequence  of  the  parts  forced  in  by  the  ball,  which  accounts 
for  the  results  as  deduced  by  Dr.  Hutton  on  this  hypothesis 
not  agreeing  with  each  other.  It  is  ascertained  by  a  very  rigid 
formula,  that  the  depth  penetrated  is  as  the  density  and  dia- 
meter of  the  ball,  and  the  square  of  the  velocity,  divided  by  the 
strength,  or  resisting  force,  of  the  matter  or  obstacle ;  so  that 
if  equal  balls  be  discharged  against  the  obstacle,  the  depths 
will  be  as  the  squares  of  the  velocities. 

PENGUIN,  in  Ornithology,  a  genus  of  birds,  of  the  order 
of  anseres,  of  which  there  are  twelve  species. 

PENINSULA,  is  a  tract  of  land  joined  to  the  continent  by 
a  narrow  neck  called  isthmus. 

PENITENCE,  Religious  Orders  of  consisting  of  cither  coo- 
verted  debauchees  and  reformed  prostitutes,  or  of  persons  who 
devote  themselves  to  the  office  of  reclaiming  them;  as,  the 
Order  of  Penitence  of  St.  Magdalen,  founded  in  1272,  Ice. 
Since  1616,  none  have  been  admitted  but  maids,  although  the 
congregations  still  retain  their  ancient  name. 

PENNATULA,  or  Sea  Pen,  a  genus  of  zoophyte,  which, 
though  it  swims  about  freely  in  the  sea,  approaches  near  to  the 
gorgonia.  This  genus  has  a  bone  along  the  middle  of  the 
inside,  which  is  its  chief  support;  and  this  bone  receives  the 
supply  of  its  osseous  matter  by  the  same  polype-mouths  that 
furnish  it  with  nourishment.     Linnaeus  reckon  seven  species. 

PENNY,  an  English  copper  coin,  the  12th  part  of  a  shilling. 

PENNYWEIGHT,  the  20th  part  of  an  ounce  Troy.  Kis 
weight  derived  its  name  from  being  exactly  the  weight  of  an 
ancient  English  silver  penny. 

PENSTOCK,  is  a  sluice  or  floodgate,  serving  to  retain,  er 
let  go  at  pleasure,  the  water  of  a  mi  1 1  pond.  The  following  is 
a  description  ofapentrough  and  stock  for  equalizing  the  water 
falling  on  water  wheels,  by  George  Qua\le,  Esq.  To  insure  a 
regular  supply  of  water  on  the  wheel,  and  to  obviate  the  incon- 
veniences arising  from  the  usual  mode  of  delivering  it  from  the 
bottom  of  the  pentrough,  this  method  is  devised,  of  rcgulatio? 
the  quantity  delivered  by  a  float,  and  taking  the  whole  of 
the  water  from  the  surface.  Section  of  the  pentrough :— A, 
fig.  1,  the  entrance  of  the  water ;  B,  the  float,  having  a  circalar 
aperture  in  the  centre ;  in  which  is  suspended  C,  a  cylinder, 
running  down  in  the  case  E  below  the  bottom  of  the  pentroagb. 
This  is  made  water-tight  at  the  bottom  of  the  pentrough  at  F. 
by  a  leather  collar  placed  between  the  two  plates,  and  screwed 
down  to  the  bottom.  The  cylinder  is  secured  to  the  float,  to 
as  to  follow  its  rise  and  fall ;  and  the  water  is  admitted  into  it 
through  the  opening' in  its  side,  and  there,  passing  through  the 
box  or  case  E,  rises  and  issues  at  G  on  the  wheel.  By  this 
means,  a  uniform  quantity  of  water  is  obtained  at  O ;  which 
quantity  can  be  increased  or  diminished  by  the  assistance  of  a 
small  rack  and  pinion  attached  to  the  cylinder,  which  will  raise 
or  depress  the  cylinder  above  or  under  the  water-line  of 
the  float ;  and,  by  raising  it  up  to  the  top,  it  stops  the  water 
entirely,  and  answers  the  purpose  of  the  common  shuttle.  This 
pinion  is  turned  by  the  handle  H,  similar  to  a  winch  handle, 
and  is  secured  from  running  down  by  a  ratchet  wheel  at  the 
opposite  end  of  the  pinion  axis.  K  and  L  arc  two  upright  rods, 
to  preserve  the  perpendicular  rise  and  sinking  of  flhtioat, 
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g  through  the  Boat,  and  secured  at  the  top  by  brackets 
fron  tbe  sides,  M,  a  board  let  down  across  the  ponuoug  h, 
awarly  to  iho  bottom,  to  prevent  the  horizontal  impulse  of  the 


water  from  disturbing  the  float.  Fig.  2,  a  transverse  section, 
■hewing  the  mode  of  filing  the  rack  and  pinion,  and  their  sup- 
port!, on  die  feat  The  rack  is  inserted  into  a  piece  of  metal 
ranniag  across  the  cylinder  near  the  top.  That  the  water  may 
pus  more  freely  when  nearly  exhausted,  the  bottom  of  the 
cylinder  U  not  a  plane,  bat  is  cot  away  bo  u  to  leave  two  feet, 
as  at  C,  ng.  1.  The  float  is  also  kept  from  lying  on  the  pen- 
trough  bottom  by  four  small  feet,  so  that  the  water  gets  under 
It  regularly  from  the  first  Fig.  3.  an  enlarged  view  of  the 
cylinder,  shewing  the  rack  and  ratchet  wheel,  with  the  click, 
and  one  of  the  openings  on  the  side  of  the  cylinder ;  the  winch 
or  handle  being  on  the  opposite  side,  and  the  pinion,  by  which 
the  rack  is  raised,  being  enclosed  in  a  box  between  them. 
Set  Sluice. 

PENTAGON,  (from  fivt  and  angle,)  In  Geometry,  is  a  figure 
of  flto  angles,  and  consequently  also  of  five  sides,  and  when 
these  are  both  equal,  it  is  called  a  regular  pentagon,  but  other- 
wise it  la  irregular.  The  angle  at  the  centre  of  a  pentagon  is 
72°,  and  the  angle  of  its  sides  144°.  The  area  of  a  pentagon, 
whose  side  is  one.  Is  1-7204774;  consequently,  when  the  side 
la  >.  the  area  =  *»  x  1-7204774. 

Tt  imeribt  a  Ptntmgon  in  a  given  Circle. 
—Draw  the  diameters,  Ap,  mil  right  _ 
angles  to  each  other,  and  bisect  the  radius      f 

•  m  in  r.  From  the  point  r,  with  the  dis- 
tance r  A,  describe  the  are  A  i,  and  from 
the  point  A,  with  the  distance  A;,  de- 
scribe the  arc  i  B.  Join  the  points  A,  B, 
nod  the  line  AB  being  carried  five  limes 
rooad  the  circle,  will  farm  the  pentagon  required. 

Tt  tktcribea  PnUtgon  on m gmtn  Lint. — Make  lis  perpendi. 
•alar  to  A  B,  and  equal  to  one  half  of  it.  n 

Draw  Aw,  and  produce  it  till  the  part 
ma  is  equal  to  Bm.    From  A  and  B,  as 
centres  with  the  radius  Bn,  describe  arcs  K( 
patting  aach  other  In  o.    And  from  the 
point  #,  with  the  same  radius,  or  wltb 

•  A,  oreB.  describe  the  circle  ABCDE. 
Apply  the  line  A  B  live  times  round  the 
etreamfercnco  of  this  circle,  and  it  will 
fern  the  pentagon  required.— Note.  If  tangents  be  drawn 
through  the  angular  paints  A  B  C  D  E,  a  pentagon  ci re o in- 
scribing the  circle  will  be  formed ;  and  if  the  ares  be  bisected, 
the  circle  will  be  divided  into  ten  parts,  which  answers  to  a 
dee  agon,  and  is  thus  readily  constructed. 

PHNTAGRAPH.or  Pah*  i.i.elogium, an  instrument  whereby 

I  of  any  kind  may  be  copied  in  what  proportion  you 

,  without  being  skilled  in  drawing.    A  pentagraph  is 

"  of  feat  bars,  A  B  D  B,  usually  of  brass ;  the  bar  All 


jointed  to  B  at  i  about  the  middle,  and  at  ■  it  is  connected  with 
E :  the  bar  B  Is  the  same  length  as  A,  and  at  d  is  jointed  to  the 
bar  D,  whose  end  is  connected  with  the  end  of  E ;  these  four 
bars  form  a  parallelogram ;  thus,  b  ■  =  D,  and  bd  =  B.  To 
the  other  end  of  the  bar  A,  a  tube  F  is  soldered,  through  which 


a  pointed  brass  rod  t,  called  the  tracer,  is  put ;  the  end  of 
tbe  bar  B  has  a  slider  G  upon  it,  which  has  a  tube  similar  to  F; 
another  slider,  I,  of  the  same  kind,  is  mounted  on  the  bar  B. 
These  sliders  have  screws,  by  which  they  can  be  fixed  at  any 
distance.  Under  each  of  the  joints  of  the  base,  a  small  tube  is 
fixed,  in  the  bottom  of  which  is  a  small  caster,  as  H,  which 
makes  the  instrument  run  easily  on  the  table.  When  the  in- 
strument is  used,  the  two  sliders,  G  I,  must  be  set  exactly  in  a 
line  with  tbe  tube  F:  when  it  is  required  to  make  a  copy  of  a 
drawing  of  the  same  site,  tbe  sliders  must  be  set,  so  that  from 
F  to  I  is  tbe  same  distance  as  from  I  to  G  ;  the  tube  I  must 
then  have  a  wire  put  through  it,  whose  lowest  end  Is  fast 
screwed  to  a  heavy  leaden  weight  L,  this  must  have  three  sharp 
points  in  tbe  under  side,  so  that  when  it  is  set  on  tbe  table  it 
may  not  be  liable  to  move  ;  then,  if  a  design  or  drawing  is  laid 
under  the  lube  F,  and  the  point  of  the  tracer  drawn  over  the 
lines  of  it,  tbe  point  of  the  pencil  at  G  will  describe  a  similar 
figure.  If  tho  drawing  is  to  be  reduced  to  one-half  of  the  sixe, 
the  weight  mnst  be  put  to  the  slider  G,  and  the  pencil  into  I, 
without  moving  either  slider;  then  the  distance  from  tbe  tracer 
to  the  fixed  point  or  weight  L,  is  tnico  tbe  distance  of  tbe 
pencil  to  the  weight.  Tbe  rule  for  setting  the  sliders  for  any 
proportion,  is  as  the  distance  between  the  tracer  «,  and  tbe 
tbe  fixed  point  L,  is  to  the  distance  between  the  pencil  G  and 
the  same ;  so  is  tbe  length  of  an;  line  described  by  the  tracer,  j 
to  the  length  of  the  line  at  tbe  same  time  described  by  the 
pencil.  To  avoid  tbe  trouble  of  measuring  these  distances 
eaeh  time,  the  bars  B  and  D  are  divided  into  ten  or  twenty 
of  the  most  common  proportions,  by  which  divisions  the  sliders 
are  to  be  fixed.  When  the  machine  is  nsed.  a  fine  line.  R  It, 
is  put  through  rings  in  the  cocks  Ad,  and  tird  to  the  pencil ;  the 
other  end  has  a  loop  to  be  hooked  over  tbe  thumb  of  the 
operator,  by  pulling  which  he  can  raise  the  pencil  at  D,  when 
he  docs  not  wish  it  to  mark, 

PENTAMETER,  In  ancient  poetry,  a  kind  of  verse  consist- 
ing of  five  feet,  or  metres ;  whence  tbe  name.  The  two  first 
feet  may  be  either  dactyls  or  spondees,  at  pleasure ;  the  third 
is  always  a  spondee,  and  the  two  last  anapesls :  snob  is  tbe 
following  verse  of  Ovid  :— 

12  3  4  S 

Car-mini  \  but  n  |  vet  trm  J  put  ta  o  [  utnt  mtit. 
A  pentameter  verse,  subjoined  to  an  hexameter,  constilules 
what  is  called  elegiac. 

PENTANDRIA,  in  Botany,  one  of  Linnaws's  clasi  of  plants, 
tbe  fifth  in  order ;  the  characters  of  which  are,  Ihst  all  the 
plants  comprehended  in  it  have  hermaphrodite  flowers,  with 
five  stamina,  or  male  parts,  in  eaeh ;  they  are  subdivided  into 
orders,  which  are  denominated  monogynia,  digynla,  trigynin, 
fco.  according  as  there  are  one,  two,  or  three,  &e.  pistils,  or 
female  parts,  in  each  Bower. 

PBNTAPETBS,  agenusofthedecaodria  order,  in  the  man- 
sdelphia  class  of  plants,  and  in  the  natural  method  ranking 
under  the  37th  order,  oolumoiferas. 

PENTHORUM,  a  genus  of  the  pentagynia  order,  in  the 
pentandria  class  of  plants.    There  is  one  species. 

PENTSTEMON,  a  genus  of  the  didyuamia  angiosperaia 
class  and 'Order.    There  are  two  species. 
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PENUMBRA,  in  Astronomy,  a  faint  or  partial  shade 
observed  between  the  perfect  shadow  and  the  fall  of  right  in 
an  eclipie.  This  arises  from  the  magnitnde  of  the  son,  for 
were  he  only  a  luminous  point,  the  shadow  would  be  every 
where  perfect;  bat  ia  consequence  of  his  diameter,  it  happens, 
that  a  place,  which  though  not  illuminated  by  the  whole  body 
of  the  son,  may  notwithstanding  receive  a  part  of  his  rays. 
This  may  be  illustrated  as 
follows ;  let  S  represent  the 
•an  and  M  the  moon,  then  it 
is  obvions,  since  luminous 
rays  proceed  from  every  pert 
of  the  snn's  disc,  there  will 
be  no  part  of  the  shadow  in 
whicb  tbo  light  will  be  totally 
intercepted,  except  that  included  within  the  rays  proceeding 
from  the  extreme  edges  of  the  son  and  moon  ABC,  and  EDO, 
the  other  part  of  the  shadow,  viz.  from  C  to  H,  and  I  experienc- 
ing only  a  partial  interception,  and  consequently  in  those  parts 
a  faint  light  will  be  observed,  proceeding  from  the  darkest 
■hades  at  C,  diminishing  both  ways  to  Band  I,  where  it  is 
lost  in  perfect  light.  Penumbras  must  be  constant  attendants 
of  all  eclipses  whether  of  the  son,  moon,  or  planets,  primary  or 
secondary;  bnt  with  us  they  are  most  obvions  in  eclipses  of 
the  son,  which  is  the  ease  above  alluded  to. 

PEPLIS,  a  genus  of  the  monogynia  order,  in  the  hexandria 
elasa  of  plants,  and  in  the  natural  method  ranking  nnder  the 
17th  order,  calycanthemas.    There  are  two  species,  creeping 

PEPPER,  in  Natural  History,  an  aromatic  berry,  of  a  hot 
dry  quality,  chiefly  nsed  in  seasoning.  We  have  three  kinds 
of  pepper  at  this  time  in  use  in  the  shops ;  the  black,  the 
white,  and  the  long  pepper.  Black  pepper  is  the  trait  of  a 
plant  of  the  diandria  trigynia  class,  without  any  flower  petals ; 
the  fruit  itself  is  roundish  and  rugose,  and  disposed  in  clusters ; 
it  is  brought  from  the  Dutch  settlements  in  the  East  Indies. 
The  common  white  pepper  Is  factitious,  being  prepared  from 
the  blaek.  The  long  pepper  is  a  dried  fruit  of  about  an  inch, 
or  an  inch  and  a  half  in  length,  and  abont  the  thickness  of  a 
large  goose  quill ;  it  is  of  a  brownish  gray  ooloor,  cylindrical 
in  figure,  and  said  to  be  produced  on  a  plant  of  the  same  genus. 
Pepper  is  principally  used  by  ns  in  food  to  assist  digestion  ; 
but  the  people  in  the  Bast  Indies  esteem  it  as  a  stomachic, 
and  drink  a  strong  Infusion  of  it  in  water  by  way  of  giving 
them  an  appetite;  they  have  also  a  way  of  making  a  fiery  spi- 
rit of  fermented  fresh  pepper  with  water,  which  they  nie  for  the 
same  purpose.  Tbey  have  also  a  way  of  preserving  the  common 
and  long  pepper  in  vinegar,  and  eating  them  afterwards  at  meals. 

Pepper  Wmttr,  a  liquor  prepared  in  the  following  manner, 
for  microscopical  observations :  Put  common  black  pepper 
grossly  powdered,  into  an  open  vessel,  so  as  to  cover  the  bot- 
tom of  it  half  an  inch  thick,  and  pnt  to  it  rain  or  river  water, 
till  it  covers  it  an  inch ;  shake  or  stir  the  whole  well  together 
at  the  fint  mixing,  but  never  disturb  It  afterwards ;  let  the 
vessel  be  exposed  to  the  air  uncovered ;  and  in  a  few  days 
there  will  bo  seen  a  pellicle  or  thin  skin  swimming  on  the  sur- 
face of  the  liquor  looking  of  several  colours.  This  is  a  con- 
geries of  multitudes  of  small  animals:  and  being  examined  by 
the  microscope,  will  be  seen  all  in  motion ;  the  animals  at  first 
sight  are  so  small  as  not  to  be  distinguishable,  unless  to  the 
greatest  magnifiers ;  bnt  they  grow  daily  till  they  arrive  at  their 
full  sixe.  Tbeir  numbers  are  also  continually  increasing,  till 
the  whole  surface  of  the  liquor  is  fall  of  them,  to  a  considerable 
depth.  When  disturbed,  they  will  sometimes  all  dart  down  to 
the  bottom,  bat  they  soon  afterwards  come  op  to  the  surface 
again.  The  akin  appears  soonest  in  warm  weather,  and  the 
animals  grow  the  quickest ;  but  in  the  severest  cold  it  will 
succeed,  unless  the  water  freezes,  About  the  quantity  of  a  pin'* 
head  of  this  scum,  taken  np  on  the  nib  of  a  new  pen,  or  the  tip 
of  a  hair  pencil.  Is  to  be  laid  on  a  plate  of  clear  glass ;  and  if 
applied  first  to  the  third  magnifier,  then  to  the  second,  and 
finally  to  the  first,  will  shew  the  different  animalcalesit  oontainj 
of  several  kinds  and  shapes,  as  well  as  sixes. 

PEPPERMINT,  is  a  British  plant  which  grows  in  watery 
places,  and  is  cultivated  chiefly  on  aocoont  of  an  oil  and 
distilled  water  which  is  prepared  from  it.    This  ia  the  strongest 


and  most  aromatic  of  all  the  mints,  and  on  thia  accomi  It 
more  nsed  in  medicine  than  any  other  species.  When  dis- 
tilled with  water,  it  yields  a  considerable  quantity  of  essential 
oil,  of  a  pale  greenish  yellow  colour.  The  well-known  tiqour, 
called  peppermint  water,  prepared  from  this  plant,  la  an  ex- 
cellent stomachic ;  bnt  is  too  often  nsed  in  eases  of  impaired 
appetite,  and  for  the  relief  of  various  imaginary  complaints. 

PERAMBULATOR,  in  Surveying,  an  iaabrument  for  mea- 
suring distances,  called  also  pedometer,  way-wiser,  and  in 
feying  wheel.     The  figs    1,2,  and  3  represent  a  p *-■-- 


A,  fig.  1,  is  a  wheel  of  mahogany,  tired  with  Iron,  and  made  very 
Strong ;  its  circumference  must  be  exactly  ninety-nine  Inebes, 
or  half  a  pole.  This  is  placed  so  as  to  tarn  ronnd  In  an  opening 
cut  in  the  piece  B  D,  which  forms  the  frame.  In  the  ana  B, 
a  groove  is  cut  from  the  centre  of  the  wheel  to  the  diath;  the 
end  of  the  spindle  comes,  through  the  wood  into  thia  groove, 
and  has  a  small  crown  wheel  of  eight  feet  upon  it.  Thia  works 
another  wheel  of  eight  teeth,  fixed  on  along  spindle,  which  ose- 
veys  motion  from  the  wheel  beneath  to  the  dial  *.  The  groove 
containing  this  spindle  has  a  slip  of  wood  screwed  over  it,  u 
keep  out  dirt,  Ice  ;  and  the  end  of  this  spindle  has  a  sowars 
hole  in  it,  into  which  is  pnt  the  square  end  of  the  apindle* 
fig.  3.    This  has  an  endless  screw  d  upon  it,  which  works  a 


«^i 


worm  wheel  e  of  twenty-four  teeth,  having  a  pinion  of  twelve 
beneath  it,  and  below  this  has  a  wheel  /of  thirty-six.  The 
pinion  works  the  wheel  y  of  forty  ;  and  the  wheel/ turns  ths 
pinion  h  of  twelve,  whose  spindle  carries  the  short  hand  of  the 
dial,  fig.  3.  The  arbour  of  the  wheel  e  comes  np  through  the 
dial,  and  has  the  hand  F,  fig.  3  on  it ;  as  also  a  pinion  of  eight, 
which  turns  g  of  sixty-four.  In  the  arbor  of  the  wheel  *,  ii  a 
pinion  of  six,  taking  into  k  of  seventy-two ;  this  is  here  sap- 
posed  to  be  half  broken  away,  to  shew  the  wheels  beneath.  Ths 
spindle  of  this  is  hollow,  and  is  put  over  the  arhow  of  the  wheal 
g,  and  carries  the  hand  O  ;  fig.  3,  H  H  H  H  are  four  pillars,  by 
which  the  two  plates  forming  the  frame  for  the  wheels  are  bass 
together.  The  wheel  g,  fig.  S  is  not  fixed  fast  to  its  spied)*, 
but  is  held  between  a  brass  plate,  and  another  beneath ;  tint 
friction  of  these  causes  the  wheel  to  turn  the  hand,  and  at  ta* 
same  time  leaves  the  band  at  liberty  to  be  aet  wit  boot  ssovhar 
thc  wheels.  The  plate  has  a  pin  fixed  in  it :  which  pi*  tat** 
against  a  projecting  part  of  the  handle  of  the  hammer  at,  so  sa 
to  lift  it  np  when  the  plate  is  tamed,  and  let  the  spring  p 
through  w  against  the  bell  K.  When  any  distance  la  ta  he 
measured  by  this  machine,  the  operator  takes  hold  of  taw  niafli 
and  wheels  it  along  in  aa  straight  a  line  aa  ha  can.  Ten  etreaat- 
fereneeof  the  wheel  being  ninety- nine  inches  (or  half  apoielaad 
the  two  wheels  in  the  piece  being  equal,  the  screw  d.Sf.% 
will  turn  once  in  each  turn  of  the  great  wheal,  or  twine  far 
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every  pole  the  machine  is  wheeled.  This  screw  mast  be  so  cot 
that  the  great  wheel  most  torn  twenty-four  times  for  one  torn 
of  the  wheel  e,  and  also  the  wheel/ on  the  same  spindle  as  this 
mast  torn  a  pinion  A  of  one-third  of  its  number  of  teeth.  The 
short  hand  on  thejfial  which  it  carries  will  for  every  revolution 
require  eight  tarns  of  the  great  wheel,  =  four  poles,  =z  one 
chain.  The  circle  is  divided  into  one  hundred  parts  each  zz 
one  link.  The  pinion  of  twelve  on  the  arbor  of  the  wheel  e, 
turning  once  for  twenty-four  turns  of  the  great  wheel,  makes 
the  wheel  g  require  for  each  revolution  eighty  turns  of  the  great 
wheel,  or  For  the  machine  to  be  wheeled  ten  chains  (or  turns  of 
the  short  hand)z=40  poles  (as  the  circle  of  its  hand  is  divi- 
ded), =:  one  furlong;  and  at  each  revolution  of  this  wheel  the 
hammer  m  will  strike  the  bell  K.  The  pinion  of  eight  on  the 
arbor  of  the  wheel  g>  works  h  of  sixty-four  ;  and  its  pinion  t, 
tarns  K  of  seventy-two,  the  resultof  which  will  be,  that  the  hand 
on  the  spindle  of  A  will  require  for  each  revolution  7,680  turns 
of  the  great  wheel,  or  for  the  machine  to  be  wheeled  3,840  poles, 
=  900  chains  or  turns  of  the  short  hand,  ==  96  furlongs  or  turns 
of  the  hand  F  and  strokes  on  the  bell,  =  12  miles,  as  the  dial  is 
divided. 

PERCA,  Perch,  a  genos  of  6shes  of  the  order  thoraci. 

PERCH,  in  Land  Measure,  the  40th  part  of  a  square  rood, 
containing  90}  square  yards. 

PeacH,  is  also  sometimes  used  as  a  measure  of  length,  being 
eqoal  to  5}  yards,  or  16$  feet,  and  is  otherwise  called  a  rod 
or  pole.. 

PERCUSSION,  in  Mechanics,  the  striking  of  one  body 
against  another,  or  the  shock  arising  from  the  collision  of  two 
bodies.  This  is  either  direct  or  oblique.  Direct  Percussion, 
is  when  the  impulse  takes  place  in  a  line  perpendicular  to  the 
plane  of  impact.  Oblique  Percussion,  is  that  which  takes 
place  in  any  direction  not  perpendicular  to  the  plane  of  impact. 

The  Theory  of  Percussion,  says  Barlow,  has  engaged  the 
attention  of  philosophers,  particularly  with  regard  to  the  com- 
parison of  percussion  and  pressure,  one  party  maintaining  a 
perfect  congruity  between  these  two  forces,  while  others  assert 
their  total  incomparability,  observing,  that  the  least  quantity  of 
percussion  is  greater  than  any  pressure,  however  great;  for, 
say  they,  the  momentum  of  a  body  is  measured  by  its  mass  into 
its  velocity;  if,  therefore,  the  body  A  moves  with  a  velocity  », 
while  the  body  B  is  at  rest,  or  has  no  velocity,  the  momentum 
of  the  former  is  A  x  t\  and  of  the  latter  B  x  0,  and  conse- 
quently the  former  is  infinitely  greater  than  the  latter.  Bat 
without  following  all  the  reasonings  which  are  advanced  on  this 
subject*  we  wiH  endeavour  to  trace  the  causes  of  the  difference 
between  the  effects  of  impact  and  that  of  simple  pressure. 
When  a  body,  perfectly  hard,  and  in  motion,  strikes  another 
body  also  perfectly  hard,  the  variation  in  motion  ought  to  be 

t educed  in  an  indivisible  instant,  and  in  such  a  manner,  that 
tween  the  initial  velocity,  and  the  velocity  after  the  shock, 
there  shall  not  be  any  intermediate  velocity.  But  were  the 
motion  of  the  body  modified  by  a  pressure,  or  a  constant  force, 
as  that  of  gravity,  it  would  change  by  sensible  degrees,  and 
undergo  a  determinate  variation  at  the  end  of  a  certain  time. 
It  is,  therefore,  the  law  of  continuity  which  distinguishes  the 
effects  of  compression  from  those  of  percussion,  when  the  hard- 
ness is  infinite;  but  as  such  hardness  no  where  exists,  matter 
always  possessing  a  certain  degree  of  elasticity,  and  limited 
cohesion  of  particles,  which  may  be  surmounted,  we  in- 
quire, If  percossion,  considered  physically,  conforms  to  the  law 
of  continuity,  wheu  a  body  strikes  another,  two  effects  have 
place  in  each.  First,  the  parts  in  contact  yield  to  the  action  of 
the  stroke,  and  become  compressed,  so  that  the  figure  of  the 
bodies  is  altered  by  a  flattening  or  impression,  in  the  parts  in 
contact,  and  in  their  neighbourhood.  Secondly,  when  the 
flattening  or  impression  has  arrived  at  the  greatest  degree  of 
which  the  bodies  are  susceptible,  their  inherent  elasticity  tends 
to  detroy  the  impression,  and  effaces  it  wholly,  or  in  part ;  this 
produces  a  mutual  action  and  re  notion,  which  is  continued  till 
the  bodies  are  no  longer  in  contact.  Thus,  as  soon  as 
bodies  come  into  sensible  contact,  compression  begins ;  as  in 
the  case  of  two  balls,  which  will  therefore  touch  only  in  one 
point.  The  mutual  pressure  which  is  necessary  to  produce  the 
retardation  of  A,  and  the  acceleration  of  B,  is  exerted  only  on 
the  foremost  particle  of  A,  and  the  hindmost  particle  of  B ; 
80. 


hot  no  atom  of  matter  can  be  put  in  motion,  or  have  its  motion 
changed,  unless  it  be  acted  on  by  an  adequate  force.  And  the 
force  urging  any  individual  particle,  most  be  precisely  compe- 
tent to  the  production  of  the  very  change  of  motion  which 
obtains  in  that  particle.  Except  the  two  particles  which  come 
into  contact  in  the  collision,  all  the  other  particles  are  actuated 
by  the  forces  which  connect  them ;  and  the  force  acting  on  any 
one  is  generally  compounded  of  many  forces,  which  connect 
that  particle  with  those  adjoining.  Therefore,  when  A  over- 
takes B,  the  foremost  particle  of  A  is  immediately  retarded ; 
the  particles  behind  it  would  move  forward,  if  their  mutual 
connexion  were  dissolved  in  that  instant ;  but  this  remaining, 
they  only  approach  nearer  to  the  foremost  striking  particles, 
and  thus  make  a  compression,  which  gives  occasion  for  the 
inherent  elasticity  to  exert  itself,  and  by  its  re-action  retard  the 
following  particles.  Thus  each  stratum,  (so  to  conceive  it,)  con- 
tinuing in  motion,  makes  a  compression,  which  occasions  the 
elasticity  to  re-act,  and  by  re-acting,  to  retard  the  stratum 
immediately  behind  it.  This  happens  in  succession :  the  com- 
pression and  elastic  re-action  begin  in  the  anterior  stratum,  and 
take  place  in  succession  backward,  and  the  whole  body  gets 
into  a  state  of  compression.  All  this  is  done  in  an  iqstant, 
(as  we  commonly,  but  inaccurately,  speak ;)  that  is,  in  a  very 
small  and  insensible  moment  of  time ;  but  in  this  moment  there 
is  the  same  gradual  compression,  increase  of  mutual  action, 
greatest  compression,  common  velocity,  subsequent  restitution, 
and  final  separation,  as  in  the  case  of  bodies  with  a  slender 
spring  interposed,  or  even  in  the  case  of  mutual  repelling  mag- 
nets. In  all  the  cases,  the  changes  of  motion  are  produced  by 
the  elasticity,  or  the  repulsion,  and  not  by  the  transfusion  of  the 
force  of  motion.  The  changing  force  is,  indeed,  inherent  to  the 
bodies,  but  not  because  they  are  in  motion ;  the  use  of  the 
motion  is  to  give  occasion,  by  continued  compression,  for  the 
continued  operation  of  the  inherent  elasticity.  Hence  it 
appears  that  the  law  of  continuity  has  actually  place  in  the 
impact  of  bodies,  and  that  no  alteration  in  their  motion  takes 
place  without  their  previously  partaking  of  all  the  intermediate 
alterations.  This  alteration  is  always  produced  during  an 
extremely  short  interval  of  time,  and  this  occasions  the  great 
disproportion  observed  between  the  effects  of  impact  and  those 
of  pressure ;  but  it  is,  notwithstanding,  inconceivable  "  that 
any  really  existing  body  should  pass  from  quiescence  into  finite 
motion,  or  from  one  degree  of  finite  motion  to  another,  without 
having  possessed  all  the  intermediate  degrees  of  velocity  ;"  and 
hence  it  follows,  that  the  phenomena  of  collision  may  be  con- 
sidered of  a  kindred  class  to  those  which  are  occasioned  by 
accelerating  or  retarding  forces,  and  act  by  insensible  degrees, 
in  order  to  produce  a  finite  effect 

Percussion  Powder.— Take  two  parts  of  the  chlorate  of 
potash,  and  one  of  antimony ;  they  must  be  separately  levi- 
gated to  an  impalpable  powder,  in  a  marble  mortar,  and  mixed 
together  with  an  ivory  knife :  to  granulate  it,  it  must  be  made 
into  a  thick  paste,  with  spirit  of  wine,  in  which  must  be  dis- 
solved a  little  gam-mastic,  to  make  it  adhesive  ;  and  by  forcing 
it  through  a  hair  sieve,  it  will  be  formed  into  grains.  Four 
parts  of  potash,  and  one  of  antimony,  will  detonate  ;  but  this 
mixture  was  found,  after  a  great  number  of  trials  by  an  eminent 
chemist,  not  to  be  sufficiently  strong  to  be  depended  upon.  To 
use  fulminating  mercury  is  highly  dangerous,  as  the  most 
serious  accidents  might  arise,  from  its  detonating  by  the  slightest 
friction  ;  and  so  far  from  its  application  to  this  purpose  being  a 
new  discovery,  it  has  been  used  as  a  percussion  powder  some 
years  ago. 

Percussion  Lock,  fry  Wightman,  ofMalton,  Yorkshire.— A,  the 
lock  plate;  B,  the  cock ;  C,  a  screw,  the  point  of  which  is  made 
to  fit  the  pan  ;  D,  the  magazine,  the  chamber  of  which,  that  con- 
tains the  priming  powder,  is  shewn  by  dotted  lines ;  B,  a  hole 
in  the  magazine,  through  which  the  roller  F  passes ;  6,  a  cup 
drilled  to  contain  1J  grains  of  powder;  H,  a  small  lever,  fixed 
on  a  square  on  the  end  of  the  roller,  and  fastened  by  means  of 
a  screw ;  I,  a  cylinder,  screwed  into  the  breech  of  the  gun,  and 
through  which  a  communication  is  made  from  the  pan  into 
the  barrel ;  K,  the  pan,  the  size  of  which  is  the  same  as  the  cup 
in  the  roller.  To  prime  this  lock,  it  must  first  be  put  to  half- 
cock  ;  then  place  the  magazines  on  the  pan,  as  is  shewn  by  the 
figure  ;  and  by  turning  the  roller  by  means  of  the  lever,  half  a 
90 
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ignition.    To  enumerate  Die  qualities  of  this  lock  woi 


unnecessary ;  for  by  a  reference  to  the  engraving,  its  very 
valuable  properties  will  be  sufficiently  understood. — Sleek.  Mag. 

PERENNIAL,  in  Botany,  is  applied  to  those  plants  whose 
loots  will  abide  many  years,  whether  tbey  retain  their  leaves  in 
winter  or  not:  those  which  retain  their  leaven  are  called  ever- 
greens ;  but  such  as  cast  their  leaves,  are  called  deciduous. 

PERGALESIA,  ■  genus  of  the  pentandrin  dyginia  class  and 
order,  of  which  there  are  five  species. 

PERI  AGUA,  a  sort  of  large  canoe,  composed  of  the  trunks 
of  two  trees,  hollowed  ana  united  in  one  fabric  ;.  whereas 
canoes  in  general  are  formed  of  only  the  body  of  one  tree. 
The  periagna  is  used  in  South  America  and  the  Gulf  of 
Mexico. 

PERICARDIUM,  in  Anatomy,  is  a  membranous  bag  filled 
with  water,  which  contains  the  heart  in  man,  and  many  other 
animals.  It  is  formed  by  a  duplicate  of  tno  membrane  which 
divides  the  thorax  into  two  unequal  parts. 

PERICARPIUH,  among  Botanists,  a  covering  or  case  for 
the  seeds  of  plants. 

PERIGEE,  or  PbrMUEVN,  in  the  ancient  Astronomy,  signi- 
fied the  nearest  approach  of  (he  sun,  or  any  of  the  planets,  to 
the  earth ;  or  rather,  that  point  of  their  orbit  when  at  their 
least  distance  j  a  term  which  the  moderns  have  changed  to 
perihelion,  because  it  is  the  earth  that  is  in  motion,  and  not  the 
sun,  as  was  supposed  by  the  ancients.  The  term  perigee  is, 
however,  still  properly  nsed,  as  applied  to  the  moon,  comets, 
Sec.  to  denote  their  nearest  approach  to  our  planet. 

PERIHELION,  or  Pkmiifliuh,  that  point  in  the  orbit  of  a 
planet,  or  comet,  which  is  nearest  to  the  sun  ;  being  the  ex- 
tremity of  their  transverse  axis,  nearest  to  that  focus  in  which 
the  sun  is  placed ;  being  thus  opposed  to  the  aphelion,  which 
is  the  opposite  extremity  of  the  same  axis.  The  perihelion 
distances  of  the  several  planets,  the  mean  distance  of  the  earth 
from  the  sua  being  taken  as  unity,  arc  as  follows : — 

Ptrikilion   Dittancei  of  the  Planttt,  the   Mean  Diiianct  of  tht 
Earth  being  Vnili/. 


Mercury -1816831 

Venus -J  16*793 

Earth, OK3itna 

Man 1-4305.'j08 

Vesta. 2.27«7800 

Juno 2-4122190 


Ceres, 26800060 

Pallas 2-5222080 

Jupiter, 6-1546127 

Saturn 94826022 

Uranus 10-1306947 


PERILLA,  a  genus  of  the  class  and  order  didynamia  gym- 
nospermia. 

PERIMETER,  is  the  ambit  or  outward  boundary  of  any 
figure;  being  the  sum  of  all  the  sides  In  right-lined  figures, 
and  means  the  same  as  circumference  or  periphery  in  circa- 
lar  ones. 

PERIOD,  in  Astronomy,  fs  the  time  in  which  a  planet  or 
satellite  makes  one  entire  revolution  in  lis  orbit,  or  returns 


again  to  the  same  point  In  the  heavens.  It  la  one  of  (he  cele- 
brated laws  of  Kepler,  discovered  by  obaervattnn,  and  ooa- 
Grmed  by  Newton  in  hie  "  Princfpia,"  (hat  the  squares  of  the 
periodic  times  of  revolution  are  to  eaoh  other  as  the  cubes  or 
the  distance  of  the  respective  planets  from  (lie  san.  And  the 
same  law  has  also  place  with  all  the  satellites  revolving  about 
the  same  primary. 

Period,  in  Chronology,  denotes  an  epoch,  or  apace  of  tine, 
by  which  the  years  are  reckoned.    See  Epoch*. 

Period,  in  Grammar,  denote*  a  small  compass  or  discourse, 
containing  a  perfect  sentence,  and  distinguished  at  the  end  by 
a  point  or  full  stop,  thus  (.) ;  and  its  members  or  divisions 
marked  by  commas,  colons,  Sec. 

PERIODICAL,  returning  at  stated  periods. 

PER10ECI,  are  those  who  live  in  the  same  latitude,  bat  in 
opposite  longitudes ;  when  it  is  noon  with  the  one,  it  is  mid- 
night with  the  other ;  they  have  the  same  length  of  days,  and 
the  same  seasons  of  (ho  year,  The  inhabitants  of  (he  poles 
can  have  no  Perioeci. 

PER10EC1ANS,  in  Geography,  are  those  people  which  in- 
habit the  same  parallel  oflatitude. 

PERIPATETIC  Philosophy,  the  system  of  philosophy 
taught  and  established  by  Aristotle ;  the  word  is  derived  from 
the  Greek  verb,  I  walk,  because  they  always  disputed  while 
walking  in  the  Lyceum. 

PERIPHERY,  in  Geometry,  (lie  cini  reference  of  a  circle, 
ellipsis,  or  any  other  regular  curvilinear  figure.  See  CiRCLI,  Jtc 

PEKISCII,  are  those  people  who  inhabit  the  frigid  zones,  so 
called,  because  their  shadows,  daring  a  revolution  of  the  earth 
on  its  axis,  are  directed  towards  every  point  of  the  compass. 
In  the  frigid  zones,  (he  sun  does  not  set  during  several  revolu- 
tion* of  the  earth  on  its  axis. 

PERISTYLE,  in  ancient  Architecture,  a  building  encom- 
passed with  a  row  of  columns  on  the  inside. 

PERJURY,  in  Law,  false  swearing,  which  is  punished  by 
the  pillory,  and  by  transportation ;  and  this  perjury  is  supposed 
to  be  committed  in  some  court  of  justice  having  power  to  ad- 
minister an  oath,  or  before  some  magistrate, 

PERLATE  ACID.  This  name  was  given  by  Bergmann  to 
the  acidulous  phosphate  of  soda. 

PERLATED  ACID,  biphosphnrate  of  soda. 

PERMIT,  a  license  or  warrant  for  persons  to  pan  with  or 
sell  goods,  having  paid  the  dnties  of  custom  and  excise. 

PERMUTATIONS,  the  changes  in  the  position  of  things; 
differing  from,  combinations  iu  this,  that  the  latter  has  so 
reference  to  the  order  in  which  the  quantities  are  comMaed; 
whereas  in  the  former,  this  order  is  considered,  and  miss 
qucnlly  the  number  of  permutations  always  exceed*  the  nsjss- 
bcr  of  combinations.  Permutation  also  differ*  from  what  b 
simply  termed  changes.  In  (his,— that  by  changes,  is  oemeaenly 
meant  only  the  different  order  in  which  a  number  of  tfclsjnsoaj 
be  arranged,  taking  all  together ;  whereas  pennotatlon  Imptles 
a  combination  of  n  number  of  things  into  different  Met*,  and 
the  changes  which  may  then  have  place  amongst  them.  la 
general,  the  number  of  permutations  may  be  found  by  irtt 
Ondiog  the  number  of  combinations,  and  then  the  numbers! 
permutations  in  each  ;  and  the  product  of  these  I*  the  whole 
number  of  permutations.    See  Combinations. 

PERORATION,  in  Rhetoric,  the  epilogue  or  last  part  of 
an  oration,  wherein  what  the  orator  had  insisted  on  throngs 
his  whole  discourse  ia  urged  afresh  with  greater  tehetneace 
and  passion. 

PEROXIDE,  in  Chemistry,  denotes  the  maximum  ofoxi- 
diaement.    See  Oxide. 

PERPENDICULAR,  in  Geometry,  is  formed  by  one  ft* 
meeting  another,  so  as  to  make  the  angles  on  eaoh  aide  of  it 
equal  to  each  other. 

Perpendicular  to  a  dime,  is  a  line  perpend ien lar  to  (he 
tangent  of  tne  curve  at  that  point. 

Perpendicular  to  a  ParabeU,  Is  a  right  line  cutting  (Vi 
parabola  in  the  point  in  which  any  other  right  line  touches 
it,  and  ia  also  itself  perpendicular  to  that  tangent 

Perpendicular  Actum  of  Gravity,  I*  the  direction  which  It 
gives  tn  a  body  falling  freely,  which  is  always  in  a  line  perpen- 
dioular  to  a  tangent  to  the  earth's  surface  at  that  point,  and 
not  necessarily  In  a  line  directed  to  the  centre  of  (he  earth. 
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To  ortet  m  Persearfieniar  upon  a  pivi*  Point  C,  in  a  mm 
fom  AB.— When  tlic  point  is  near  tie  middle  of  the  line,  fig.l. 
On  each  aide  of  the  point  C  lake  any  two  equal  distance*  C  n, 
Cm.  From  «  nod  «,  with  any  radiua  greater  than  Cm  Of  Cat, 
describe  area  calling  each  other  id  $.  Through  the  pout  * 
Fig.  1.  Fig.*. 


*  «  6  "  " 


*-»-■ 


3*' 


draw  the  line  i  C,  and  it  will  be  the  perpendicular  required. 
When  the  point  it  at  or  near  the  end  of  the  line,  Br.  2.  Take 
any  point  o,  and  with  the  radios  or  distance  o  C  describe  the 
arc  imCd,  cutting  A  D  in  m  and  C.  Through  the  centre  o,  and 
the  point  m,  draw  the  line  man,  cutting  the  are  asCa  inn. 
From  the  point  a  draw  the  line  n  C,  and  it  will  be  the  perpen- 
dicular required. 

From  o  ffivr*  Point  C,  to  let  fall  a  Perpendicular  upon  a  given 
l.int  A  B. — When  the  point  is  nearly  opposite  the  middle  of  the 
aiven  line,  fig.  3-  From  the  point  C,  with  any  radius,  describe 
the  arc  am  tailing  A  13  in  n  and  m.  From  the  points  i 
with  the  same,  or  any  other  radios,  describe  two  arcs  cutting 
each  other  io  S.  Through  the  points  C  S  draw  the  line  C  U  S. 
and  CO  will  be  the  perpendicular  required.  When  the  point 
ii  nearly  opposite  to  the  end  or  the  line,  fig.  4.  To  any  point 
Fig.  3.  Fig-  4. 


means  of  the  pawn,  foil  through  the  faariianUl  pipe,  and  so 
produce  a  continued  rotatory  motion.    Experiment  has,  how* 


m,  in  the  lino  A  B,  draw  the  line  C  m.  Bisect  the  line  C  m,  or 
dii  Ide  It  into  two  equal  parts,  in  the  point  a.  From  n,  with  the 
radios  rbmsC,  describe  the  arc  CGnt,  cutting  A  B  in  G, 
Through  the  point  C  draw  the  line  C  G,  and  it  wjll  be  the  per- 
pcdisalar  required. 
P*rpen4iaUm  are  best  described  in  practice  by  means  of  a 

aiare ;  one  of  whose  legs  is  applied  along  that  line,  to  or  from 
ieh  the  perpendicular  is  to  be  let  fall  or  raised. 
PERPETUAL  Motion,  is  that  which  possesses  within  iiieir 
the  principle  of  motion  ;  and  consequently,  since  every  body 
fat  nature,  when  in  motion,  would  continue  in  that  state,  every 
■ntinn,  ouce  begun,  would  be  perpetual  but  for  the  operation 
of  some  external  causes ;  such  are  those  of  friction,  resistance, 
fca. ;  and  since  it  is  also  a  known  principle  in  mechanics, 
that  no  absolute  power  can  be  gained  by  any  combination  of 
snachiaery,  except  there  being  at  the  same  time  an  equal  gain 
in  an  opposite  direction  ;  but  Ibat,  on  the  contrary,  there  most 
nc.cain.nly  be  some  lost  from  the  above  causes,  it  follows,  thnl 
n  perpetual  motion  can  never  take  place  from  any  pore  me- 
chanical combination  i  yet  this  is  n  problem  which  has  engaged 
the  attention  of  many  ingenious  men,  from  the  earliest  period 
to  the  present  lime,  tliough  it  has  hot  seldom  been  attempted 
by  men  of  science,  since  the  true  laws  of  mechanics  have  beer 
so  well  established.  The  annexed  sketch  exhibits  an  idea  of  a 
mechanical  contrivance  to  work  without  intermission,  till  Its 
parts  are  destroyed  by  friction,  abed  fi  the  section  of  the 
reservoir,  tic.  shewing  the  wheel,  the  pump,  tto.  A  B  Is  nn 
overshot  water  wheel ;  C  D,  the  working  beam  j  E,  the  pnmp ; 
F,  a  pipe  from  the  top  of  the  pump,  through  which  the  water 
wax  to  fall  upon  the  wheel  ;CO,  an  arm,  communicating,  by 
means  of  a  crank  attached  to  an  horixontal  shaft  through  the 
centra  of  the  wheel,  motion  to  the  lever,  or  working  beam,  and 
so  raising  water  from  the  reservoir  by  means  of  the  pomp ; 
HI,  tin  water.  Il  was  supposed,  that  the  water  which  had 
Ulan  upon  lbs  wheel  into  the  reservoir,  wovJd  he  raised  by 


ever,  proved  its  inutility.    The  machine  cannot  furnish  water 
enongh  to  perpetuate  its  motion. 

PERPETUITY,  is  where.  If  all  that  have  interest  join  in  the 
conveyance,  yet  they  cannnt  bar  or  pass  the  estates ;  for.  If  by 
concurrence  of  all  having  Interest,  the  estate  may  be  barred, ft 
is  no  perpetuity.     I  Chan.  Ca.  213. 

Perpetuity,  in  the  doctrine  or  Annuities,  is  the  nnmhrr 
of  years  In  which  the  simple  interest  or  any  principal  sum  will 
amount  to  the  same  as  the  principal  Itself;  or  it  is  the  quan-  . 
tity  arising  by  dividing  100,  or  any  other  principal,  by  its  inter- 
est for  one  year.  Thus  the  perpetuity  at  the  rate  of  5  per  cent, 
is  "■  =  »  years;  and  at  4  per  cent.  -J-  =  26  years. 

PERSECUTION,  is  any  unjust  pain  or  affliction  which  a 
person  designedly  Inflicts  upon  another ;  and.  In  a  more  re- 
strained sense,  the  sufferings  of  Christiana,  or  indeed  of  any 
others,  on  account  of  their  religion- 

PERSEUS  et  CAPUTMEDUS*.  PtrttMtmdtkt  Undof 
Itttduta,  one  of  the  northern  constellations,  which,  according  to 
the  fables  of  the  Greeks,  represents  Perseus  the  son  of  Jupiter 
and  husband  of  Andromeda,  who  signalized  himself  at  the 
court  of  Cephens,  by  rescuing  this  princess  from  a  marine  mon- 
ster by  means  of  Medusa's  head.  Wbcn  the  celestial  lumina- 
ries which  were  created  "  for  sips  and  seasons,"  became  in 
their  movements  connected  In  the  mind  of  mankind  with  I  ho 
fate  of  individuals  and  the  destinies  of  nations,  the  conjunction 
and  opposition  of  the  planets  were  made  subjects  of  joy  and 
lamentation;  for  blessings  or  misfortunes  were  supposed  to 
follow  the  rising  or  setting  of  the  nnoonscious  constellations, 
and  the  science  of  the  ancient  Chaldeans  and  Egyptians,  which 
was  also  their  religion,  Introduced  a  mob  of  deified  mortals, com- 
posed of  heroes,  tyrants,  women,  and  boj  s.  The  fears  of  men 
were  changed  into  reverence  and  love,  their  reverence  into  the 
worship  of  the  host  of  heaven,  when  mythology  seduced  them 
from  the  religion  of  the  Supreme  Being-  Cephens,  Perseus, 
and  Hercules,  were  stationed  in  the  starry  heavens,  where 
Cassiopeia  and  Andromeda  have  each  a  portion  of  the  celestial 
sphere,  where  Orion  leads  oo  the  most  brilliant  of  the  constel- 
lations, and  where  his  eagle  had  borne  the  favourite  of  Jupiter, 
ages  before  a  place  was  assigned  to  the  minion  of  Adrian.  Thus  < 
may  we  account  for  the  Egyptian  figments  concerning  the 
dynasties  and  the  wars  of  the  gods ;  for  the  marvels  and  the 
monsters  which  sprang  from  their  allegorical  mythology ;  for 
the  hero  worship  of  the  Greeks,  and  all  the  clumsy  inventions  of 
a  degraded  superstition  among  the  conquerors  of  the  world. 
TheMilky  Way  around  Perseus  is  very  vivid,  being  undoubtedly 
a  rich  stratum  of  fixed  stars,  presenting  the  most  wonderful 
and  sublime  phenomenon  of  the  Creator's  power  snd  greatness. 
K&hler,  the  astronomer,  observed  a  beautiful  nebula  near  the 
face  of  Perseus.  But  tbo  most  remarkable  phenomenon  in  this 
constellation  Is  the  variable  star  Algol,  which  changes  con- 
tinually from  the  2d  to  the  4th  magnitude.  This  star  has 
11*  off  30"  right  ascension  in  time,  and  40°  15'  19"  declination 
N-  The  timctaken  upfront  it* greatest  to  it*  least  lustre,  is3days, 
30  hours,  and  49  minutes,  ur  about  OB  hours.  During  four 
hoars  of  this  period  It  gradually  diminishes  in  brightness,  which 
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it  recovers  in  the  succeeding  four  hours ;  and  in  the  remaining 
part  of  the  time  il  invariably  preserve*  lie  greatest  luilre;  and 
after  the  expiration  of  this  term  its  decrease  commence!.  Mods. 
Bode  allows  seven  hoar*  for  Algol's  reduction  from  the  2d  to 
the  4th  magnitude. 

PERSON,  in  Grammar,  a  term  applied  to  such  nouns  or 
pronouns,  as,  either  prefixed  or  understood,  are  the  nominatives 
in  all  inflections  of  a  verb ;  or  it  is  the  agent  or  patient  in  ail 
finite  and  personal  rerun. 

PERSONATE,  is  the  representing  a  person  by  a  fictitious  or 
assumed  character,  so  as  to  pass  for  the  person  represented. 

PERSON  AT  Ji,  in  Botany,  the  40th  order  in  the  fragments 
of  Linnarus'  natural  method,  consisting  of  numerous  plants, 
and  whoie  genera  arrange  themselves  under  the  class  and  order 
didvnamia  an  glomeruli  a  of  the  sexual  method. 

PERSIAN  WHEEL,  is  a  name  given  to  a  machine  for  rais- 
ing water,  which  may  he  turned  by  means  of  a  stream  A  B 
acting  upon  tbe  wheel  C  D  E  according  to  the  order  of  the  let- 
ters. The  buckets  a,  a,  a.a.tte.  instead  of  being  firmly  fastened, 
are  hung  npon  tbe  wheel  by  strong  pins,  6,  b,  b,  b,  &c  fixed  in 
tbe  side  nf  the  rim  ;  which  must  he  made  as  high  as  tbe  water 
is  intended  to  be  raised  above  the  level  of  that  part  of  the  stream 
in  which  tbe  wheel  is  placed.  As  the  wheel  turns,  the  buckets 
on  the  right  band  go  down  into  the  water,  where  they  are  filled, 
and  return  up  full  on  tbe  left  hand  till  they  come  to  the  top  at 
K  ;  where  they  strike  against  the  end  n  of  tbe  fixed  trough  M, 


by  which  they  are  overset,  and  so  empty  the  water  into  tbe  trough; 
from  whence  it  is  to  be  conveyed  in  pipes  to  any  place  it  is 
intended  for  ;  and  as  each  bucket  gets  over  tbe  trough,  it  falls 
into  a  perpendicular  position  again,  and  so  goes  down  empty 
till  it  comes  to  Hie  water  at  A,  where  it  is  fitted  as  before.  On 
each  bucket  is  a  spring  r,  which  going  over  the  tnp  nr  crown 
of  the  bur  n  (fixed  to  the  trough  M)  raises  tbe  bottom  of  the 
bucket  above  the  level  of  its  mouth,  and  so  causes  it  to  empty 
all  its  water  into  the  trough.  Sometimes  this  wheel  is  made  to 
raise  water  no  higher  than  ita  axis  ;  and  then,  instead  of  back- 
ets hang  upon  it,  its  spokes  C,  rl,  t.f,  a.  A,  are  made  of  a  bent 
form,  and  hollow  within,  these  hollows  opening  into  boles 
C,  I>,E,  F,  in  the  outside  of  the  wheel,  and  also  into  O  in  the 
box  N  upon  tbe  axis.  So  that,  as  the  holes  C,  D,  be.  dip  in 
tbe  water,  it  runs  into  them  ;  and  as  the  wheel  turns,  tbe  water 
rises  in  tbe  hollow  spokes  e,d.  Ice.  and  runs  out  in  a  stream, 
P,  from  the  boles  at  O,  and  falls  into  the  trough  Q,  from 
whence  it  is  conveyed  by  pipes.  This  is  a  very  easy  way 
to  raise  water,  because  lbs  engine  requires  neither  men  nor 


horses  to  torn  it  To  determine  the  doe  relation  of  tbe 
power  and  the  weight,  so  that  this  wheel  may  be  capable  of 

producing  the  greatest  effect,  the  following  may  be  taken  a* 
a  good  approximation.  After  having  fixed  tbe  diameter  of  tin 
wheel,  which  must  be  something  greater  than  the  altitude  to 
which  the-water  is  to  be  raised  ;  fix  alio  upon  an  even  Quaker 
of  buckets  to  be  hung  at  equal  distanoes  round  the  periphery 
of  the  wheel,  and  mark  the  position  of  their  centres  ofmonsa 
insucb  a  manner  that  they  will  stand  in  corresponding  posilioai 
in  every  quarter  of  the  circle;  conceive  vertical  lines  drawa 
through  the  centre  of  motion  nf  each  backet  In  tbe  rising  put 
of  the  wheel.;  tbey  will  intersect  the  horizontal  diameter  ofthe 
wheel  in  points  at  wbicb,  if  tbe  buckets  were  hung,  tbey  woakl 
furnish  the  same  resistance  to  tbe  moving  force  as  tbey  da 
when  hanging  at  their  respective  places  on  tbe  rim  of  the  wheel. 
Thus,  supposing  there  were  IS  equidistant  backets  ;  thenwhut 
8  hung  on  each  side  n  vertical  diameter  of  tbe  wheel,  then 
would  be  8  on  the  other  side,  and  %  would  coincide  with  that 
diameter ;  in  this  case  the  resistance  arising  from  all  the  fall 
buckets  would  be  the  same  as  if  one  backet  hang  on  the  pro. 
longation  of  the  horizontal  diameter  at  the  "littapea  of  S  skt 
20° +  2  sin  40°+  2  sin  60°  ■(-  2  sin  80°,  these  being  the  siacs 
of  the  common  radios  of  the  wbeell  To  know  the  quantity 
of  water  that  each  backet  should  contain,  take  j  of  the  ates> 
lute  force  or  the  stream,  that  is,  )  of  tbe  weight  of  the  ariaa 
of  water  whose  base  is  the  surface  of  one  of  tbe  tnot  beards, 
and  whose  height  is  that  through  wbicb  water  roust  fall  to 
acquire  the  velocity  of  the  stream  ;  ao  have  we  the  power  that 
should  be  in  eqailibrio  with  the  weigbt  of  water  in  the  backet*  of 
the  rising  semicircle.  Then  say,  as  the  sumof  the  siacs nesv 
lioned  above  is  to  radius,  so  is  the  power  just  found  to  a  berth 
term,  the  half  of  which  will  be  the  weight  of  water  Untoagat 
to  he  contained  in  one  bucket.  Lastly,  as  the  velocity  of  the 
wheel  will  be  to  that  of  the  stream  nearly  as  one  to  2x,  the  quan- 
tity of  revolutions  it  makes  in  any  determinate  time  becomes 
known,  and,  of  consequence,  tbe  quantity  of  water  the  wheel 
will  raise  in  the  same  time  ;  since  we  know  the  capacity  of 
each  bucket,  and  the  number  of  them  emptied  in  every  revo- 
lution of  the  wheel. 

PERSPECTIVE,  is  the  art  of  delineating  objects  on  any 
given  surface,  as  they  would  appear  to  the  eye,  if  that  surface 
were  transparent,  and  the  objects  themselves  were  seen  throat! 
it  from  a  fixed  situation. 

To  commence  with  what  we  hope  will  be  (band  a  Terr  easy 
way  of  acquiring  a  general  knowledge  of  the  subject ;  let  lbs 
student  place  himself  in  a  darkened  chamber,  and  then  letkiw 
make  a  small  bole,  not  larger  than  a  pea,  fn  the  door  or  win- 
dow, opposite  to  some  remarkable  objects,  such  as  booses  or 
trees,  the  distance  of  wbicb  should  be  at  least  equal  to  their 
height,  and  may  with  propriety  be  two  or  three  times  that  dis- 
tance ;  and  the  experiment  will  be  most  agreeably  conducted, 
when  the  son  shines  strongly  on  tbe  surfaces  facing  tbe  bole. 
If  a  sheet  of  paper,  or  any  white  screen,  be  placed  within  iha 
room  before  the  hole,  an  image  of  tbe  external  objects  opposite 
the  aperture  will  be  depicted  upon  it  The  image  will  be  beas- 
liful.  although  the  outline  of  the  objects  will  not  be  very  wel 
defined,  nor  their  colours  very  distinct  for  reasons  which  the 
study  of  optics  will  fully  explain.  The  instruction,  however,  is 
be  derived  from  the  experiment,  will  for  the  present  object  lie 
the  same.  It  will  be  observed,  that  the  images  of  all  objects 
are  inverted ;  and  to  understand  this,  tbe  student  most  be 
reminded  of  the  rectilinear  motion  of  light.  Tbe  image  on  the 
screen  can  of  course  be  formed  only  by  those  rays  of  light  ehica 
enter  the  chamber  at  tbe  aperture,  and  it  will  be  admitted  that 
the  rays  from  the  top  of  the  external  objects  cannot  proceed  in 
a  right  line  to  the  screen,  unless  they  proceed  to  the  bottom  of 
the  screen  ;  therefore,  as  each  ray  carries  with  it  tbe  image  of 
the  point  from  which  it  issued,  the  top  of  the  object!  must  be 
at  the  bottom  of  the  screen,  and  the  objects  on  the  left  hand 
will  be  on  tbe  right  of  the  image.  That  the  rays  of  light  frota 
the  objects  cross  each  other  at  the  aperture,  and  spread  after- 
wards  as  tbey  advance,  may  be  proved  by  varying  tbe  distance 
of  the  screen;  the  siae  of  the  image  upon  which,  is  enlarged 
by  drawing  it  back,  and  lessened  by  placing  it  nearer  the  aper- 
ture. Tbe  student  must  further  be  informed,  that  if  he  coald 
trace  the  image  on  the  screen  exactly  as  it  Is  there  deHncaicd, 
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he  would  od  reversing  the  screen,  have  ao  outline  of  the  exter- 
nal objects  in  accurate  perspective.  As  the  proportions  of  the 
several  parts,  therefore,  are  not  altered  by  the  inverted  position 
of  the  image,  thej  may  be  contemplated  and  compared  with  the 
original  objects,  as  if  no  inversion  took  place.  Suppose  the 
front  of  a  single  bouse  to  be  parallel  to  the  surface  of  the  screen, 
and  its  centre  very  nearly  opposite  to  the  centre  of  the  aperture, 
its  image  upon  the  screon  will  be  of  the  same  shape  as  the 
front  itself  is  known  to  have,  and  its  dimensions  will  be  obtained 
by  a  rale  easily  discoverable,  for  the  image  will  be  very  nearly  as 
maeh  less  than  the  original,  as  the  distance  between  the  image 
and  the  aperture  is  less  than  the  distance  between  the  original 
aod  the  aperture.  This  estimate  of  the  proportion  between  the 
image  and  the  object,  would  not  require  the  qualifying  term 
atari*,  but  would  be  correct,  if  the  aperture  were  exactly  oppo- 
site the  centre  of  the  front  of  the  house :  but  we  have  supposed 
the  aperture  to  be  nearer  one  side  of  the  building  than  the  other, 
in  order  that  the  rays  from  the  nearest  gable  of  the  house  may 

Cmm  through  the  aperture.  This  being  attended  to  there,  will 
an  image  of  the  gable  end  upon  the  screen,  and  the  size  and 
shape  of  this  part  of  the  image  must  be  particularly  noticed. 
It  will  be  found  that  though  the  gable  may  be  in  reality  as 
broad  as  the  front,  its  image  is  extremely  narrow ;  that  its 
ground  line,  instead  of  being  level  with  that  of  the  front,  inclines 
more  and  more  towards  the  top  as  it  recedes  from  the  eye,  and 
that  the  further  edge  of  the  inclined  roof  inclines  to  this  line 
with  a  greater  degree  of  inclination  than  the  original  is  known 
to  have;  thus  besides  the  narrowness  in  point  of  breadth,  the 
height  of  the  most  distant  corner  of  the  gable  is  in  the  image 
shorter  than  the  hithermost  corner.  This  visual  contraction  of 
snrfaees  is  called  fore-shortening. 

To  understand  how  it  happens,  let  the  student  suppose  a 
thread  stretched  from  any  given  point  in  the  most  distant  angle 
or  vertical  edge  of  the  gable,  to  its  image  on  the  screen,  or 
spot  on  which  it  would  fall  by  taking  a  rectilinear  course  ;  let 
another  line  be  supposed  to  be  drawn  from  an  opposite  point 
of  the  nearest  angle  of  the  gable,  and  it  will  be  perceived  that 
as  these  lines,  like  the  rays  of  light,  cross  the  aperture,  they 
will  at  the  screen  form  but  a  very  narrow  opening ;  and  as  the 
breadth  of  the  imago  cannot  be  greater  than  this  opening,  the 
breadth  of  the  gable  must  be  inconsiderable  on  the  screen.  It 
will  be  obvious  at  the  same  time,  that  the  more  nearly  the  gable 
is  taken  in  front,  the  greater  will  be  the  breadth  of  its  image, 
while  that  of  the  apparent  extent  of  the  front  will  be  propor- 
tionality contracted.  The  inclination  of  the  ground  line  or  the 
gable  will  be  explained,  by  supposing  lines  to  be  drawn  from 
the  four  corners  or  limits  of  the  gable  to  their  respective  places 
on  the  screen ;  for  the  line  which  bounds  the  further  side  of  the 
gable,  must  have  a  less  image  on  the  screen  than  the  hither- 
most,  because  it  is  more  distant,  and  at  an  intermediate  dis- 
tance, any  vertical  line  in  the  gable  must  have  an  intermediate 
height:  therefore  there  must  be  in  the  picture  a  gradual  rising 
of  the  ground  line  towards  a  point  horizontally  opposite  the 
place  of  the  aperture :— Now  the  whole  art  of  perspective  con- 
sists in  observing  rules  which  teach  us  to  discover  the  diminu- 
tions of  all  objects  seen  obliquely  like  the  gable  end  of  the 
boose.  To  render  this  experiment,  and  the  inferences  drawn 
from  it,  perfectly  clear,  it  ought  to  be  tried  and  fully  considered. 
It  will  then  speak  to  the  eye,  and  the  object  to  be  obtained  by 
perspective  can  scarcely  be  misunderstood,  whereas  the  im- 
pression of  mere  words  is  speedily  effaced. 

To  prevent  any  incorrect  inference,  we  shall  however  refer  to 
fg.  1,  where,  let  C  D  represent  the  window  shutter  of  the  dark- 

Fig.  1. 


ened  chamber,  and  g  the  aperture  in  it ;  A  B  an  external  ob- 
ject, and  £  P  the  screen  which  receives  its  image.    It  must  be 
81. 


observed,  that  the  darkened  chamber  is  used  only  as  a  means 
of  separating  the  rays  which  form  an  image  from  any  other ; 
and  that  if  the  direction  of  the  rays  could  be  ascertained  as 
much  before  the  shutter,  as  they  are  here  behind  it,  an  image 
of  the  original  object  would  be  obtained  of  the  same  size  as  that 
upon  the  screen,  and  in  its  erect  position,  because  the  rays  have 
not  crossed.  Accordingly  in  the  practice  of  perspective,  the 
rays  of  light  from  an  object  are  always  supposed  to  be  inter- 
cepted as  they  converge  to  the  eye  at  some  point,  as  at  A,  be- 
tween the  original  object  and  the  eye.  In  the  experiment,  there- 
fore, the  aperture  in  the  window-shutter  must  be  considered  as 
representing  the  pupil  of  the  eye,  the  darkened  chamber  the 
chamber  of  the  eye,  and  the  screen  the  retina,  or  as  a  means  of 
rendering  visible  the  pictures  which  the  eye  receives  of  visible 
objects.  We  need  not  observe,  that  a  larger  aperture,  with  a 
convex  glass  set  in  it,  would  in  fact  form  a  camera  obscura, 
and  a  very  distinct  image  would  be  painted  on  the  screen,  at 
the  focus  of  the  glass ;  but  the  experiment  would  then  be  less 
simple,  and  the  direction  of  the  rays  not  so  evident.  Without 
a  glass,  the  distinctness  of  the  picture  is  sufficient  to  be  agree- 
able, when  the  eye  has  been  some  time  in  the  chamber. 

To  consider  the  foundation  of  perspective  in  another  point 
of  view,  let  A  B  C  D,  fig.  2,  represent  a  house,  seen  by  the  eye 
at  N.    The  eye  N  is  supposed  to  be  opposite  the  corner  q  of 

Fig.  2. 


the  house ;  its  distance  from  which  is  equal  to  N  q,  and  its 
height  five  feet  from  the  ground.  The  situation  of  the  eye  cor- 
responds to  that  of  the  bole  in  the  window-shutter  of  the  former 
experiment,  and  the  picture  of  the  house  formed  in  the  eye 
itself,  corresponds  to  that  which  the  screen  received.  In  this 
situation,  as  in  every  other,  straight  lines  drawn  from  every 
part  of  the  bouse  to  the  eye,  represent  the  direction  of  the  rays 
which  form  the  images  of  those  parts  respectively,  and  thereby 
render  the  house  visible.  The  eye,  it  must  be  understood,  is 
considered  as  fixed  upon  the  point  e/,  directly  before  it,  and  in 
order  that  no  sensible  deviation  may  be  possible,  we  may  sop- 
pose  it  to  be  looking  through  a  very  small  aperture  in  a  piece 
of  thin  brass  e.  If  now  a  transparent  plane,  for  example  a 
pane  of  glass.  K  L,  be  interposed  between  the  house  and  the 
eye,  at  a  short  distance  from  the  eye,  the  whole  of  the  house 
will  be  seen  through  the  transparent  plane,  although  the  latter 
is  comparatively  with  the  house  of  very  small  dimensions, 
because  the  rays,  in  proceeding  to  their  point  of  convergence 
at  the  eye,  have  approached  each  other  in  a  proportion  inversely 
as  the  distance  ;  that  is,  at  half  the  distance  from  the  object, 
they  only  extend  over  half  the  space  contained  between  the 
points  of  emission ;  at  one-fourth  of  the  distance  from  the  eye, 
they  only  take  up  one-fourth  of  the  space ;  and  the  same  pro- 
portion holds  for  other  distances.  Suppose  the  pane  of  glass 
to  be  wilhin  arm's  reach  of  the  eye  at  N,  and  that  it  is  coated 
with  gum-water  or  isinglass  so  as  to  receive  the  marks  of  a  pen- 
cil, without  having  its  transparency  destroyed ;  trace  the  out- 
lines of  the  house  upon  the  glass,  by  observing  and  following 
exactly  the  direction  in  which  they  are  seen  through  the  small 
aperture  in  the  piece  of  brass.  When  this  is  done,  it  will  be 
found  that  the  real  or  measured  extents  forming  the  different 
external  surfaces  of  the  house,  are  represented  by  extents  mo- 
dified by  the  distance  and  obliquity  of  these  surfaces  to  the  eye 
— in  short,  as  shewn  in  the  figure,  a  representation  of  the  house 
in  true  perspective  will  be  obtained,  in  the  given  situation  of 
the  eye.  To  young  persons  the  difficulty  of  understanding  an 
explanation  of  this  kind  is  occasioned  by  their  indistinct  per- 
ception of  the  relation  between  the  rays  and  lines  from  a  real 
9P 
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object,  and  tbo  projection  of  those  Noes  npon  a  Rat  surface,  as 
a  sheet  of  paper.  It  appears  confusing  (o  them  to  say  that  the 
eyo  is  opposite  to  tbc  corner  n  of  the  bouse,  and  yet  to  repre- 
sent it  at  N  on  one  side.  Ifnless  this  difficulty  bo  overcome, 
and  the  mind  can  form  a  distioct  image  ofthe  direction  which 
the  line  shewn  on  paper  would  have  if  drawn  from  a  real  object, 
perspective  diagrams  will  be  contemplated  with  pain,  and  the 
remembrance  of  theni  will  soon  be  effaced.  We  shall  therefore 
propose  a  little  experiment,  which  we  recommend  to  be  tried 
by  those  who  feci  the  difficulty  alluded  to. 

Let  a  small  model  of  a  house  be  made  of  wood,  and  to  every 
corner  of  it  which  can  be  seen  in  any  one  situation,  affix  a 
thread  of  silk,  two  or  three  times  as  long  as  the  model  of  iho 
house  is  high.  These  threads  will  represent  the  rays  or  light 
proceeding  from  the  corners  ABC  D,/A  (  m.  of  the  house,  in 
lift.  2.  Let  the  threads  be  drawn  through  a  hole  in  a  piece  of 
thin  brass,  just  large  enough  to  admit  them  to  be  moved  freely. 
The  hole  in  the  piece  of  brass  will  represent  the  eve.  Let  small 
weights  be  attached  to  the  extremities  ofthe  threads  which  have 
been  passed  through  Ihc  hole  in  the  brass  :  the  threads  being 
Thus  stretched,  will  form  a  right  line  from  (lie  house  to  the 
brass,  and  the  apparatus  will  he  ready  for  elucidating  the  nature 
of  perspective.  While  the  model  of  the  house  remains  station- 
ary, lei  the  position  ofthe  brass  be  varied,  sometimes  placing 
it  higher,  sometimes  lower,  at  different  distances  and  towards 
different  sides;  and  let  the  angles  formed  by  the  threads  in  each 
situation  be  attentively  considered,  by  the  observer  placing 
himself  behind  the  brass,  nnd  supposing  himself  to  regard  the 
house  as  if  ho  saw  it  through  tbc  bole.  Let  him,  after  each  re. 
move  of  the  brass,  suppose  that  tbc  threads  representing  the 
rays  of  light,  without  altering  their  direction,  were  to  pass 
through  a  sheet  of  paper,  interposed  at  any  distance  between 
the  brass  and  the  house,  and  he  would  lind  that  by  drawing 
lines  to  join  the  points  thus  oblaincd,  an  outline  representation 
of  the  house  would  be  produced,  and  this  representation  would 
be  in  true  perspective.  For  any  one  situation  it  would  not  be 
a  troublesome  matter  to  perforate  a  piece  of  paper,  to  be  slip- 
ped upon  the  threads  without  distorting  them  ;  and  Tor  other 
situations,  a  good  idea  of  what  the  representation  would  be,  or, 
in  other  words,  of  the  perspective  space  between  any  given 
points,  would  be  obtained  by  measuring  the  openings  between 
the  threads  at  equal  distances  from  the  brass.  After  the  trial 
and  proper  consideration  of  this  experiment,  it  will  bo  easy  to 
form  a  tolerably  correct  idea  of  the  perspective  appearance  of 
any  object,  or  assemblage  ofobjects,  and  not  difficult  to  exhibit 
that  appearance  on  paper.  In  perspective  diagrams,  lines  must 
be  drawn  to  represent  the  rays,  the  direction  of  which  in  this 
experiment  ia  indicated  by  threads,  and  as  the  view  of  an  object 
varies  with  (he  point  from  which  it  is  seen,  the  situation  of  the 
i>e,  both  in  height  and  distance,  must  he  laid  down  upon 
the  paper  on  which  the  perspective  drawing  of  an  object  is  to 
be  made,  unless  we  propose  to  look  at  the  object  itself  as  through 
a  transparent  plauc.  The  question  then  occurs,  how  shall  the 
position  of  the  eye  be  designated  on  paper  !-~It  can  no  way 
be  represented  so  clearly  as  by  placing  it  on  one  aide,  as  shewn 
in  the  liguic,  or  by  placing  it  vertically  beneath  Ihc  object  to 
he  drawn,  as  represented  iu  lig.  12. 

By  whatever  means  the  representation  t  u.  fig.  2,  of  an  object 
A  II C  1J,  is  obtained,  if  the  outline  be  accurate,  and  viewed  at 
a  proper  distance,  it  is  plain  it  will  make  an  outline  of  tbc  same 
form  in  the  eye  as  the  object  itself:  and  if  the  colouring  were 
equally  perfect,  the  eye  might  mistake  the  figure  for  the  original. 
Ilut  even  when  colours  ore  not  employed,  current  dimensions 
give  the  whole  a  pleasing  appearance,  and  constitute  the  (list 
great  requisite  to  every  good  picture. 

Having  thus  endeavoured  lo  explain  the  nature  of  perspec- 
tive, we  may  next  advert  Iu  the  limits  of  vision.  We  may  con- 
sider the  eye.  in  whatever  direction  we  look,  as  situated  in  the 
centre  of  a  sphere,  which  we  may  suppose  to  be  represented  by 
Ihe  circle  V.  K  F  I,  l'\l-  *■  The  hemisphere  E  L  F  is  behind  the 
eye,  and  therefore  obviously  invisible ;  and  it  is  also  eerlnin,  that 
the  eye,  looking  forward  horizontally  to  K,  cannot  take  in  at 
nin-C  the  whole  of  ihc  hemisphere  K  K  F.  So  far  from  this,  it 
cannot  lake  in  a  larger  angle  than  S  K  T,  which  is  bul  half  a 
hemisphere,  or  equal  lo  UO  degrees.  And  as  ihc  rays  which  the 
c)o  lakes  in,  extend  all  around  to  an  equal  distance  from  the 


central  ray  KK,  it  follows,  that  the  whole  or  the  rays  wb  id 
enter  the  eye  at  once,  will   be  iu   the  form   of  a  cone,  of  wMci 
the  apex  is  at  the  eye  ;  and  of  such  a  cone  of  rays,   SRTnit 
be  considered  as  the  profile.    It  is, 
Fiff-  3*  however,    found,   that   to  have  ia 

agreeable   view  of   large  objects, 
s/  ^        such  as  buildings,  the  angle  of  ri- 

| "    ...  f  \      sion  should  not  exceed  00  degrees, 

\  or  one-third  of  a  hemisphere;  is 
'■  other  words,  that  we  cannot  dis- 
tinctly see  the  whole  of  any  object, 
unless  its  distance  from  the  eye  be 
at  least  equal  lo  its  height ;  and  the 
appearance  of  a  picture  will  be 
more  agreeable,  if  not  made  to  cm. 
prchend  above  45,  or  at  most  60  degrees;  Indeed,  for  small 
objects,  or  such  as  do  not  exceed  the  length  of  a  foot  in  aiy 
oftheirdimcnsions.il  is  nut  advisable  to  exceed  anangleaf 
.30  degrees.  As  a  picture,  therefore,  should  never  comprise 
more  than  the  eye  can  easily  take  in  at  one  view,  a  distance 
of  25  degrees  on  either  side  of  the  point  of  sight,  may  be  con- 
sidered a  standard  limit.  Fifty  degrees,  to  the  eye  at  B,  arc 
comprehended  in  the  angle  rltv;  and  we  need  scarcely 
observe,  that  the  measure  of  an  angle,  is  the  space  it  takes  if 
oil  the  circumference  of  a  circle,  which  has  the  point  of  At 
angle  for  its  ccnlre  ;  a  circle  being  always  supposed  to  coahua 
JKill  degrees.  Hence,  if  the  lines  forming  the  angle  x  R  ?,  were 
extended,  ihc  angle  t>  R  1  would  still  be  only  one  of  fifty  de- 
grees, because,  whatever  were  the  sice  of  a  circle  drawn  frssi 
the  point  It,  through  its  two  legs,  if  that  circle  were  divided 
into  ;j(?i  parts,  the  number  of  those  parts  enclosed  by  Ibeasgk 
could  nut  be  more  than  fifty. 

We  shall  now  proceed  lo  the  definitions  of  the  terms  used  in 
treating  of  perspective,  and  then  shew  the  method  of  pntthw 
into  perspective,  those  forms  which  may  be  considered  M  Ik 
dements  of  all  others. 

Ihfiiiitium.—  l.  Ait  original  object,  is  any  object  whatever, 
which  is  leudcrpd  the  subject  of  a  picture. 

•2.  Original  plants  or  tine*,  are  the  surfaces  or  lines  of  original 
Objects. 

.1.  Perspective  plane,  is  the  surface  on  which  a  picture  ia  ds- 
lincatcd. — Ii  may  here  be  observed,  that  painters  regard  lb* 
frame  of  a  picture  merely  as  an  aperture  through  wiui  I 
original  objects  are  seen;  and  they  therefore  consider  the  per-  ! 
spective  plane  to  be  transparent,  to  admit  of  this  view.  Iiiioa 
this  account  that  the  perspective  plane  is  frequently  called  tbc 
transparent  plaoe. 

4.  6runn</  plane,  is  Ihe  i  :ir(lj  or  surface  on  which  si  and  flat 
objects  to  be  delineated,  as  well  as  Ihe  spectator. 

5.  Ground  line,  is  the  line  on  which  the  perspective  plane  it 
supposed  lo  rest. 

(I.  Vitual  rag*,  are  those  which,  passing  thruogh  the  trwt- 
parcnt  plane,  render  original  objects  visible. 

7.  1'rincipnl  sittutlray.  is  tliat  which  passes  through   I 
or  centre  ot  Ihc  eye,  and   the  course  of  which,   therefore,  Ii 
the   perspective  plane  Is  shorter  than  any  other,   becaase 
perfectly  direct.     Its  height  above  the  ground  line  la  of  m 
always  (be  same  as  that  of  Iho  eyo. 

8.  Point  of  tight,  is  that  lixed  point  from  which  the  ■: 
looks  upon  the  perspective  plane,  wtieo  any  original  objte 
delineated. 

9.  Centre  of  the  picture,  is  thai  point  of  the  porspec 

which  is  exactly  opposite  the  point  of  sight,  that  Is,  win 
principal  visual  ray  eaters  the  Irampsrcut  or  uerspectiic  |i 
It  must,  therefore,  be  carefully  distinguished  (ram  lb. 
centre  uf  any  picture,  aa  il  can   never  exceed  the  hr 
eyc  from  the  ground  line. 

Hi.  The  rfuiiac*  tftluf  picture,  or  point  of  Hi,.. . , 
tancc  between  the  eja  or  miint  of  night,  and  1 1 
picture. 

II.   V«ni*hinj  ■  u  lo 

clined  to  the  -gr.  - 

lines  meet  w  '  !*«'' 

a  finished  pi-  -.iln. 

spective. 

13.  The 
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right  of  the  eye,  that  is,  it  passes  horizontally  through  the 
re  of  the  picture* 

.  Distance  of  a  vanishing  point,  is  the  distance  from  the 
ibing  point  on  the  picture  to  the  eye  of  the  spectator. 
may  also  be  proper  to  remind  some,  of  the  difference  be- 
n  a  perpendicular  and  a  vertical  line  or  plane :  a  vertical 
points  directly  to  the  centre  of  the  earth ;  it  is  therefore  at 
I  angles  to  the  plane  of  the  horizon,  and  is  the  same  with 
tireetioa  of  a  plumb  line  :  a  perpendicular  line  is  any  line 
h  is  at  right  angles  to  another ;  it  may  therefore  sometimes 
vertical  line,  sometimes  a  horizontal  one,  or  in  any  other 
lion  according  to  the  direction  of  the  line  or  surface  with 
fa  it  forms  a  right  angle. 

Mods  of  putting  Squares  into  Perspective. — Suppose  a 
ire  to  be  traced  upon  the  ground  at  some  distance  before 
that  we  find  upon  admeasurement,  the  length  of  each  side 
e  eight  feet,  and  that  we  are  opposite  the  centre  of  the 
esifc*ide,  at  the  distance  of  eighteen  feet.  We  know,  that 
e  wish  to  obtain  what  is  called  a  ground  plan  of  this 
re,  we  must  represent  it  by  a  square  upon  paper,  as  in 
L  and  thus  we  shall  have  its  real  appearance,  supposing 


Fig.  4. 


eve  to  be  looking  down  upon  it,  just 
Us  centre.  But  looking  upon  it  ob- 
slj  as  we  have  stated,  and  with  the 
at  the  height  of  six  feet  from  the 
ad,  we  are  convioced,  from  the  nature 
erspective  as  before  explained,  that 
tide  nearest  to  us  will  make  a  longer 
upon  the  retina  than  any  of  the  rest ; 
question  is,  therefore,  to  obtain  the  </ 
appearance  of  the  whole  square,  that  * 
io  true  form  of  the  image  it  makes  on  the  retina.  In  the 
place,  determine  the  scale  to  be  observed,  that  is,  what 
e  shall  correspond  to  a  foot  of  the  original ;  for  example, 
tose  one-tenth  of  an  inch.    Then  draw  a  line  A  B,  fig.  5, 

Fig.  5. 


t- tenths  of  an  inch  long,  and  another  line  H  D  parallel  with 
base  line,  at  the  height  of  six-tenths  of  an  inch  from  it. 
le  a  perpendicular  from  the  centre  of  the  line  A  B,  and  the 
it  C,  in  which  it  cuts  the  horizontal  line,  will  be  the  centre 
le  picture.  From  C,  on  the  horizontal  line,  set  off  the  dis- 
;e  at  which  the  square  is  seen,  which  will  here  be  eighteen- 
hi  of  an  inch,  and  the  point  of  distance  D,  will  be  obtained. 
D  A,  draw  the  line  AC ;  and  from  B,  the  line  B  C  ;  then  from 
(raw  the  line  A  D,  and  to  the  point  A,  in  which  A  D  intcr- 
s  BC,  draw  a  line  g  A,  parallel  with  the  ground  line  A  B  ; 
i  will  Ag  BA,  form  the  perspective  outline  of  the  square 
rired. 

et  it  be  supposed,  that  the  square  above  described  is 
red  by  an  eye  situated  opposite  one  of  its  corners,  as  in 
6.    Draw  a  base  line  B  L,  as  before,  and  on  each  side  of 

Fig.  6. 
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assomed  point  A,  set  off  half  the  measured  length  of  the 
tonal  of  the  square,  viz.  half  the  distance  between  the 
»ers  v,  Z,  fig.  4.  Parallel  to  the  base  line,  at  the  height  of 
4enths  of  an  inch  from  it,  draw  the  horizontal  line  PHD, 
raise  from  A,  the  perpendicular  A  C.  From  F  draw  the 
FC,  and  from  G,  the  line  O  C.  On  each  side  of  the  centre 
et  off  on  the  horizontal  line  the  points.of  distance  P  D,  and 
a  each  side  of  them  draw  lines  to  the  centre  of  the  base  A ; 


then  from  a,  draw  the  line  «P,  and  from  a,  the  line  b  D,  aad 
the  diagonal  view  a  bfk>  of  the  square,  will  be  completed. 

We  shall  give  one  more  example  respecting  squares :  sup- 
pose we  have  a  square  pavement,  composed  of  equal  alternate 
pieees  of  black  and  white  marb  e ;  the  total  number  of  small 
pieces  to  be  144,  and  each  of  them  one  foot  square,  as 


Fig.  7. 
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Here  there  will  be  six  black  and  six  white  pieces  on  each  side 
of  the  square.  Suppose  the  spectator  to  stand  opposite  the 
middle  of  the  third  square  on  the  left,  and  that  for  greater  clear- 
ness, the  scale  be  two-tenths  of  an  inch  to  a  foot,  with  the  eye 
live  feet  above  the  ground,  but  at  the  distance  of  eighteen  feet 
as  before.  Draw  a  base  line  r  A,  and  divide  a  part  of  it  into  as 
many  equal  divisions  as  there  are  squares  on  one  side  of  the 
original,  as,  1,2,  3,  4,  &c.  These  divisions,  by  the  scale  now 
adopted,  will  each  be  two-tenths  of  an  inch.  Draw  the  hori- 
zontal line  at  the  distance  of  five  feet  (according  to  the  scale) 
from  the  base.  From  the  middle  of  the  space  between  2  and  3, 
raise  a  perpendicular,  and  to  the  point  C,  in  which  it  cnts  the 
horizontal  line,  draw  lines  from  the  commencement  and  the  ter- 
mination of  the  divisions  on  the  ground  line,  viz.  rC  and  12  C. 
From  C,  set  off  the  distance  C  I),  eighteen  feet,  for  the  dis- 
tance of  the  eye.  Draw  the  line  rl),  and  from  r,  where  it 
intersects  the  line  12  C,  draw  a  line  ef  parallel  with  the  base 
line  r  A;  then  will  rfe  12,  give  the  boundaries  of  the  pavement. 
To  obtain  the  reticulations,  draw  lines  from  each  of  the  divi- 
sions, 1,2,3,  &c.  on  the  base  line,  to  the  centre  of  the  picture 
C,  and  from  each  of  the  same  divisions  to  the  point  of  the  dis- 
tance D.  The  lines  drawn  from  the  divisions  to  C,  form  the 
right  and  left  sides  of  the  small  squares,  and  the  lines  drawn 
from  the  divisions  to  I),  give  the  points  on  the  line  C  12,  from 
which  the  horizontal  lines  may  Ih>  drawn  to  form  the  other 
sides  of  the  squares.  Or,  after  all  the  lines  are  drawn  from 
the  divisions  on  the  ground  line  to  the  centre  C,  and  also  the 
line  r  A  the  remaining  sides  of  the  squares  may  be  obtained 
by  drawing  parallel  lines  through  the  various  points  in  which 
the  part  r  e,  of  the  line  r  D,  intersects  the  lines  drawn  to  the 

centre  C. 

It  is  often  thought  by  those  who  are  commencing  this  study, 
that  representations  such  as  the  one  now  given  have  no  resem- 
blance to  the  originals ;  but  if  they  be  examined  as  every  pic- 
ture ought  to  be  examined,  opposite  to  the  point  of  sight  and 
at  the  distance  for  which  they  are  drawn,  the  idea  of  their  in- 
correctness will  disappear ;  to  render  the  illusion  the  more  com- 
plete, the  figure  should  be  viewed  through  a  small  tube  or  aper- 
ture, to  prevent  the  intrusion  of  surrounding  objects.  It  must 
also  be  observed,  that  diagrams  npon  paper  have  frequently, 
for  the  sake  of  convenience,  a  vanishing  point  so  near,  that  the 
eye  has  not  the  power  of  distinct  \ision  at  the  distance  for 
which  they  are  drawn.  Such  designs,  therefore,  although  cor- 
rect in  principle,  will  not  appear  correct  to  the  eye  unless  en- 
larged. 

To  put  a  Circle  into  Perspectire.— The  perspective,  or  oblique 
view  of  a  circle,  is  an  ellipse,  and  it  is  usually  obtained  by 
drawing  a  square  of  a  size  just  sufficient  to  contain  the  circle, 
and  dividing  it  into  small  squares,  then  putting  the  divided 
square  into  the  perspective,  and  drawing  within  it  a  line 
through  the  corresponding  parts  of  the  small  squares,  and  this 
line  will  be  an  ellipse.  Thus,  to  obtain  the  perspective  of  a 
circle  EFOH,  fig.  8,  draw  round  it  the  sqnarc  A  BCD. 
Divide  the  square  into  small  squares,  the  number  of  which 
should  be  increased  in  proportion  to  the  exactness  with  which 
the  perspective  curve  must  be  obtained ;  draw  also  the  dia- 
gonals, CB  and  AD.     Throw  the  square  and  rclicula'jons 
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into  perspective,  a*  represented  in  fig.  0,  where  C  ii  the  centre 
of  the  picture,  and  D  the  paint  of  distance ;  then  draw  the 
carve  bj  bud  through  the  parts  corre-  Fig.  8. 

spending  to  those  through  which  the  cir- 
cle passes  in  fig.  8.  The  perspective  view 
of  a  circle  will  be  an  ellipse,  whether  the 
square  is  viewed  opposite  the  middle  of 
one  of  its  sides,  as  in  Bg.  9 ;  or  even 
with  one  of  its  angles,  as  in  fig.  10, 
where  B  C  is  the  line  of  sight ;  or  at  a 
distance  on  one  side,  as  in  fig.  II,  where 
LCisthe  line  of  sight.  The  point  of 
-  '"  ~  ■*  "1,  is  the  same 
Fig.  9. 


distance,  in  figs.  10  a 


f- 


e  a  ample,  opps- 
site  one  of  its 
angles,  bo  pat 
into  perspee  the 
by     the     sum 


square  in  if- IS, 
and  figs.  9,  10, 
and  11,  will  ex- 
plain the  man- 
ner in  which  ths 
perspective  oft 

Xire,  semis 
i  positions, 
ma;  be  obtain- 
ed. Haviagtaca 
obtained  us 
base,  we  shall 
find  that  whea 
II  is  the  huri- 
sxmtal  Bdc,  PD 
tho    poiDU    at 


as  in  fig.  9,  tbongh  in  fig. 
11  it  could  not  be  drawn 
without  extendi or  beyond 
the  limits  of  the  plate. 

To  put  a  TrwngvUr  Prum 
into  Pertpective. — To  repre- 


eve  just  opposite  one  of  its 
angles ;    draw    by    adroea-  * 

■nrement    a   plan    of   the 

prism,  as  «  e  c,  fig.  12 ;  then  draw  the  line  O  K  across  the 
outermost  boundary  of  the  triangle,  and  make  E  F  parallel 
with  G  K.  Prom  ■  let  fall  the  line  e  d,  perpendicular  to  G  K. 
On  td  set  off  the  measured  distance  of  the  eye  from  the  prism, 
and  mark  the  place  of  the  eye  as  at  d.  From  a  and  A,  draw 
lines  meeting  each  other  in  d.  From  d,  draw  tho  line  dm, 
parallel  with  a  e  of  the  triangle,  and  on  the  other  side  the  line 
dl.  parallel  with  be.  From  >  raise  the  perpendicular  eft  ■ 
the  measured  height  of  the  nearest  angle  of  the  prism  to  which 
the  eye  is  opposite.  On  tf,  measure  the  height  of  the  eye 
from  the  ground  line  G  K,  and  draw  the  horizontal  line  H  H. 
Take  the  distance  e  at,  set  it  off  on  each  side  from  n,  and  it 
will  give  the  vanishing  points  VP  and  V.  Draw  the  lines 
*  VP  and  «  V.  Then  from  o  and  p,  where  the  lines  from  a  and 
»,  in  proceeding  to  the  eye,  cat  the  line  E  F,  draw  the  lines 
pq  and  or,  parallel  with  tf.  Draw  the  lines  Vi/,  and  f\ 
VP,  and  the  perspective  outlines  tofxr  ox,  of  the  prism,  whose 
base  is  equal  to  the  triangle  a  be,  will  be  obtained,  and  may  be 
finished  by  shading  it  according  to  the  direction  in  which  the 
light  falls  upon  it.  This  mode  of  drawing  from  a  ground  plan 
la  extremely  useful,  and  well  calculated  to  ahew  the  difference 
between  the  visual  and  real  dimensions  of  objects.  The  out- 
lines of  the  house  A  BCD,  In  fig.  2,  were  obtained  by  It:  it 
should  be  rendered  familiar  by  frequent  practice  on  figures  in 
different  positions. 

To  put  m  Cub*  and  a  Cylinder  into  Pertpective. — As  the  base 
of  a  cube  is  a  square,  it  may,  when  viewed  as  in  the  present 


half  Ike  i 
sored  length  ef 
the  diagonal  of 
the  cube,  the 
perspective  ef 
the  base  will  ha 
represented  by 
«/«VManeus 
height  of  ■  ■ 
equal  In  lbs 
raeasnr'd  lengn 


•'«  scale,  of  one  sf 

the  sides  of  the 

nbe,  then  draw  the  lines  *D  and  «P.    From/and  j,  draw 

ines  parallel  with  a  t,  for  the  sides  of  the  figure  :  draw  the  has 

F  to  a  perpendicular  let  fall  from  the  horizontal  line  at  P  to  H. 

Fig.  13. 


-,*$»" 


From  F  draw  a  line  to  any  part  of  the  horianntnl  lino,  as  to  L, 
and  draw  from  M  aline  to  meet  this  in  L.  To/draw  the  bee 
fh,  and  to  d  the  line  id;  then  from  a  and  i  ralae  perpendicslsn 
to  intersect  FL,  and  from  (he  points  of  intersection  draw  tat 
lines  p  I  and  rk ;  thus  will  be  obtained  the  perspective  outsat 
of  the  cube  ft  If  a  g  o  t.  If  the  eube  bad  not  been  viewed  dirscnj 
opposite  one  of  its  angles,  the  points  of  distance  would  notes 
each  side  have  coincided  with  the  vanishing  points;  and  tie 
vanishing  points  wonld  have  been  best  obtained  as  for  the 
Fig.  14.         triangular  prism,  fig.  12. 

The  procedure  for  a  parallelopiped.  Is  es- 
sentially the  same  as  for  a  cube.  To  put  a 
cylinder  into  perspective,  first  proceed  sj 
for  a  cube,  ot  parallelopiped;  draw  on  tho 
perspective  of  each  end  such  an  ellipse  as  it 
will  admit;  let  the  longer  or  conjugate  aiei 
be  equal,  and  join  the  opposite  extressrtk* 
of  these  axes  by  two  parallel  lines,  as  shews 
in  fig.  14.  Having  thus  obtained  the  per- 
spective of  the  cylinder,  it  only  remains  is 
erase  the  lines  which  belong;  to  the  cubs  sr 
parallelopiped. 

Of  Shadow,  afuf  Detcription  of*  Machine  for  Drawing  in  Per- 
iptctrs*. — Having  now  shewn  the  mode  of  putting  into  perspee- 
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live  tboie  elementary  forms  which  enter  into  the  composition  of 
drawings  of  every  description,  we  shall  be  obliged  to  bo  concise 
with  the  remainder  of  the  mbject.  The  student  most  be  loirc 
how  much  difference  of  position  affect*  the  tisual  appearance 
of  object*,  and  Hint  by  a  proper  attention  to  this  circumstance, 
the  few  rales  which  bare  been  given  may  be  applied  to  subject* 
of  considerable  complication.  To  acquire  a  knowledge  of  the 
principles  of  pe  rape  olive,  it  is  recommended  not  merely  to  com- 
pare the  plate*  with  the  printed  page ;  hat  to  ropy  the  dia- 
grams, and,  for  the  sake  of  greater  perspicuity,  to  do  this  on 
a*  largo  a  scale  as  may  be  convenient.  Afterwards  some  trea- 
tise especially  devoted  to  tbe  subject  may  be  pe rosed,  and  per- 
haps Brook  Taylor's  and  Mai  Ion's  may  be  tbe  best ;  though 
those  authors  will  require  considerable  attention,  they  have  the 
merit  of  being  sure  guides. 

With  respect  to  shadows,  the  proper  distribution  of  which 
sjire  such  life  to  perspective  drawings,  it  may  be  useful  to  re- 
mark, that  the  shadow  cast  by  any  object  covers  tbe  precise 
apace  which  that  object  noultl  prevent  the  eye  from  seeing,  if 
the  eye  were  in  the  place  of  tbe  luminous  body.  Tbe  position, 
therefore,  of  the  luminous  body,  must  always  be  ascertained, 
and  the  shadow  to  be  assigned  to  any  object  in  a  picture,  will 
be  a  perspective  view  of  tbe  space  which  the  eye  would  be  pre* 
vented  from  seeing  if  in  the  place  of  the  Inminous  body.  A 
few  experiments  with  a  candle  at  night  will  be  an  easy  mode 
of  gaining  a  little  acquaintance  with  this  subject;  it  must,  how- 
ever, be  observed,  that  the  shadow  from  a  candle  is  every  way 
larger  than  that  part  of  the  object  which  intercepts  the  rays; 
but  la  point  of  breadth,  this  never  happens  with  the-  shadows 
of  the  son.  The  reason  is,  that  the  rays  from  tbe  candle  consi- 
derably diverge,  while  those  from  the  sun,  on  accaunt  of  the 
immense  distance  of  that  luminary,  have  no  perceptible  devia- 
tion from  parallelism.  It  must  be  remembered  also,  that  strong 
reflections  from  surrounding  objects  will  diminish  the  intensity 
of  shades,  and  that  not  only  the  quantity  of  light  which  fall* 
on  an  object,  bot  the  quantity  which  can  be  reflected  lo  the  eye, 
must  be  considered. 

As  it  frequently  happens  that  persons  have  occasion  to  draw 
in  perspective,  who  have  acquired  no  theoretical  knowledge  of 
the  art ;  for  the  use  of  such,  a  great  variety  of  machines  nave 
Been  constructed.  Host  of  these  machines  are  on  optical  prin- 
ciples; the  camera  obscura,  which  we  have  already  described, 
is  one  of  them,  and  the  camera  lucida  is  another.  In  praise  of 
the  latter,  much  has  lately  been  said ;  but  although  it  most  be 
admitted  to  be  a  very  portable  and  beautiful  instrument,  tbe  ac- 
quisition of  the  proper  art  of  nsing  it,  is  extremely  difficult  to 
all.  and  to  some  impossible.  It*  chief  use  will  be  that  of 
affording  tbe  means  or  contemplating  tbe  real  perspective  ap- 
pearance of  objects,  and  perhaps  to  obtain  the  position  of  a 
few  points,  but  for  very  minute  delineation  it  is  of  little  raloe. 
For  general  use,  we  may  venture  to  recommend  an  instrument 
described  by  Ferguson,  lo  whom  the  knowledge  of  it  was  com- 
municated by  Pr.  Bevis.  It  has  tbe  advantage  of  other  ma- 
chines in  (wo  point*  ;  it  may  be  constructed  at  a  small  expense 
by  any  tolerably  skilful  artisan  in  wood,  and  the  use  of  it  will 
constantly  tend  to  render  the  practice  of  perspective  drawing 
more  easy,  by  the  manner  in  which  it  produces  the  measure  of 
sorfneea  or  angles.     It  will,  therefore,  better  than  most  other 
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The  machine  in  ques- 
tion is  represented  at  figs. 
lb  and  16.  Fig.  la  is  a 
plan,  and  fig.  16  a  view 
of  it  on  a  larger  scale. 
Th«  same  letters  refer  to 
the  corresponding  partsin 
both  figures.  A  B  E  F  is 
u  nWoog  board,  and  X  Y 
are  two  binges,  on  which 
tbe  part  CLD  It  move- 


bottom  to  the  cross  bar  I)  C,  to  which  one  part  of  each  hinge 
is  Bird,  and  the  other  part  to  a  flat  board,  half  the  length 
•f  the  board  A  II  E  F,  and  glued  to  its  uppermost  side.    Tlte 
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On  tbe  outer  side  or  the  arch  D  N  L  is  a  sliding  piece,  N, 
(much  like  the  nnt  of  the  quadrant  of  altitude  belonging  to  a 
common  globe,)  which  may  be  moved  to  any  part  of  the  arch 
between  D  and  L;  and  there  is  such  another  slider O,  on  tbe 
arch  CML,  which  may  be  act  lo  any  part  between  C  and  L. 
A  thread  C  P  N  is  stretched  tight  from  the  centre  C  tn  the 
slider  N,  and  such  another  thread  is  stretched  from  the  centre 
D  to  the  slider  O ;  the  ends  of  the  thread*  being  fastened  lo 
these  centres  and  sliders.  It  is  plain,  therefore,  that  by  moving 
tbe  sliders  on  their  respective  arches,  the  intersection  P  of  the 
threads  may  be  brought  to  any  point  of  the  open  space  within 
those  arches. 

In  the  groove  K  is  a  straight  sliding  bar  I,  which  may  bo 
drawn  further  out.  or  pushed  further  in,  at  pleasure.  To  the 
outer  end  of  this  bar,  I,  Jig.  10.  is  fixed  the  upright  piece  H  Z,  in 
which  is  a  groove  for  receiving  the  sliding  piece  (J.  In  this 
slider  is  a  small  hole  It,  for  the  eye  to  look  through  in  using 
the  machine ;  and  there  is  a  long  slit  in  H  Z,  to  let  the  hole  R 
be  seen  through  when  the  eye  is  placed  behind  it,  at  any  height 
of  the  hole  above  the  level  of  the  bar  I. 

Suppose  a  house,  orrri,  lobcat  a  considerable  distance 
beyond  the  limits  of  the  plate,  to  obtain  a  perspective  represen- 
tation of  it,  place  the  rnnchino  on  a  table,  with  the  end  B  F,  of 
the  horizontal  board  A  II E  F  towards  the  house,  so  that,  when 
the  arch  D  L  C  is  set  upright,  the  middle  part  of  tbe  open  space 
(abonl  P)  within  it,  may  lie  even  with  the  honso  when  the  eye 
js  placed  at  Z,  and  looking  at  the  house  through  the  small  hole 
R  |  and  then  fix  the  corners  of  a  square  piece  of  paper  with  four 
wafers,  on  the  surface  of  that  half  of  tbe  horizontal  board  which 
is  nearest  the  house. 

To  complete  the  arrangement  of  the  apparatus  for  drawing, 
set  tbe  arch  upright  as  in  the  figure,  which  it  will  be  when  it 
come*  to  tbe  perpendicular  side  T,  of  the  upright  piece  ST, 
fixed  to  the  horizontal  board  behind  D.  Then  placing  the  eye 
at  Z,  look  through  the  hole  R  at  any  point  of  the  house,  as  a, 
and  move  the  sliders  N  and  O,  till  the  iulersec lion  of  the  threads 
at  P,  I*  directly  between  the- eye  and  the  point  q -,  then  put 
down  the  arch  Dal  upon  the  paper  on  the  hoard,  as  at  1 1,  and 
the  intersection  of  the  threads  will  be  at  W.  Mark  the  point 
W  on  the  paper  with  the  dot  of  a  black-lead  pencil,  and  set  the 
arch  upright  again  as  before ;  thrn  look  through  the  hole  R, 
and  move  tbe  sliders  N  and  O,  till  the  intersection  of  the  thread* 
comes  between  the  eye  and  any  other  point  of  the  house,  as  r ; 
this  being  done,  put  down  the  arch  again  lo  the  paper,  and 
make  a  pencil  mark  thereon  at  the  intersection  of  the  thread 
as  before  ;  obtain  the  point  p  in  the  same  manner,  nnd  draw  a 
line  from  that  mark  to  the  one  at  if.  The  line  p  r,  thus  obtained. 
will  be  a  representation  in  true  perspective,  of  the  corner  p  q  of 
the  house. 

Uy  thus  bringing  the  intersection  of  the  threads  successively 
between  the  eye  and  other  points  of  the  outlines  of  the  honse, 
u  r  *,  fcc.  and  potting  down  the  arch  to  mark  the  correspond- 
ing points,  on  the  paper,  at  the  intersection  or  tbe  thread*,  then 
connecting  these  points  by  straight  lines,  the  entire  perspec- 
tive outline  of  the  house  will  be  obtained.  In  tike  manner  find 
points  for  the  corners  of  the  doors,  windows.  Ice,  and  draw  the 
finishing  lines  from  point  to  point.  Tbe  perspective  drawing 
thn*  produced,  may  then  be  completed,  by  shading  it  accord- 
ing to  the  manner  in  which  the  light  is  observed  to  fall  on  lb* 
original, 
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Great  car*  matt  be  taken,  during  the  whole  of  the  time,  thmt 
the  position  of  the  machine  be  not  shifted  on  the  table ;  and  to 
prevent  such  an  accident,  the  table  or  support  employed  should 
be  perfectly  steady,  and  the  machine  fixed  down  upon  it  by 
screws  or  clamps. 

It  is  obvious  that  a  landscape,  or  any  number  of  objects 
within  the  field  of  view  through  the  arch,  may  be  delineated, 
by  finding  a  sufficient  number  of  points,  and  connecting  them 
by  straight  or  curved  lines,  as  they  appear  in  the  original 
objects. 

"  The  arefa  ought  to  be  not  less  than  a  foot  wide  at  the  bottom, 
thai  the  eye  at  Z  may  have  a  large  field  of  view  through  it ; 
and  the  eye  should  be  then  at  least  ten  inches  and  a  half  from 
the  intersection  of  the  threads  at  P,  when  the  arch  is  set  upright. 
If  the  eye  be  nearer,  the  boundaries  of  the  view,  at  the  sides 
near  the  foot  of  the  arch,  will  subtend  an  angle  at  Z  of  more 
than  60  degrees,  which  will  not  only  strain  the  eye,  but  will  cause 
the  outermost  parts  of  the  drawing  to  have  a  disagreeable 
appearance. — To  avoid  this,  it  will  be  proper  to  draw  back  the 
sliding  bar  I,  till  Z  be  fourteen  inohes  and  a  half  distant  from 
P ;  then  the  whole  field  of  view  through  the  foot-wide  arch, 
will  not  subtend  an  angle  to  the  eye  at  Z  of  more  than  45  de- 
grees :  which  will  give  a  more  easy  and  pleasant  view  not  only 
of  the  objects  themselves,  but  of  their  representations  upon  the 
paper  on  which  they  are  delineated.  Hence,  whatever  may  be 
the  width  of  the  arch,  the  distance  of  the  eye  from  it  should  be 
in  this  proportion :  as  12  is  the  width  of  the  arch,  so  is  14|  to 
the  distance  of  the  eye  (at  Z)  from  it. 

If  a  pane  of  glass,  previously  coated  with  thin  gum-water, 
and  dried,  be  fixed  in  the  arch,  a  person  who  looks  through  the 
hole  at  R,  may  delineate  upon  the  glass  the  objects  which  he 
sees  at  a  distance,  and  the  delineation  may  be  afterwards 
transferred  to  paper.  By  this  means  will  be  saved  the  trouble 
of  putting  down  the  arch  to  take  the  position  of  every  point, 
but  it  will  not  be  so  easy  to  obtain  a  correct  representation. 

Perspective  Glass,  in  Optics,  differs  from  a  telescope  in 
this :  instead  of  the  convex  eye-glass  placed  behind  the  image, 
to  make  the  rays  of  each  pencil  go  parallel  to  the  eye,  there  is 
placed  a  concave  eye-glass  as  muoh  before  it ;  which  open*  the 
converging  rays,  and  makes  them  emerge  parallel  to  the  eye. 
The  quantity  of  objects  taken  in  at  one  view  with  this  instru- 
ment does  not  depend  upon  the  breadth  of  the  eye-glass,  as  in 
the  astronomical  telescope,  but  upon  the  breadth  of  the  pupil  of 
the  eye.  Reflecting  perspective  glasses,  called  by  some  opera- 
glasses,  or  diagonal  perspectives,  are  so  contrived  that  a  per- 
son can  view  any  one  in  a  public  place,  as  the  opera  or  play- 
houses, without  it  being  possible  to  distinguish  who  it  is  he 
looks  at.    See  Opera  Glass. 

Perspective  Plane,  is  the  glass  or  other  transparent  surface, 
supposed  to  be  placed  between  the  eye  and  the  object,  perpen- 
dicular to  the  horizon.  It  is  sometimes  called  the  section  table, 
or  glass. 

PERSPIRATION,  in  Physiology,  the  excretion  of  a  fluid 
through  the  pores  of  the  skin,  and  which  is  usually  distinguished 
into  sensible  and  insensible,  or  perceptible  and  imperceptible. 

PERU,  Balsam  of.  This  substance  is  obtained  from  the 
myroxylum  peruiferum,  which  grows  in  the  warm  parts  of  South 
America.  The  tree  is  full  of  resin,  and  the  balsam  is  obtained 
by  boiling  the  twigs  in  water.  It  has  the  consistency  of  honey, 
a  brown  colour,  an  agreeable  smell,  and  a  hot  acrid  taste. 

PERUKE.  It  appears  that  this  term  was  originally  applied 
to  describe  a  fine  natural  head  of  long  hair;  but  whatever  has 
been  the  ancient  use  or  meaning  of  the  word,  it  has  now  almost 
become  obsolete,  though  it  was  for  more  than  a  century  in  con- 
stant application  to  those  artificial  heads  of  hair,  made  proba- 
bly at  first  to  conceal  natural  or  accidental  baldness,  but  which 
afterwards  became  so  ridiculously  fashionable,  as  to  be  worn 
in  preference  to  the  most  beautiful  locks,  absurdly  shaved  off 
the  head  to  make  room  for  them. 

PERUVIAN  BARK.  &•  Cinchona.  The  penetrative 
effects  of  Peruvian  bark  are  thus  described  by  M.  Delpecb,  a 
French  merchant  of  Guayra,  in  the  Caraccas,  who  in  1817  bad 
stored  up  large  quantities  of  fresh  cinchona,  in  apartments 
which  were  afterwards  required  for  the  reception  of  some  tra- 
vellers as  guests.  These  apartments  contained  each  eight  or 
ten  thousand  pounds  of  bark,  and  in  consequence  of  its  fer- 


mentation, the  heat  was  much  greater  here  than  in  the  •tier 
parts  of  the  house,  rendering  the  place  somewhat  disagreeable. 
One  of  the  beds  placed  in  these  rooms,  was  occupied  by  a 
traveller,  ill  of  a  malignant  fever :  after  the  first  day  ho  foaad 
himself  much  better,  though  he  had  taken  no  medicine ;  and  in 
a  few  days  he  felt  himself  quite  recovered,  without  any  medical 
treatment  whatsoever.  This  unexpected  success  induced  M. 
Delpech  to  make  some  other  trials :  several  persons  ill  of  fever 
were  placed  successively  in  his  magazine  of  cinchona,  and  they 
were  all  speedily  cured,  simply  by  the  effluvia  of  the  bark.  It 
happened  that  a  bale  of  coffee  and  some  common  French  brandy 
were  kept  in  the  same  place  for  some  months ;  one  of  the* brandy 
bottles  happened  to  be  uncorked,  and  on  examination  it  was 
found  to  possess  a  slight  aromatic  taste,  to  he  more  tonic,  and 
very  superior  to  common  brandy.  The  coffee  also  was  much 
altered ;  when  roasted  it  was  more  bitter  than  common  coffee, 
and  left  in  the  mouth  a  taste  similar  to  that  of  an  infusion 
of  bark. 

PETAL,  among  Botanists,  an  appellation  given  to  the  (lower 
leaves,  inopposition  to  the  folia,  or  common  leaves  of  the  plant. 
PETARD,  in  the  art  of  War,  a  metallic  engine,  somewhat 
resembling  a  high-crowned  hat.  Its  use  is  in  a  elandVstiae 
attack  to  break  down  gates,  bridges,  barriers,  &o.  to  which  it 
is  hung :  and  this  it  does  by  means  of  the  wooden  plank  attached 
to  it  It  is  also  used  in  countermines,  to  break  through  the 
enemy's  galleries,  and  give  their  mines  vent. 

PETERERO,or  Patterero,  a  small  piece  of  ord nance  ased 
on  board  snips  for  the  discharging  of  nails,  broken  iron,  or  par- 
tridge shot,  on  an  enemy  attempting  to  board.  They  are  gene- 
rally open  at  the  breech,  and  their  chamber  made  to  take  owl  to 
be  loaded  that  way  instead  of  at  the  muzsle 

PETER-PENCE.  An  ancient  tax  of  a  penny  on  each  borne, 
paid  to  the  pope. 

PETEVERI  A,  a  genus  of  plants  belonging  to  the  hexandris 
class,  and  in  the  natural  method  ranking  under  the  14th  order, 
Holoraceae. 

PETITIO  PRINCIPII,  in  Logic,  the  taking  a  thing  for  tree, 
and  drawing  conclusions  from  it  as  such,  when  it  is  really  false, 
or  at  least  wants  to  be  proved  before  any  inferences  can  be 
deduced  from  it 

PETITION.  No  petition  to  the  king,  or  to  either  house  of 
parliament,  for  any  alteration  in  church  or  atate,  shall  be 
signed  by  above  twenty  persons,  unless  the  matter  thereof 
is  approved  by  three  justices  of  the  peace,  or  the  major  part 
of  the  grand  jury,  in  the  county ;  and  in  London,  by  the  lord 
mayor,  aldermen,  and  common  council ;  nor  shall  any  petition 
be  presented  by  more  than  ten  persons  at  a  time. 

PETRIFACTION,  the  conversion  of  wood,  bones,  and  other 
substances,  principally  animal  or  vegetable,  into  stone.  Bat 
how  this  is  effected  cannot  be  distinctly  unfolded ;  all  thai  we 
know  certainly,  is  that  the  original  mass  is  replaced  by  earthy 
or  mineral  particles.  Thus  on  the  north  side  of  the  river  Bske, 
a  short  distance  above  the  paper-mill  at  Penicuik,  near  Edin- 
burgh, where  the  strata  usually  accompanying  the  coal  fonaa- 
tion  of  this  country  are  exposed,  a  large  portion  of  the  trunk, 
and  several  roots,  of  a  fossil  tree,  arc  visible.  It  rises  several 
feet  above  the  bed  of  the  river,  as  far  as  the  strata  reaches, 
and  the  roots  spread  themselves  in  the  rock.  It  appears  as  if 
the  tree  had  actually  vegetated  on  the  spot  where  we  now  see 
it.  It  is,  where  thickest,  about  four  feet  in  diameter.  The 
strata,  in  which  the  remains  of  the  tree  stand,  are  slate  day, 
and  the  tree  itself  is  sand-stone.  There  is  sand-stone  betov 
and  immediately  above  the  slate  clay,  and  the  roots  do  not 
appear  to  have  penetrated  the  lower  sand-stone,  to  which  they 
reach.  Small  portions  of  coal  were  observed  where  the  bark 
existed,  the  form  of  which  is  distinct  on  the  fossil.  Whilst 
sinking  a  pit,  in  1818,  at  Mr.  Fenton's  colliery,  near  Wakefield, 
Yorkshire,  the  workmen,  having  dug  to  the  depth  of  eigbtysix 
yards,  came  to  a  bed  of  coal  two  feet  six  inches  thick,  beneath 
which  they  found  a  petrified  tree,  or  rather  plant,  having  na 
branches,  standing  upright,  but  rather  inclining  to  the  east  It 
was  six  inches  diameter  at  the  top;  but,  as  they  sunk  down, it 
increased  to  twelve  inches,  and  at  the  depth  of  forty-two  feet, 
seemed  to  branch  out  roots  to  another  bed  of  coal  six  feet 
thick.  The  body  was  a  gray  sand-stone,  coated  round  with  a 
black  carbonized  matter  one-tenth  of  an  inch,  supposed  to  bt 
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its  bark.  A  species  of  sitteaoM  fossil  wood  was  farad  by  s> 
sergeant  of  artillery*  who  aeeosnpanied  Captain  Sabine,  near 
the  top  of  a  hill  in  Hare  Island,  on  toe  west  coast  of  Green- 
land, in  latitude  70°  26*.  It  had  been  a  part  of  the  trunk  of  a 
pine  tree,  about  four  inches  in  diameter.  The  hill  is  in  the 
ulterior  of  the  island,  about  four  miles  from  the  shore,  and  is 
considerably  more  than  900  feet  above  the  level  of  the  sea. 

In  the  paper  called  the  General  Evening;  Post,  for  March  the 
17th,  1818,  there  is  ao  account  that  had  been  then  received 
at  the  Admiralty,  of  an  interesting  discovery  made  in  the  south 
of  Africa,  about  twenty  miles  north  of  Cape  Town.  Some  per- 
sons, in  digging,  happened  to  strike  upon  what  appeared  a 
beam  of  timber;  but,  tracing  it,  they  found  a  ship  deeply  im- 
bedded in  the  soil.  A  plank  of  it  has  accompanied  the  account 
of  the  discovery  to  the  Admiralty.  Several  other  ships,  at  dif- 
ferent times,  and  in  different  parts  of  the  world,  have  been 
discovered  beneath  the  surface  of  the  earth.  It  is  recorded 
by  Fulgosas,  that  in  the  year  1462,  as  some  men  were  working 
a  mine  near  Berne,  in  Switzerland,  they  found  a  ship  100 
fathoms  deep  in  the  earth,  with  anchors  of  iron,  and  sails  of 
linen,  and  the  remains  of  forty  men.  Pairre  Naxis  relates  a 
like  history  of  another  such  ship  having  been  found  under  a 
very  high  mountain.  The  Jesuit  Eusebius  Newcombergus,  in 
his  fifth  book  of  Natural  History,  says,  that  near  the  port  of 
Lima,  in  Peru,  as  the  people  were  working  a  gold  mine,  they 
found  a  ship,  on  which  were  many  characters  very  different 
from  ours.  Strabo  also  relates,  in  his  first  book,  that  the 
wrecks  of  ships  have  been  found  375  miles  from  sea.  Dr. 
Piott,  in  his  Natural  History  of  Staffordshire,  relates  a  story, 
that  the  mast  of  a  ship,  with  a  pulley  hanging  to  it,  was  found 
an  one  of  the  Greenland  mountains.  Is  it  to  be  supposed  that 
these  ships,  which  have  been  found  beneath  the  surface  of  the 
earth,  were  antediluvian  ships  ? 

In  the  parish  of  Motterton,  in  the  Isle  of  Wight,  bones, 
which  are  supposed  to  belong  to  one  of  the  mammoths,  were 
discovered.  Several  of  the  vertebras,  or  joints  of  the  back- 
bone, measure  thirty-six  inches  in  circumference:  they  cor- 
respond exactly  in  form,  colour,  and  texture,  with  the  bones 
of  a  similar  kind  found  on  the  banks  of  the  Ohio  in  North 
America.  Also,  in  the  parish  of  Northwood,  on  the  north  side 
of  the  island,  the  bones  of  the  crocodile  have  recently  been 
found  by  the  Rev.  Mr.  Hughes  of  Newport.  They  seem  to 
have  belonged  to  an  animal  of  that  species,  whose  body  did 
not  exceed  twelve  feet  in  length.  Their  calcareous  nature  is 
not  altered ;  but  the  bones  of  the  mastodon  f  found  on  the  south 
aide  of  the  island)  contain  iron.  A  considerable  auantity  of 
bones  of  a  large  size  were  lately  discovered  buried  in  the 
earth,  in  the  neighbourhood  of  the  village  of  Tiede,  near  Bruns- 
wick. They  were  examined  by  M.  Dahne,  who  appears  to  have 
distinguished  parts  of  the  skeletons  of  five  elephants.  There 
were  nine  tusks  among  them,  one  of  which  was  fourteen  feet 
in  length,  another  eleven,  and  many  grinders,  in  which  the 
enamel  was  arranged  exactly  as  in  the  teeth  of  the  African 
elephant  A  complete  head  of  a  rhinoceros,  with  the  horn  and 
teeth,  was  also  found  very  little  altered,  aod  likewise  the  horns 
of  two  kinds  of  stags.  Mr.  Dahne,  in  endeavouriog  to  account 
for  this  accumulation  of  bones  belonging  to  different  animals, 
•opposes  that  the  animals  existed  in  immense  islands;  that 
some  great  revolution  of  the  globe  inundated  their  habitations, 
and  forced  them  to  the  highest  spot  for  shelter  from  the  waters ; 
that,  the  waters  still  rising,  they  all  perished  together ;  that  the 
perishable  parts  of  their  carcases  were  carried  away  by  the 
waters,  and  that  an  earthy  deposition  soon  enveloped  the 
bones,  and  left  them  nearly  in  the  state  they  are  now  fouod. 

Mammoths'  and  elephants'  bones  and  tusks  are  found 
throughout  Russia,  and  more  particularly  in  Eastern  Siberia 
nnd  the  Arctic  marshes.  The  tusks  are  found  in  great  quan- 
tities, and  are  collected  for  the  sake  of  profit,  being  sold  to  the 
tamers  in  the  place  of  the  living  ivory  of  Africa,  and  the 
warmer  parts  of  Asia,  to  which  it  is  not  at  all  inferior.  To- 
wards the  cod  of  the  month  of  August,  when  the  fishing  season 
in  the  Lena  is  over,  the  Tungusians  generally  go  to  the  peninsula 
of  Tamat,  where  they  employ  themselves  in  bunting,  and  where 
the  fresh  fish  of  the  sea  offer  them  a  wholesome  and  agreeable 
food.  One  day,  their  chief,  Scbumachof,  perceived  among  the 
blocks  of  ice  a  shapeless  mass,  not  at  all  resembling  the  large 


pieces  of  loafing  wood,  which  are  commonly  foand  there.  The 
following  year  (1800)  be  found  the  carcase  of  a  walrus  {trikek*- 
ckus  ronmmrut.)  He  perceived,  at  the  same  time,  that  the  mass 
he  bad  before  seen  was  more  disengaged  from  the  blocks  of  ice, 
and  had  two  projecting  parts,  but  was  still  unable  to  make  out 
its  nature.  Towards  the  end  of  the  following  summer  (1801,) 
the  entire  side  of  the  animal,  and  one  of  his  tusks,  were  quite 
free  from  the  ice.  But  the  summer  of  1802,  which  was  less 
warm,  and  more  windy  than  common,  caused  the  mammoth  to 
remain  bnried  in  the  ice,  which  bad  scarcely  melted  at  all.  At 
length,  towards  the  end  of  the  fifth  year  (1808,)  the  ardent 
wishes  of  Schumachof  were  happily  accomplished ;  for  the  part 
of  the  ice  between  the  earth  and  mammoth  having  melted  more 
rapidly  than  the  rest,  the  plane  of  its  support  became  inclined, 
and  this  enormous  mass  fell,  by  Its  own  weight,  on  a  bank  of 
sand.  In  the  month  of  March,  1804,  Scbumachof  came  to  his 
mammoth ;  and,  having  out  off  his  horns  (the  tusks)  be  ex- 
changed them  with  the  merchant  Bultunof  for  goods  of  the 
value  of  fifty  rubles.  Two  years  afterwards,  a  Mr.  Adams, 
traversing  these  distant  and  desert  regions,  found  the  mam- 
moth still  in  the  same  place,  but  altogether  mutilated.  Wild 
beasts,  such  as  white  bears,  wolves,  wolverines,  and  foxes  also, 
fed  upon  it ;  and  the  traoes  of  their  footsteps  were  seen  around. 
The  skeleton,  almost  entirely  cleared  of  its  flesh,  remained 
whole,  with  the  exception  of  one  fore-leg.  The  spine  from  the 
head  to  the  os  coccygis,  one  scapula,  the  pelvis,  and  the  other 
three  extremities,  were  still  held  together  by  the  ligaments  and 
by  parts  of  the  skin-  The  head  was  covered  with  a  dry  skin ; 
one  of  the  ears,  well  preserved,  was  furnished  with  a  tuft  of 
hairs.  Accounts  from  the  banks  of  the  Mississippi  state; 
according  to  the  Philosophical  Magazine,  that  the  mammoth 
has  been  discovered  actually  in  existence  in  the  western 
deserts  of  North  America.  According  to  the  descriptions  given 
of  it,  this  colossus  of  the  animal  kingdom  is  not  carnivorous, 
but  lives  on  vegetables ;  more  particularly  on  a  certain  spe- 
cies of  tree,  of  which  it  eats  the  leaves,  the  bark,  and  even  the 
trunk.  It  never  lies  down,  and  sleeps  leaning  for  support 
against  a  tree.  It  has  rather  the  shape  of  a  wild  hoar  than  of 
an  elephant,  and  is  fifteen  feet  high.  His  body  is  covered  by  a 
hairy  skin,  and  he  has  no  horn. 

PETROLEUM,  is  a  fluid  bitumen,  of  somewhat  greater  con- 
sistency than  naphtha,  of  black,  brown,  or  sometimes  dingy 
green  colour.  By  exposure  to  the  air  it  assumes  the  consistence 
of  tar,  and  is  then  called  mineral  tar.  This  substance  exudes 
spontaneously  from  the  earth,  or  from  clefts  of  rocks,  and  is 
found  in  nearly  all  countries,  particularly  in  the  East  Indies, 
Italy,  France,  Spain,  Germany,  nnd  England.  In  the  neigh- 
bourhood of  Rangoon,  in  Pegu,  there  arc  several  hundred  wells 
of  petroleum.  These  are  of  square  form,  and  each  lined  with 
cassia  wood  staves.  The  property  of  the  wells  is  in  the  pro- 
prietors of  the  soil,  for  whom  they  have  been  sunk,  and  are 
wrought  Some  of  the  wells  are  of  great  depth.  The  oil  is 
drawn  from  them  pure,  and  in  a  liquid  sUte,  and  is  conveyed 
from  thence  in  small  jars.  The  whole  annual  produce  of  this 
district  is  estimated  at  more  than  400,000  hogsheads.  At  Cole- 
brook  Dale,  in  Shropshire,  there  is  a  considerable  spring  of 
petroleum,  which  was  discovered  at  the  depth  of  about  thirty 
yards  beneath  the  surface  of  the  earth,  in  digging  an  archway 
for  the  conveying  coals  from  a  very  deep  pit.  It  was  at  first 
found  to  ooze  from  between  the  crannies  of  the  rock,  but  it  soon 
afterwards  poured  forth  in  a  considerable  stream.  The  utility 
of  this  fluid  being  known,  lance  iron  pipes  wero  formed  for  the 
conveyance  of  it  into  pits  sunk  for  the  purpose  of  receiving  it. 
From  these  pits  it  is  conveyed  into  immense  caldrons,  in 
which  it  is  boiled  until  it  attains  the  consistency  of  pitch.  Since 
the  first  discovery  of  this  substance,  three  different  springs  of  it 
have  broken  out.  One  of  these  is  near  the  celebrated  iron 
bridge,  and  the  fluid  that  issues  from  it  U  almost  pellucid,  but 
at  the  same  time  is  thicker  than  treacle.  Petroleum  easily 
takes  fire,  and  in  burning  >  it-Ids  a  strong,  sharp,  and  somewhat 
unpleasant  odour  ;  a  thick  and  disagreeable  smoke.  In  cold 
weather  it  congeals  in  the  open  air.  In  Pegu,  and  other  parts 
of  the  East,  petroleum  is  used  in  place  of  oil  for  lamps.  Boiled 
with  a  species  of  resin,  it  is  employed  for  painting  the  timber 
of  houses,  and  covering  the  bottoms  of  boats  and  other  vessels. 
In  the  latter  respect  fit  is  considered  to  be  particularly  efiica- 
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cious.  by  protecting  the  timber  from  the  attacks  of  marine 
wonns.  It  is  also  Used  by  the  inhabitants  of  Eastern  countries 
as  a  lotion  in  cutaneous  eruptions,  and  as  an  embrocation  in 
bruises  and  rheumatic  affections.  The  ancient  Egyptians  used 
it  in  the  embalming  of  dead  bodies.  In  some  countries  lamps 
of  earth  are  soaked  with  petroleum,  and  are  employed  as  fuel. 

Mineral  Tar%  orBarbadoes  Tar,  is  a  kind  of  fluid  bitumen, 
somewhat  thicker  than  petroleum,  and  nearly  of  the  consistence 
of  common  tar.  It  is  viscid,  of  a  black,  brownish  black,  or 
reddish  colour.  In  burning;,  its  smell  is  disagreeable,  but  less 
pungent  than  most  of  the  other  kinds  of  bitumen.  Its  weight  is 
somewhat  greater  than  that  of  water.  In  the  West  Indies, 
where  this  substance  is  principally  found,  it  is  applied  to  many 
of  the  purposes  for  which  the  preceding  species  is  used  ;  but 
its  principal  repute  is  considered  to  be  as  a  sudorofic  in  disor- 
ders of  the  breast  and  lungs,  though  this  application  of  it  is 
considered  to  be  very  improper.  It  is  likewise  used  as  an 
external  remedy  in  paralytic  disorders. 

PETROMYSON,  the  Lamprey,  a  genus  of  fishes  belonging 
to  the  class  of  amphibia  nantes,  of  which  there  are  eight  species- 
The  great  lamprey  is  usually  of  a  brown  olive  colour,  tinged 
with  yellowish-white.  It  is  often  three  feet  long,  is  an  in- 
habitant of  the  seas,  as  its  name  indeed  implies ;  but  in  the 
beginning  of  spring  ascends  rivers,  in  which  it  resides  for  a 
few  months,  then  returning  to  the  ocean.  It  is  viviparous. 
These  fishes  fasten  themselves  with  the  jagged  edges  of  the 
mouth  to  large  stones,  with  the  most  extraordinary  firmness, 
and  may  be  lifted  with  the  tail  to  a  considerable  height,  without 
being  made  to  quit  a  stone  of  the  weight  of  even  ten  or  twelve 
pounds.  Their  principle  of  vitality  is  extremely  vigorous  and 
persevering,  various  parts  of  the  body  long  continuing  to  move 
for  some  hours  after  it  is  divided  ;  and  the  head  will  adhere  to 
a  rock  for  hours  after  the  greater  part  of  the  body  is  cut  away. 
In  some  large  rivers  of  Europe  these  fishes  are  taken  in  vast 
numbers,  and  preserved  with  spices  and  salt  as  an  article  for 
merchandise.  In  this  country  the  Severn  is  the  most  celebrated 
river  for  them,  and  they  are  much  valued  on  their  first  arrival 
from  the  sea.  They  are  considered  a  high  luxury  for  the  table, 
and  the  life  of  one  of  the  kings  of  England  will  be  recollected 
to  have  been  terminated  by  his  excessive  partiality  to  potted 
lamprey.  The  lesser  lamprey  is  about  twelve  inches  long, 
inhabits  also  the  sea,  but  is  found  more  frequently  in  the  rivers 
than  the  former.  It  abounds  in  the  Thames  and  Severn,  and 
is  preferred  by  many  to  the  larger  species,  as  being  not  so 
strong  in  taste.  In  some  years  half  a  million  of  these  fishes 
have  been  sold  from  the  neighbourhood  of  Mortlake,  for  the 
Dutch  cod  and  torbot  fishery,  at  the  rate  of  two  pounds  per 
thousand. 

PETTY  Bag,  an  office  of  Chancery,  the  three  clerks  of  which 
record  the  return  of  all  inquisitions  out  of  every  county,  and 
make  all  patents  of  comptrollers,  gaugers,  customers,  &c. 

PETUNSE,  one  of  the  substances  of  which  porcelain  is 
made,  being  a  kind  of  coarse  flint  or  pebble. 

PEUCEDANUM,  or  Sulphurwort,  a  genus  of  plants  be- 
longing to  the  pentandria  class,  and  in  the  natural  method 
ranking  under  the  45th  order,  Umbel  lata;. 

PEWTER.  An  alloy  of  lead  and  tin  in  the  proportion  of 
Uo  parts  of  lead  and  one  of  tin,  forms  the  solder  which  is 
used  by  plumbers ;  and,  in  the  proportion  of  one  part  of  lead 
to  three  parts  of  tin,  it  constitutes  what  is  called  ley  pewter. 
The  types  which  are  used  by  printers  for  very  large  characters, 
are  sometimes  composed  of  an  alloy  of  lead  and  copper. 

PHOTON,  the  Tropic  Bird,  in  Natural  History,  a  genus  of 
birds  of  the  order  anseres,  of  which  there  are  three  species. 
The  common  tropic  bird  is  of  the  size  of  a  widgeon,  and  the 
two  middle  feathers  of  the  tail  measure  H  feet  at  least.  These 
birds  are  always  found  within,  or  at  least,  very  near,  the  tropics. 
They  frequently  soar  to  a  prodigious  height,  but  generally  are 
near  the  surface  of  the  water,  watching  the  movements  of  the 
flying  fish,  whose  escape  from  the  pursuit  of  the  shark,  porpoise, 
and  other  enemies  beneath,  is  attended  with  destruction  from 
the  frigate  or  man-of-war  bird,  the  pelican,  and  tropic  bird, 
above.  They  occasionally  repose  upon  the  backs  of  the  drowsy 
tortoises,  as  the  latter  float  upon  the  water,  and  in  these  cir- 
cumstances are  taken  with  the  greatest  ease.  They  build  in  the 
woods,  and  will  perch  on  trees.    They  shed  their  long  feathers  1 


every  year,  and  the  natives  of  the  Sandwich  Islands,  where  the 
tropic  birds  abound,  pick  them  op  in  great  abundance  in  various 
parts,  and  consider  them  as  an  elegant  material  in  their  curios* 
and  elaborate  dresses,  particularly  in  their  mourning  sails. 
These  birds  are  not  admired  for  food. 

PHALANX,  in  Grecian  antiquity,  a  square  battalion,  con- 
sisting of  8000  men,  with  their  ahields  joined,  and  pikes  cross- 
ing each  other,  so  that  it  was  next  to  impossible  to  break  it 

PHALENA,  Moth,  a  genus  of  insects  of  the  order  lepidop- 
tera.  This  genus,  like  that  of  papilio,  containing  a  vast  num- 
ber of  species,  is  divided  into  assortments  according  to  the  dif- 
ferent habits  of  the  animals. 

PHANTASMAGORIA,  denotes  a  remarkable  optical  iHa- 
sion,  arising  from  a  particular  application  of  the  magic  lantern. 
In  the  exhibition  of  this  spectacle,  the  audience  are  placed  in  a 
dark  room,  having  a  transparent  screen  between  them  and  the 
lantern,  which  screen  ought  to  be  let  down  after  the  lights  are 
withdrawn,  and  unknown  to  the  spectators.  The  lantern  being 
then  properly  adjusted  on  the  opposite  side,  the  figure  intended 
to  be  exhibited  is  thrown  upon  the  screen,  which  will  appear 
to  the  observers  as  if  placed  in  free  space,  and  by  alter- 
ing the  distance  of  the  lantern,  the  figure  may  be  made  to 
appear  of  any  size;  which  changes  in  its  dimensions  are 
attributed,  by  the  observers,  to  the  distance  or  proximity  of 
the  image,  so  that  at  one  time  it  appears  to  be  at  an  immense 
distance,  and  at  another  to  be  exceedingly  near,  and  over  the 
beads  of  some  part  of  the  audience.  The  following  is  a  descrip- 
tion of  the  exhibition  of  this  spectacle,  as  shewn  at  the  Lyceum 
theatre,  London : — All  the  lights  of  the  small  theatre  of  ex- 
hibition were  removed,  except  one  hanging  lamp,  which  could 
be  drawn  up  so  that  its  flame  should  be  perfectly  enveloped  in 
a  cylindrical  chimney,  or  opaque  shade.  In  this  gloomy  and 
wavering  light  the  curtain  was  drawn  up,  and  presented  to  the 
spectator  a  cave  or  place  exhibiting  skeletons,  and  other 
figures  of  terror,  in  relief,  and  painted  on  the  sides  or  wall. 
After  a  short  interval,  the  lamp  was  drawn  up,  and  the  audience 
were  in  total  darkness,  succeeded  by  thunder  and  lightning; 
which  last  appearance  was  formed  by  the  magic  lantern,  npoa 
a  thin  cloth  or  screen,  let  down,  after  the  disappearance  of  the 
light,  and  consequently  unknown  to  most  of  the  spectators. 
These  appearances  were  followed  by  figures  of  departed  men, 
ghosts,  skeletons,  transmutations,  &c.  produced  on  the  screes 
by  the  magic  lantern  on  the  other  side,  and  moving  their  eyes, 
mouth,  &c.  by  the  well-known  contrivance  of  two  or  more 
sliders.  The  transformations  are  effected  by  moving  the  adjust- 
ing tube  of  the  lantern  out  of  its  focus,  and  changing  the  slider 
during  the  moment  of  confused  appearance.  It  must  be  again 
remarked,  that  these  figures  appear  without  any  snrroundisg 
circle  of  illumination,  and  that  the  spectators,  having  no  pre- 
vious view  or  knowledge  of  the  screen,  nor  any  visible  object 
of  comparison,  are  each  left  to  imagine  the  distance  according 
to  their  respective  fancy.  After  a  very  short  time  of  exhibiting 
the  first  figure,  it  was  seen  to  contract  gradually  in  all  its 
dimensions,  until  it  became  extremely  small,  and  then  vanished. 
This  effect,  as  may  easily  be  imagined,  is  produced  by  bringing 
the  lantern  nearer  and  nearer  the  screen,  taking  care  at  the 
same  time  to  preserve  the  distinctness,  and  at  last  closing  the 
aperture  altogether,  and  the  process  being  (except  as  to  bright- 
ness) exactly  the  same  as  happens  when  visible  objects  become 
more  remote,  the  mind  is  irresistibly  led  to  consider  the  figures 
as  if  they  had  receded  to  an  immense  distance.  Several  figures 
of  celebrated  men  were  thus  exhibited  with  more  transforma- 
tions ;  such  as  the  bead  of  Dr.  Franklin  being  converted  into 
a  skull,  and  these  were  succeeded  by  phantoms,  skeletons,  and 
various  terrific  figures,  which,  instead  of  seeming  to  recede 
and  then  vanish,  were  (by  enlargement)  made  suddenly  ti 
advance,  to  the  surprise  and  astonishment  of  the  audience,  and 
then  disappear  by  seeming  to  sink  into  the  ground. 

PHARMACY,  the  art  of  preparing,  compounding,  and  pre- 
serving medicinals.  The  preservation  of  medicines  merely 
consists  in  the  application  of  rules  for  collecting  vegetable, 
animal,  and  mineral  productions,  at  certain  seasons  or  under 
particular  circumstances,  and  of  ensuring  them  against  the 
injuries  they  would  suffer  by  exposure  to  light,  beat,  air,  mois- 
ture, &c.  this,  therefore,  is  the  least  extensive,  and  pecnttat 
department  of  the  pharmaceutic  art.    It  is  the  preparation  and 
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composition  of  nedieinals  that  oonititate  the  principal  objects 
of  the  science  of  pharmacy. 

PHARO,  is  the  name  of  a  game  of  chance,  the  principal  roles 
of  which  are:  the  banker  holds  a  pack  consisting  of  62  cards ; 
ho  draws  all  the  cards  one  after  the  other,  and  lays  tbem  down 
alternately  at  his  right  and  left  band,  then  the  ponte  may  at 
his  pleasure  set  one  or  more  stakes  upon  one  or  more  cards, 
either  before  the  banker  has  begun  to  draw  the  cards,  or  after 
he  has  drawn  any  number  of  couples.  The  banker  wins  the 
•take  of  the  ponte  when  the  card  of  the  ponte  comes  out  in  an 
odd  place  on  his  right  hand,  but  loses  as  much  to  the  ponte 
when  it  comes  out  in  an  even  place  on  his  left  hand.  The  banker 
wins  half  the  ponte's  stake  when  it  happens  to  be  twice  in  one 
enople.  When  the  card  of  the  ponte  being  but  once  in  toe 
stock,  happens  to  be  the  last,  the  ponte  neither  wins  nor  loses ; 
and  the  card  of  the  ponte  being  but  twice  in  the  stock,  and  the 
last  couple  containing  his  card  twice,  he  then  loses  his  whole 
stake. 

PHAROS,  a  Light HouiR.  (See  the  Plate.)  The  Pharos 
of  Alexandria,  built  on  a  small  island  at  the  mouth  of  the  Nile, 
was  in  ancient  times  so  famous  as  to  impart  its  name  to  all 
the  rest.  It  was  erected  by  the  much  celebrated  Sostrates, 
with  such  great  magnificence,  that  it  is  said  to  have  cos' 
Ptolemy  Philadelphia  eight  hundred  talents.  It  bad  several 
stories  raised  one  over  another,  adorned  with  columns 
balustrades,  and  galleries,  of  the  finest  marble  and  workman- 
ship. At  present  nothing  is  to  be  seen  of  the  small  island 
where  it  stood,  but  an  irregular  castle,  without  ditches  or  out- 
works of  any  strength.  Out  of  this  clumsy  building  rises  a 
tower,  which  serves  for  a  light-house,  but  the  grandeur  of  the 
old  one  has  totally  disappeared.  The  famous  Colossus  of 
Rhodes  served  also  as  a  pharos.  But  as  those  which  have 
been  erected  in  more  modern  days,  on  the  shores  of  our  own 
country,  are  far  more  interesting,  we  purpose  giving,  under  the 
present  word,  an  account  of  the  erection  of  the  Bell  Rock 
light-bouse. 

England,  wbioh  is  never  behind  in  deeds  of  mercy,  very  early 
attempted,  by  the  erection  of  the  Eddystone  light-house,  to 
ward  off  the  dangers  of  the  sunken  reef  of  rocks  on  which  so 
many  vessels  have  been  shipwrecked,  and  which  rendered  the 
navigation  of  the  channel  so  very  hazardous :  and  Scotland, 
whether  we  consider  the  dangers  to  be  prevented,  or  the  diffi- 
culties to  be  overcome  in  the  execution,  can  now  boast  in  the 
Bell  Rock  light-house,  a  national  work,  equal  in  every  point  of 
view  to  any  in  the  world.  If,  therefore,  England  has  adorned 
the  name  of  Smeaton  with  honours,  which  it  is  to  be  hoped 
will  prove  immortal,  Scotland  ought  equally  to  glory  in  that  of 
Stevenson. 

The  reef  of  rocks  on  which  the  Bell  Rock  light-bouse  is 
founded,  is  about  427  feet  long  and  230  feet  broad ;  at  the 
ordinary  height  of  spring  tides  it  is  about  12  feet  under  water ; 
and  from  the  floating  sea-weed,  the  ridpe  can  be  traced  1000 
feet  farther  in  a  south-westerly  direction,  when  the  tides  are 
very  low.  It  is  situated  on  the  eastern  coast  of  Scotland, 
about  16  miles  S.  by  E.  from  the  Red-head ;  12  miles  SE.  from 
Arbroath;  17  miles  N.  by  E.  from  the  Isle  of  May;  and  38 
miles  N.  by  W.  from  St  Abb's-head.  Its  geographical  posi- 
tion is  in  56°  29*  of  north  latitude,  and  2°  22*  of  west  longitude. 
The  reef  presents  an  exceedingly  rugged  and  uneven  surface. 
The  rock  is  composed  of  red  sand-stone  similar  to  the  strata 
of  the  contiguous  promontory  of  Red-head,  and  of  the  opposite 
shores  of  Donglas  in  Berwickshire.  The  present  vegetation  of 
the  rock  consists  only  of  sea  plants ;  some  of  them  not  of  com- 
snon  occurrence  on  our  coast.  It  is  the  occasional  resting- 
place  of  the  seal  and  the  cormorant;  and  is  the  chosen  resi- 
dence of  numerous  marine  vermes.  At  the  distance  of  100 
yards,  when  the  tide  is  low,  the  water  varies  from  two  to  three 
fathoms  in  depth.  The  greatest  depth  between  the  rock  and 
the  opposite  shores  of  Fife  is  23  fathoms.  This  rock,  though  a 
aware  spot  on  the  surface  of  the  ocean,  produces  all  the  re- 
smarkable  phenomena  of  in-shore  and  off-shore  tides,  which 
exist  on  the  projecting  coasts  of  the  mainland,  or  among  the 
Beotish  islands. 

In  the  erection  of  tho  Eddystone  lighthouse,  the  dangers 
and  diflloulties  which  were  encountered  and  overcome,  owing 
So  the  smallness  of  the  surface  of  the  rock,  were  great  and 
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numerous ;  and  although  the  surface  of  the  Bell  Rock  was  con- 
siderably larger,  still,  being  more  sunk,  and  only  discovered  at 
low  water,  the  dangers  to  be  encountered  were  equally  great 
and  overwhelming.  Owing  to  the  enlarged  diameter  of  the 
rock,  Mr.  Stevenson,  the  engineer,  was  enabled  to  make  the 
masonry  of  this  building  more  than  double  the  cubical  con* 
tents  of  the  Eddystone. — The  following  short  table  will  exhibit 
to  our  readers  the  relative  dimensions,  &c.  of  the  two  light- 
houses :— 

Eddystone.  Bell  Rock. 

Height  of  the  rock,  about  \    u  vej  *ilh  h^h     Lef  ^  wilh  *ow 
6  '  j        water  mark.  water  mark. 

H&h&"!^*  .!*?!? !      70  fcct-         10° feet- 

Diameter  of  the  firit  Vol » 
tire  course J 

CoaboutT.tfn.t?.  J?..'?.':  i      13>I17<         28>530- 

Expense  understood  to  \    /»«,  nft(.  Ascertained, 

have  been  about S   *"">uw-  £61,331.  9s.  2d. 

Very  early,  no  doubt,  attempts  were  made  to  obviate  the 
dangers  of  this  fatal  spot ;  and  accordingly,  tradition  reports, 
that  the  monks  of  the  Abbey  of  Arbroath  erected  a  bell  on  the 
rock,  which  was  to  be  rung  by  machinery  affected  by  the  flow- 
iog  and  ebbing  of  the  tides,  whence  the  present  name  of  the 
rock,  it  is  said,  took  its  rise. 

About  the  year  1800,  the  board  of  commissioners  of  the 
northern  light-houses,  a  body  organized  in  1788,  and  to  whose 
labours,  which  are  purely  ex  officio,  and  without  any  enumera- 
tion whatever,  the  country  is  under  the  greatest  obligations, 
being  desirous  of  erecting  a  light-house  on  the  Bell  Rock,  rc- 

3uested  Mr.  Stevenson,  their  engineer,  to  survey  the  spot.  Ho 
id  so,  and  reported  that  he  conceived  it  quite  practicable  to 
erect  one  on  the  plan  of  the  Eddystone  light-house.  His  first 
landing  on  the  rock  was  in  the  summer  of  1800,  when  the  boat's 
crew  picked  up  a  variety  of  articles  of  shipwreck,  comprising  a 
soldier's  bayonet,  a  cannon  ball,  a  hinge  and  lock  of  a  door,  a 
ship's  marking  iron,  and  part  of  a  compass,  several  pieces  of 
money,  a  shoe-buckle,  &c. 

In  the  year  1803,  a  bill  for  the  erection  was  brought  into 
parliament,  but  was  lost  in  consequence  of  its  being  considered 
that  it  embraced  too  wide  a  range  of  coast  for  the  collection  of 
the  duty.    In  the  year  1806,  another  bill  was  introduced  into 

{>arliamcnt,  and  passed  into  a  law.  This  act  provided  for  a 
oan  to  the  board  of  £25,000 ;  and  as  there  were  surplus  duties 
to  the  amount  of  £20,000  in  the  bands  of  the  commissioners, 
the  work  commenced  in  1807,  with  funds  to  the  amount  of 
£45,000. 

From  the  insulated  and  distant  situation  of  this  rock,  the 
first  object  of  the  engineer  was  to  provide  a  convenient  resi- 
dence for  the  artificers,  while  engaged  at  the  work  This  was 
done  by  mooring  a  tender  off  the  rocks,  and  on  it  a  temporary 
light  was  exhibited.  A  vessel  was  provided  for  conveying  the 
workmen  between  the  shore  and  the  rock.  The  outer  casing 
of  the  building  was  to  be  of  Aberdeen  granite,  and  the  internal 
part  of  sand-stone.  Quarries  were  opened  near  Aberdeen  for 
supplying  the  one,  and  at  Ringoodie,  near  Dundee,  for  supply- 
ing the  other.  The  principal  establishment  on  the  shore  was 
at  Arbroath,  where  a  large  yard  was  enclosed  for  the  purpose 
of  preparing  the  stones.  Barracks  wore  likewise  erected  for 
the  residence  of  the  workmen  when  on  shore. 

It  was  on  the  7th  of  August  1807,  that  Mr.  Stevenson  ac- 
companied by  Mr.  Peter  Logan,  his  principal  assistant,  and  a 
few  workmen,  went  off  to  the  Bell  Rock,  and  fixed  on  tho  site 
of  the  building.  They  immediately  commenced  their  opera- 
tions, by  cutting  away  a  thick  coating  of  large  sea  weed,  and 
tracing  tho  line  of  the  foundation  with  pick-axes  on  the  rock. 
At  this  time  it  was  agreed  on,  that  those  workmen  who  went 
out  to  the  rock  should  remain  for  a  month  without  going  ashore. 
They,  on  the  other  hand,  fixed  their  terms  at  20/.  per  week, 
41  summer  and  winter,  wet  nnd  dry,  with  free  quarters  and  vic- 
tuals when  at  the  rock."  Premiums,  nnd  the  allowance  they 
were  to  iceeive  for  working  on  Sundays,  "they  left  to  the 
honour  of  their  employers." 

At  the  commencement  of  this  arduous  undertaking,  two  or 
three  hours'  labour  on  the  rock  was  considered  a  very  good 
*>R 
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tide's  work :  and  the  men  were  then  obliged  to  collect  their 
tools  and  implements,  betake  themselves  to  the  boats,  and, 
often  under  great  disadvantages  and  with  considerable  risk 
and  danger,  seek  refuge  in  the  tender  which  was  moored  off  the 
rock.  To  provide  a  temporary  refuge  for  the  workmen  on  the 
rock,  in  case  of  any  accident  happening  to  the  boats,  formed 
part  of  Mr.  Stevenson's  original  design,  and  he  accordingly 
lost  no  time  in  setting  about  the  construction  of  a  wooden  bea- 
con or  shelter-house,  which  we  have  represented  in  figure  A. 
This  most  necessary  place  of  refuge  was  triumphantly  com- 
pleted in  the  latter  end  of  September,  and,  as  Mr.  Stevenson 
says,  "  robbed  the  rock  of  much  of  its  terrors,  and  gave  a 
facility  to  the  works  which  could  not  otherwise  have  been 
easily  obtained."  The  erection  of  this  temporary  shelter-house 
forms  an  exceedingly  interesting  part  of  the  history  of  this 
altogether  interesting  undertaking.  Six  beams,  about  60  feet 
in  length,  were  fixed  upright  on  the  rock,  inclosing  a  space, 
the  diameter  of  which  was  35  feet,  while  they  met  in  a  point  at 
the  top.  They  were  fixed  at  their  base  by  great  iron  staunch- 
ions,  weighing  about  140  lb.  each,  which  were  sunk  into  the 
rock  about  20  inches,  and  were  wedged  with  successive  slips 
of  fir,  oak,  and  iron :  at  the  top  the  beams  were  bolted  together, 
and  strongly  fastened  by  hoops  of  iron,  see  fig.  (first)  G.  The 
works  at  this  stage  depended  entirely,  it  may  well  be  sup- 
posed, on  the  state  of  the  weather :  they  were  obliged  there- 
fore to  work  on  Sundays,  and  by  torch-light  at  night,  when  the 
tide  permitted.  The  work  was  thus  carried  on  under  circum- 
stances of  peculiar  hazard,  and  several  very  narrow  escapes 
were  made. 

The  sloop  Smeaton,  which  was  used  as  a  tender,  at  one  time 
broke  adrift  from  her  moorings,  carrying  with  her  one  of  the 
artificers'  boats,  and  from  the  current  of  the  tides  it  was 
utterly  impossible  she  could  return  until  after  the  rock  would 
he  overwhelmed  by  the  sea.  At  this  time  there  were  32  men 
on  the  rock,  and  the  two  boats  which  were  left  would  hold  little 
more  than  half  that  number,  especially  in  such  a  heavy  sea. 
This  accident  of  the  breaking  loose  of  the  tender,  and  carrying 
away  of  the  boat,  was  only  known  to  Mr.  Stevenson  and  the 
landing-master :  the  workmen,  sitting  or  kneeling  at  their  work 
in  the  foundation  pit,  were  in  perfect  ignorance  of  their  peril- 
ous situation,  till  the  rise  of  the  sea  drove  them  from  the 
works,  and  made  them  seek  their  respective  boats  for  their 
jackets  and  stockings.  Their  dismay  and  consternation  on 
beholding  two  boats  only  instead  of  three,  must  have  been 
great ;  yet  "  not  a  word,"  says  Mr.  Stevenson,  "  was  uttered 
by  any  one,  but  all  appeared  to  be  silently  calculating  the 
numbers,  and  looking  to  each  other  with  evident  marks  of  per- 
plexity depicted  on  their  countenances."  A  pilot-boat,  how- 
ever, bringing  letters  from  Arbroath  to  Mr.  Stevenson,  for- 
tunately arrived  at  this  dreadful  juncture,  and  thus  being  all 
relieved  from  the  rock,  they  set  sail  in  search  of  the  tender, 
which  they  reached,  and  got  safely  on  board  of,  though  after  a 
most  dreadful  passage,  in  which  Mr.  Stevenson's  face  and  ears 
were  encrusted  with  a  film  of  salt  from  the  sea-spray  breaking 
over  the  bows  of  the  boat. 

In  the  progress  of  the  works  in  the  summer  of  1808,  a  con- 
siderable addition  vras  necessary  to  the  shipping  establishment. 
Besides  the  floating  light-ship  which  had  been  moored  off  the 
rock,  a  schooner  of  80  tons  was  provided  as  the  principal  ten- 
der. Stone-lighters  of  40  tons  were  also  provided  for  the  con- 
veyance of  materials ;  and  three  praam  boats,  each  capable  of 
carding  abcut  10  tons  upon  deck.  These  last  were  employed 
for  removing  the  stones  from  the  lighters  anchored  off  the  rock 
to  the  wharfs  and  cranes  on  the  rock.  They  were  doubly  forti- 
fied by  a  water-tight  ceiling,  or  lining,  in  case  of  damage  by 
being  grounded  upon  the  rock,  and  were  farther  prepared  for 
the  worst  by  a  number  of  empty  casks,  which  were  stowed 
under  deck,  and  were  of  themselves  capable  of  keeping  the 
praams  afloat.  There  were  also  several  attending  boats  for 
transporting  the  artificers  from  the  tender  to  the  rock,  and  one 
of  them  was  fitted  up  as  a  life-boat  upon  Gratehead's  principle. 
The  moorings  of  the  various  craft  consisted  of  chains,  with 
cast-iron  mushroom  anchors,  admirably  adapted  to  the  situ- 
ation. Tracks  of  iron  railways  were  laid  upon  one  level,  along 
the  rough  and  uneven  surface  of  the  rock,  on  which  the  great 
blocks  of  stone  were  wheeled  upon  waggons  also  constructed 


chiefly  of  cast-iron.  The  little  wharfs  were  provided  with 
cranes  adapted  to  the  peculiarities  of  the  respective  situations, 
A  descriptive  account  is  given  by  Mr.  Stevenson,  in  bis  work, 
of  the  various  cranes,  sling-carts,  stone-jack,  wincb-ismcbje*, 
and  Lewis-bat  for  quarrying  purposes,  of  the  moulds  for  stone- 
cutters, pumps,  and  other  machinery,  in  a  detailed  manner, 
extremely  interesting  to  the  engineer  and- the  architect. 

At  first,  the  whole  time  of  flood-tide  was  a  period  of  leisart. 
During  such  periods,  the  amusements  to  which  the  mea 
resorted  were  as  various  as  their  inclinations.  Some,  fond  of 
reading,  were  busily  engaged  at  their  books  ;  some,  who  were 
more  musically  inclined,  played  the  violin  or  th«  flute;  and 
others  amused  themselves  by  fishing.  The  great  mil,  however, 
of  which  they  all  complained,  and  which  time  itself  hardly 
cured,  was  sea-sickness.  Every  nerve  was  therefore  strained 
to  erect  barracks  for  their  accommodation  upon  the  beams  on 
the  rock,  which  was  at  once  to  relieve  them  from  the  coastanl 
liability  to  sickness,  and  from  the  danger  and  perplexity  of  the 
movements,  both  by  night  and  day,  in  boats  to  and  Irani 
the  rock. 

By  strenuous  and  unremitting  exertions,  the  shelter-boose 
was  erected,  and  the  foundation-pit  of  the  building  prepared, 
by  the  middle  of  the  month  of  July,  in  this  the  second  season 
of  the  work.  The  foundation  had  the  appearance  of  a  great 
circular  platform,  of  compact  red  sand-stone,  measuring  42  feet 
in  diameter,  surrounded  by  an  irregular  margin  of  rock,  rising 
from  18  inches  to  5  feet.  In  the  work-yard  at  Arbroath,  where 
the  materials  were  prepared,  each  stone  for  the  first  sad 
second  courses  of  the  light-bouse  was  accurately  marked,  ss 
that  its  relative  position  in  the  building  on  the  rock  coald  at 
once  be  recognized.  The  stones  were  cot  of  a  dove-tail  form, 
on  a  plan  similar  to  those  of  the  Eddystone  light-bouse.  This 
is  very  well  represented  in  fig.  (first)  A,  which  exhibits  oae 
half  of  the  second  course  of  masonry. 

The  foundation  stone  at  the  Bell  Rock  was  laid  by  Mr. 
Stevenson,  with  masonic  ceremony,  on  the  10th  of  July,  18Q& 
About  eighty  persons  were  present,  and  if  the  situation  had 
been  eligible,  no  doubt  some  thousands  would  have  attended. 
After  this  period  the  work  went  on  with  much  alacrity,  frost 
ten  to  twenty  blocks  of  stone  being  generally  laid  in  the  coons 
of  a  tide.  Owing  to  the  use  of  cranes  instead  of  the  mere 
ordinary  apparatus,  much  precision  and  facility  were  given  to 
the  operations  of  the  builders,  and  by  the  latter  end  of  Sep- 
tember the  works  were  brought  to  a  conclusion  for  the  season. 
The  building  raised  to  a  level  with  the  highest  part  of  the  mar- 
gin of  the  found  at  ion- pit.  or  about  five  or  six  inches  above  the 
lower  bed  of  the  foundation-stone,  was  computed  at  368  toss 
of  stone;  consisting  of  400  blocks  connected  with  738  oaken 
trenails,  and  1215  wooden  wedges.  The  number  of  hoars  of 
low-water  work  upon  the  rock,  this  season,  was  265,  of  which 
number  only  80  were  employed  in  building.  It  was,  farust, 
highly  satisfactory  to  find  that  the  apparatus,  both  in  the  work* 
yard  at  Arbroath  and  also  the  craft  and  building  apparatus  at 
the  rock,  were  found  to  answer  every  purpose  much  beyond 
expectation.  The  operations  of  this  season,  therefore,  afforded 
the  most  flattering  prospects  of  the  practicability  of  complet- 
ing the  solid  part  of  the  building,  or  30  feet  of  the  light-boast, 
in  the  course  of  another  year.  The  builders  returned  to  their 
barracks,  and  work-yard  at  Arbroath,  for  the  winter ;  and,  oa 
the  tender's  entering  that  harbour,  the  artificers  were  greeted 
with  cheers  from  their  friends  and  comrades  on  shore,  who 
thronged  upon  the  quays  to  welcome  their  return.  This  sea- 
son's success,  however,  was  chequered  with  a  cross  accident, 
in  the  loss  of  a  sailor  from  one  of  the  stone-lighters. 

In  the  spring  of  1809  the  operations  recommenced ;  and  the 
building,  during  the  course  of  this  season,  advanced  with  great 
rapidity.  The  winter  storms  had  done  no  injury;  the  whole  of 
the  courses  which  had  been  laid,  and  the  shelter-house  itself, 
was,  in  the  third  year  from  its  erection,  remaining  quite  seeare. 
The  artificers,  from  this  tried  stability  of  the  shclter-boase, 
were  rendered  more  confident,  and  more  impatient  of  the 
trouble  and  inconvenience  attending  landing  and  re-landing  oa 
the  rock  from  the  tender :  and,  therefore,  before  it  was  qaite 
fitted  up  for  a  barracks,  they  took  possession  of  it  through  the 
day.  One  evening,  however,  a  gale  of  wind  preventing  the 
boats  from  taking  them  off,  Mr.  Peter  Logan,  and  Mr.  Francis 
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Walt,  two  of  the  overseers  at  the  rock,  with  eleven  of  the  arti- 
ficers, were  necessarily  left  there  for  30  hours,  while  very  often 
the  waves  washed  over  their  yet  imperfectly  formed  abode: 
the  mortar  gallery  below  them  was  carried  away  by  the  vio- 
lence of  the  storm,  and  one  of  the  cranes  was  broken  to  pieces. 
Hitherto  the  operations  of  the  builders  were  wholly  oonGned  to 
the  lower-water  work.  From  the  great  exertions,  however, 
made  by  the  shipping  department  in  supplying  materials  this 
season,  the  builders  were  enabled  to  lay  30  blocks  of  stone  in 
the  coarse  of  a  tide. 

When  the  building  had  attained  the  height  of  the  ninth 
eosrrse,  the  guy  ropes  of  the  usual  description  of  beam  crane, 
became  too  upright,  and  it  was  found  necessary  to  resort  to 
other  measures.  A  new  machine,  called  a  Balauce  Crane,  was 
therefore  put  in  preparation  for  the  use  of  the  works  next  sea- 
son. In  this,  the  upright  shaft  was  to  be  retained  in  an  erect 
position,  by  a  weight  acting  on  the  opposite  end  of  the  loaded 
beam,  which  was  thus  to  be  kept  in  equilibria. 

The  light-house  now  began  to  appear  considerably  above  the 
rock  at  low-water  ;  and  the  tide's  work,  in  moderate  weather, 
extending  to  five  or  six  hours,  or  an  hour  or  two  after  the  rock 
was  under  water.  The  shelter-house  was  now  fully  occupied 
as  a  barrack,  smithy,  and  mortar  gallery ;  and  between  this 
fabric  and  the  rising  walls  of  the  light- house,  a  rope  ladder  of 
communication  was  distended. 

Upon  Sunday,  the  20th  of  August,  this  year,  the  entire 
twenty-second  course  of  the  building,  consisting  of  51  blocks, 
was  laid ;  after  which,  for  the  first  time,  prayers  were  read  in 
the  shelter-house,  the  whole  workmen  being  assembled  in  one 
apartment,  and  two  of  them  joining  hands  to  form  a  desk  to 
support  the  Bible  during  the  service.  On  the  25th  of  this 
month,  the  building  operations  were  brought  to  a  conclusion 
for  the  season. 

At  the  commencement  of  the  works  in  spring,  1810,  a  great 
stock  of  prepared  materials  was  in  readiness  at  Arbroath, 
excellent  sand-stone  having  been  procured  from  Milneficld 
Quarry,  on  the  Frith  of  Tay.  The  stones  for  the  cornice  and 
light-bouse,  from  Craigleith,  near  Edinburgh,  were  likewise 
prepared,  and  in  readiness  for  shipping  at  Leitb.  A  large 
gangway  or  bridge  of  timber  had  been  prepared  during  the 
winter,  to  render  the  communication  between  the  shelter-house 
and  light-house  more  perfect,  than  by  means  of  the  rope  lad- 
der ;  and  which  was  calculated  to  be  of  great  use  for  raising 
the  materials  upon  the  building. 

The  frst  circumstance  attended  to,  in  commencing  the  ope- 
rations of  this  season,  was  to  fix  upon- the  proper  situation  for 
the  door  of  the  light-house ;  and  the  heaviest  seas  being  deter- 
mined to  be  from  the  north-east,  the  door  was  laid  off  towards 
the  south-west.  The  first  cargo  of  stones  was  brought  to  the 
rock  about  the  middle  of  May ;  and  from  the  very  complete 
aad  systematic  arrangement  of  the  works,  the  building  ope- 
rations were  brought  to  a  close  during  the  month  of  August, 
without  any  material  obstacle  having  been  experienced.  This 
increased  facility  in  building  was  ascribed  partly  to  the  expe- 
rience acquired  by  practice  during  former  seasons,  and  partly 
to  the  admirable  adaptation  of  the  balance  crane,  formerly 
mentioned,  for  laying  the  stones  on  their  places  upon  the 
building.  The  works  were,  however,  occasionally  interrupted, 
by  the  shipping  being  dispersed  in  gales  of  wind,  when  they 
were  sometimes  driven  upwards  of  forty  miles  from  their  sta- 
tion. At  such  times,  the  artificers  were  closely  cooped  up  in 
their  barrack  upon  the  rock,  in  a  state  of  painful  inactivity, 
and  often  with  prospects  very  forlorn.  It  is  certainly  not  a 
little  remarkable,  that  in  the  course  of  their  extensive  opera- 
tions, not  a  single  stone  was  lost,  or  even  so  damaged  as  to  be 
rendered  unfit  for  the  building,  notwithstanding  the  numerous 
changes  and  shifting*  from  hand  to  hand,  which  each  stone 
underwent  before  it  was  finally  laid  with  mortar.  In  some 
instances,  indeed,  blocks  of  stone  were  lifted  from  their  beds 
by  the  run  of  the  sea;  but  nono  were  carried  entirely  away. 

In  the  engravings,  we  have  given  an  elevation,  plan,  section, 
and  details  of  the  light-house.  The  lower  courses  of  stones 
were  trenailed  and  wedged  together  with  oak  timber  to  the 
height  of  upwards  of  forty  feet,  or  throughout  the  solid  part  of 
the  building.  At  the  stone  staircase,  leading  from  the  door  to 
the  first  floor,  the  walls  are  of  the  medium  thickness  of  about 


seven  feet ;  this  thickness  gradually  diminishes  upwards,  till, 
under  the  cornice  of  the  building,  it  extends  only  to  18  inches. 
The  stones  of  the  walls  of  the  several  apartments  are  connected 
at  the  ends  with  dove-tail  joints,  instead  of  square  joggles,' as 
in  the  solid,  and  in  the  staircase.  The  floors  are  constructed 
in  a  manner  which  adds  much  to  the  bond  or  union  of  the 
fabric.  Instead  of  being  arched,  which  would  have  given  a 
tendency  or  pressure  outwards,  on  the  walls,  the  floors  are 
formed  of  long  stones,  radiating  from  the  centre  of  the  respec- 
tive apartments,  and  at  the  same  time,  forming  a  course  of  the 
outward  wall  of  the  building ;  these  floor  stones  arc  also 
joggled  sidewise,  and,  upon  the  whole,  form  a  complete  girth 
at  each  story.  This  is  very  well  seen  in  figures  K  and  II. 
In  this  manner,  the  pressure  of  the  floors  upon  the  walls  is 
rendered  perpendicular,  while  the  side  joggles  resemble  the 
grove  and  feather  in  carpentry,  exemplified  in  figs.  D,  E,  and 
F.  In  the  stranger's  room,  or  library,  the  roof  takes  an  arched 
form,  but  the  curve  is  cut  only  upon  the  interior  ends  of  the 
stones  of  the  cornice,  the  several  courses  of  which  it  is  com- 
posed being  all  laid  upon  level  beds.    This  is  seen  in  fig.  2. 

Towards  the  latter  end  of  August,  the  masonry  was  com- 
pleted, and  the  operations  of  erecting  the  light-room  com- 
menced. The  shelter-house,  which  had  hitherto  been  crowded 
by  more  than  90  persons,  during  the  summer,  was  now  more 
thinly  peopled.  Towards  the  end  of  the  month  of  October,  the 
balance  crane,  and  the  bridge  of  communication  were  dis- 
mantled ;  the  former  was  no  longer  necessary,  and  in  place  of 
the  latter  the  rope  ladder  was  again  distended ;  the  shelter- 
house  being  still  occupied  as  the  place  of  accommodation  for 
the  artificers  employed  in  fitting  up  the  light-roof  and  reflect- 
ing apparatus  :  seen  in  figs.  2,  and  K.  In  the  month  of  Decem- 
ber the  keepers  took  possession  of  the  light-house  :  about  the 
middle  of  that  month,  the  whole  apparatus  and  stores,  having 
been  safely  landed  and  lodged  in  the  house,  the  light  was 
advertised  for  exhibition  on  the  1st  of  February,  1811.  On  the 
afternoon  of  that  day,  it  was  accordingly  exhibited ;  and  the 
floating  light  was  extinguished,  as  being  no  longer  necessary. 

Since  the  completion  of  the  light-house,  the  shelter-house 
has  been  removed,  and  also  part  of  the  iron  railways,  leaving 
only  such  tracks  of  them  upon  the  rock,  as  were  thought 
necessary  for  landing  the  stores,  and  communicating  with  the 
light-house.  Instead  of  a  rope  ladder,  the  communication 
between  the  rock  and  the  entrance  door,  a  height  of  about  30 
feet  was  also  formed  by  a  brazen  stair,  which  answered  also 
for  part  of  a  thunder  rod,  and  facilitated  the  raising  of  the  stair, 
by  a  peculiar  sort  of  crane  adapted  to  the  purpose.  The  for- 
tunate position  of  the  entrance  door  rendering  it  seldom  neces- 
sary to  shut  it  in  summer,  an  inner  door  of  brass  has  been  hung, 
which  is  found  to  be  a  great  convenieney  to  the  inmates.  Dur- 
ing storms,  when  their  double  doors,  double  windows,  and 
storm  shutters,  are  closed,  the  light-keepers  mention  that  they 
occasionally  feel  a  tremor  in  the  building,  from  the  shocks  of 
the  sea,  but  that  all  is  quiet  within,  and  they  hear  nothing  of 
the  dashing  and  roaring  noise  of  the  sea. 

Wc  shall  uow  proceed  to  desciihc  the  details  of  the  work  as 
represented  in  the  various  engravings  on  the  plate: — 

Fig.  (second)  A,  the  shelter-house  used  as  a  barrack,  con 
sisted  of  several  stories,  rir. 

Fig.  (second)  B,  is  the  loner  floor,  or  a  gallery  in  which  the 
smiths  and  mortar-makers  latterly  worked,  with  the  position  of 
the  bellows,  anvil,  hearth,  lime  tubs,  and  mortar  casks. 

Fig.  (second)  C,  represents  the  second  floor  of  the  cooking- 
room,  the  caboose  or  hearth,  chimney,  provision  casks,  and  the 
life-boat  suspended  by  davits  from  the  principal  beams  of  the 
shelter-house. 

Fi^  (first)  D,  is  the  ground  plan  of  the  fourth  floor,  in  which 
the  workmen  resided ;  the  five  parallelograms  shew  the  posi- 
tion of  the  beds,  which  were  also  ranged  in  five  heights,  except- 
ing at  the  man-hole  or  place  of  entrance,  where  were  only  three. 

Fig.  {first)  E,  is  the  third  floor,  or  foreman  and  engineer's 
cabins.     Here  also  their  assistants  resided. 

Fig.  (first)  F,  represents  one  of  the  principal  beams  cut 
across  at  the  clasp-plate,  and  the  great  iron  stanchions  and 
spear  bolts  that  bound  the  whole  together. 

Fig.  (first)  O,  represents  part  of  one  of  the  beams  of  the 
shelter-house  connected  with  the  great  stanchions,  with  its 
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bolts,  which  were  fitted  on  each  side  of  the  beam ;  the  clasp- 
plates  and  spear  bolts  that  bound  the  whole,  and  fixed  it  to  the 
rock,  are  plainly  marked. 

Fig.  (first)  H,  is  an  enlarged  view  of  two  of  the  bracing 
chains,  with  their  tightening  shackle  meeting  in  a  strong  ring 
attached  to  the  massive  iron  batts  sank  into  the  rock  aboat  20 
inches,  and  wedged  with  timber. 

Fig.  1,  is  an  outside  view  of  the  Bell  Rock  Light-bouse. 

Fig.  2,  is  an  entire  section  of  the  Pharos  or  Light-house, 
exhibiting  its  various  stories  and  apartments,  as  represented 
in  the  following  diagrams. 

The  literals  A,  B,  C,  D,  E,  F,  G,  H,  K,  are  enlarged  views 
of  the  several  parts  of  the  Pharos  just  now  described. 

Fig.  (first)  A,  representing  the  first  entire  conrse  of  the 
masonry,  measures  42  feet  in  diameter.  The  dove-tailed 
method  of  connecting  the  solid  part  of  the  Pharos  here 
delineated  extends  to  the  height  of  the  entrance  door. 

Fig.  (first)  B,  the  twenty-seventh  course  and  first  of  the 
staircase,  measures  6  feet  4  inches  in  diameter,  within  the 
walls,  and  10  feet  8  inches  over  the  walls.  This  course  is  ele- 
vated 32  feet  8  inches  above  the  rock  at  the  foundation  of  the 
first  stone. 

Fig.  (first)  C,  the  thirty-ninth  course  of  the  building  and 
first  of  the  provision  store-room,  is  45  feet  1 1  inches  above  the 
foundation;  11  feet  9  inches  diameter  within  walls;  18  feet 
over  walls ;  and  from  the  floor  to  the  roof,  the  height  is  8  feet 
7  inches. 

Fig.  (second)  D,  is  a  plan  of  the  floor  of  the  light,  or  oil  room 
store,  being  the  forty-eighth  conrse,  which  is  55  feet  10  inches 
above  the  foundation.  This  apartment,  within  walls,  measures 
11  feet  10  inches ;  over  walls,  16  feet  10  inches ;  and  its  height 
is  8  feet  7  inches. 

Fig.  (second)  £,  being  the  kitchen  floor,  forms  the  fifty-seventh 
course,  which  is  elevated  65  feet  8  inches  above  the  foundation. 
This  room  is  11  feet  11  inches  in  diameter  within,  over  all  16 
feet ;  and  its  ceiling  is  8  feet  0  inches  high. 

Fig.  (second)  F,  is  the  bed  room  floor,  or  the  sixty-sixth 
course  of  the  building,  and  is  elevated  75  feet  8  inches  above 
the  foundation.  It  measures  11  feet  ll|  inches  diameter,  and 
over  all  15|  feet.    The  walls  are  9  feet  in  height. 

Fig.  (second)  G,  the  next  in  order,  is  the  floor  of  the  library 
or  stranger's  room,  85  feet  11  inches  above  the  foundation. 
Its  diameter  within  12  feet,  over  walls  15  feet,  and  the  height 
of  the  roof  at  the  centre,  is  1 1  feet  1  inch. 

Fig.  (second)  H,  the  light  room  and  balcony  floor,  or  86th 
course  of  the  building,  which  is  elevated  97  feet  9  inches  above 
the  foundation,  measures  11  feet  in  diameter  within,  and 
13  feet  6  inches  over  walls.  The  stones  of  the  floor  of  this 
apartment,  as  will  be  observed  in  the  engraving,  extend  from 
the  centre  stone  to  the  circumference  of  the  balcony,  varying 
from  7  feet  to  7  feet  6  inches  in  length.  The  parapet  wall  of 
the  light  room  has  its  outward  face  octagonal,  but  is  worked 
circular  within.  The  light  room  measures  from  the  floor  to  the 
top  of  the  stone  work,  or  sole  of  the  glazed  sash  frames,  6  feet. 

Fig.  K,  is  a  plan  of  the  lantern,  shewing  the  position  of  the 
trimming  path,  and  reflector  frame.  The  height  of  the  pharos 
from  the  foundation  to  the  sill  of  the  sash  frame,  is  102  feet 
6  inches,  and  from  thence  to  the  lining  of  the  cupola,  13  feet 
4  inches. 

»  The  net  cost  of  the  Bell  Rock  Light  House,  and  ulterior  works 
connected  with  that  establishment,  was  £61,331.  9s.  2d.  There 
were  2,083,445  tons  of  granite  and  sandstone  used  in  the  con- 
struction ;  13  cubic  feet  of  granite,  and  14  cubic  feet  of  sand- 
stone, were  allowed  to  the  ton ;  204  barrels  of  sand  ;  377  bar- 
rels of  lime  ;  255  barrels  of  pozxolano ;  6585  wedges  of  oak,  in 
pairs  ;  4065  oak  trenails  ;  450  sandstone  joggles ;  21,598  cubic 
feet  of  sandstone,  and  6932  cubic  feet  of  granite. 

PHASEOLUS,  Kidney  Been,  a  genus  of  the  diadelphia  dc- 
candria  class  of  plants,  the  corolla  whereof  is  papilionaceus, 
the  vexillum  is  cordated,  obtuse,  emarginated,  and  reclined 
with  reflex  sides ;  the  alas  are  roundish,  of  the  same  length  with 
the  vesillum,  and  stand  upon  long  ungues ;  the  carina  is  narrow, 
and  revolves  spirally  in  a  contrary  direction  to  the  sun  ;  the 
fruit  is  a  long,  straight,  coriaceous,  and  obtuse  pod  ;  the  seeds 
are  oblong,  compressed,  and  kidney-shaped.  Theie  are  21 
species* 


PHASES,  in  Astronomy,  denote  the  various  appearances  of 
the  moon  at  different  ages,  being  at  one  time  a  crescent,  tbea 
a  semicircle,  then  gibbous,  and  lastly  full ;  after  which,  the 
same  phases  return  again  in  the  same  order.  Venus  and 
Mercury  have  the  same  phases  as  the  moon,  and  Mars  par- 
takes of  them,  in  some  measure,  being  at  times  gibbous ;  the 
same  must  also  have  place  in  a  less  degree  with  the  other  supe- 
rior planets.  The  'same  term  is  also  applied  to  denote  the 
appearance  of  the  moon  or  sun  when  eclipsed. 

PHASIANUS,  the  Pheasant,  in  Natural  History,  a  genu  of 
birds  of  the  order  Gallinae.  Generic  character:  bill  short, 
strong,  and  convex ;  bead  covered  in  some  degree  with  carun- 
culated  flesh ;  legs  generally  with  spurs.  There  are  ten  species. 
P.  gallns,  or  the  wild  pheasant,  inhabits  the  forests  of  India, 
and  has  been  seen,  indeed,  by  navigators  in  almost  all  the 
Indian  and  South  Sea  islands.  This  is  the  undoubted  origin  ef 
all  the  domestic  varieties  throughout  Europe,  of  which  we  shall 
notice  the  following : — P.  gallus,  or  the  dunghill  cock.  Tie 
most  interesting  animal  under  this  variety  is  the  game  cook, 
which  is  found  in  greater  perfection  of  vigour  and  courage  m 
England  than  in  any  other  country ;  and  the  irascibility  and 
jealousy  of  which  has,  in  almost  all  ages,  occasioned  it  to  be 
employed  in  the  sanguinary  diversion  of  cockfigbting. 

PHENOMENON,  is  strictly  an  appearance,  bnt  more  coss- 
monly  confined  to  those  only  of  an  extraordinary  natore,  parti- 
cularly as  relating  to  the  heavens,  or  heavenly  bodies;  ai 
comets,  meteors,  shooting  stars,  &c.  We  also  speak  of  tat 
phenomenon  of  the  magnet,  of  electricity,  &c. 

PHILOLOGY,  a  science,  or  rather  assemblage  of  seven! 
sciences,  consisting  of  grammar,  rhetoric,  poetry,  antiquities, 
history,  and  criticism. 

PHILOSOPHER,  a  person  well  versed  in  philosophy,  or  oat 
who  makes  profession  of,  or  applies  himself  to  ktbe  study  of, 
those  sciences. 

PHILOSOPHY,  the  knowledge  or  study  of  nature  or  mora- 
lity, founded  on  reason  and  experience,  the  word  originally 
implying  a  love  of  wisdom.  The  only  part  of  philosophy,  how- 
ever, which  belongs  to  a  work  of  this  kind,  is  that  waist  h 
called  natural  or  experimental  philosophy,  and  whidi  saay  at 
generally  defined  that  branch  of  science  which  derives  its  dais 
from  experiments  and  observations,  on  which  the  whole  system 
is  supported,  as  is  that  of  geometry  upon  axioms  and  desWtioas. 

Natural  Philosophy,  is  the  science  that  unfolds  thoee  gene- 
ral principles  which  connect  the  events  of  the  material  world. 
It  assumes  as  a  basis,  the  constancy  and  permanence  of  the 
actual  state  of  things.  The  appearances  which  present  tbtav 
selves  to  our  observations,  are  called  phamomenm;  and  the  eoav 
mon  relations  which  pervade  these  phenomena,  are  tensed 
laws.  The  business  of  the  natural  philosopher  is  to  aseead 
patiently  from  effects  to  causes,  till  he  approaches  the  fonntsss 
of  all  power  and  intelligence ;  and  from  that  eminence  again  It 
descend,  and  trace  the  lengthened  chain  of  consequences.  This 
double  mode  of  procedure  corresponds  to  the  analysis  aai 
synthesis  of  the  ancient  Greek  geometry.  The  analysts,  or 
investigation  of  physical  facts,  is  conducted,  either  by  observa- 
tion, or  by  experiment.  Observation  is  the  close  inspection,  aai 
attentive  examination,  of  those  phenomena  whioh  arise  in  tat 
course  of  nature.  Experiment,  as  the  term  implies,  consists  hi  a 
sort  of  trial  or  artificial  selection  and  combination  of  eiieaav 
stances,  for  the  purpose  of  searohing  after  remote  resnlts.  Tie 
main  object  of  the  philosopher  is  always  to  separate  the 
effects  which  are  blended  together  in  the  ordinary 
of  events.  The  primary  facts  being  once  detected  from 
observation,  or  delicate  experiment,  the  synthetical  dedaotiea 
can  be  safely  pursued  by  the  exercise  of  a  sober  and  eaarjeas 
logic.  But  the  most  important  instrument,  in  forwarding  tak 
process  of  combination,  is  geometry,  to  which  indeed  we  are 
indebted  for  whatever  is  most  valuable  in  physical  science. 
The  most  satisfactory  mode  of  proceeding  in  the  expositloo  at 
the  phenomena,  is  to  consider  bodies  as  (1)  in  a  state  of  rest, 
and  (2)  in  a  state  of  motion.  The  essential  properties 
belong  to  each  distinct  body,  form  a  branch  of  science  that 
be  termed  Somatology,  but  which  has  hitherto  been  styled  ~ 
rectly  Corpuscular  Philosophy. 

A  course  of  natural  philosophy  may  be  properly  distributed 
,  under  twelve  distinct  heads : — 
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1.  Somatology,  which  includes  the  exposition  of  the  general 
properties  of  bodies,  essential  to  their  separate  existence. 

2.  Statics,  which  explains  the  'equilibrium  of  bodies,  result- 
ins;  from  their  mutual  action,  or  from  combined  pressure  and 
divellencc. 

3.  Pkoronomics,  or  Dynamics,  which  explores  the  laws  of 
motion,  and  traces  the  flax  of  changes  produced  by  the  appli- 
cation of  force. 

4.  Physical  Astronomy,  which  is  the  extension  of  dynamics, 
to  develop  the  great  phenomena  of  the  heavens.  It  explains 
the  figures  and  motions  of  the  planets,  and  deduces  their 
various  effects. 

6.  Mechanics,  in  which  the  principles  of  dynamics  descend 
to  improve  the  vulgar  arts,  and  to  explain  the  composition  and 
arrangement  of  the  various  machinos  contrived  to  assist  the 
labour  of  man. 

6.  Hydrostatics,  which  consists  in  the  application  of  the  prin- 
ciples of  statics  to  explain  the  equilibrium  of  liquids  or  of 
fluids  in  general.  It  treats  also  of  the  construction  of  works 
depending  on  such  properties. 

7.  Hydrodynamics,  or  Hydraulics,  which  consists  in  applying 
dynamics  to  the  motion  of  liquids.  It  consequently  investi- 
gates the  constrnction  and  performance  of  the  various  engines 
employed  to  raise  water,  or  which  are  driven  by  the  impulsion 
of  that  fluid. 

8.  Pneumatics,  includes  the  application  of  statics  and  dyna- 
mics to  air  and  other  gaseous  fluids.  It  explains  the  constitu- 
tion, the  operations,  and  general  phenomena,  of  our  atmosphere. 

9.  Photonomics,  which  treats  of  the  properties  and  operations 
of  light. 

10.  Pyronomics,  which  explores  the  properties  and  operations 
of  heat. 

11.  Magnetism,  which  investigates  the  properties  of  the  load- 
stone, and  their  application  to  the  suspended  needle. 

12.  Electricity,  which  explains  all  the  brilliant  phenomena 
derived  from  those  first  produced  by  the  rubbing  of  amber. 

Such  appears  to  be  the  systematic  arrangement  of  those  sub- 
divisions; but  it  will  admit  of  being  conveniently  modified, 
according  to  the  taste  or  judgment  of  philosophers. 

PHLEGM,  or  Water,  iu  the  animal  economy,  is  considered 
an  elementary  body,  the  characters  of  which  arc  fluidity,  insi- 
pidity, and  volatility. 

PHLEUM  Nodosum.  {Bulbous  Cafs-Tail-Grass.)  This 
grows  very  frequently  in  dry  thin  soils,  where  it  maintains 
itself  against  the  parching  sun  by  its  bulbous  roots,  which  lie 
dormant  for  a  considerable  time,  but  grow  again  very  readily 
when  the  wet  weather  sets  in, — a  curious  circumstance,  which 
gives  us  an  ample  proof  of  the  wise  contrivance  of  the  great 
Author  of  nature,  to  fertilize  all  kinds  of  soil  for  the  benefit  of 
bis  creatures  here  below.  There  is  another  instance  of  this  in 
the  Poa  kulbosa.  Bulbous  meadow-grass,  which  grows  on  the 
Steine  at  Brighton,  and  which,  after  being  kept  in  papers  two 
years  out  of  ground,  has  vegetated  afterwards. 

PHLOAS,  a  genus  of  vermes  testacea.  The  inhabitants  of 
this  genus  perforate  clay,  spongy  stones  and  wood,  while  in  the 
younger  state,  and  they  increase  in  size,  enlarge  their  habitation 
within,  and  thus  become  imprisoned.  They  contain  a  phospho- 
rus liquor,  of  great  brilliancy  in  the  dark,  and  which  illuminates 
whatever  it  touches.    There  are  12  species. 

PHOCA,  the  Seal,  in  Natural  History,  a  genus  of  mammalia 
of  the  order  fene.  There  are  nineteen  species,  of  which  we  shall 
notice  the  following  :— The  common  seal,  or  sea-calf,  found  on 
the  tea  coasts  of  cold  regions,  both  to  the  north  and  south,  often 
in  extreme  abundance,  and  generally  about  five  feet  in  length, 
closely  covered  with  short  hair.  They  swim  with  great  vigour 
aad  rapidity,  and  subsist  on  various  kinds  of  fish,  which  they 
are  often  observed  to  pursue  within  a  short  distance  from  the 
shore.  They  possess  no  inconsiderable  sagacity,  and  may 
without  much  difficulty,  if  taken  young,  be  familiarized  to  their 
keepers,  aod  instructed  in  various  gesticulations.  They  are 
supposed  to  attain  great  longetity.  The  female  is  particularly 
attentive  to  her  young,  and  scarcely  ever  produces  more  than 
two  at  a  birth,  which,  after  being  suckled  a  fortnight  on  the 
shore,  where  they  arc  always  born,  are  conducted  to  the  water, 
and  taught  by  their  dam  the  means  of  defence  and  subsistence  ; 
and  when  they  are  fatigued  by  their  excursions,  are  relieved 
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by  being  taken  on  her  back.  They  distinguish  her  voice,  and 
attend  at  her  call.  The  flesh  of  seals  is  sometimes  eaten,  but 
they  are  almost  always  destroyed  for  their  oil  and  skins.  The 
latter  are  manufactured  into  very  valuable  leather,  aud  the 
former  are  serviceable  in  a  vast  variety  of  manufactures.  The 
ursine  seal  grows  to  the  length  of  eight  feet,  and  to  the  weight  of 
a  hundred  pounds.  These  are  found  in  vast  abundance  in  the 
islands  between  America  and  Kamtschatka,  from  June  till 
September,  when  they  retnrn  to  the  Asiatic  or  American  snores. 
They  are  extremely  strong,  surviving  wounds  and  lacerations 
which  almost  instantly  destroy  life  in  other  animals,  for  days, 
and  even  weeks.  They  may  be  observed  not  merely  by  hun- 
dreds, but  by  thousands,  on  the  shore ;  each  male  surrounded 
by  his  females,  from  eight  to  fifty,  and  his  offspring  amounting 
frequently  to  more  than  that  number.  Each  family  is  preserved 
separate  from  every  other.  The  ursine  seals  are  extremely  fat 
and  indolent,  and  remain  with  little  exercise,  or  even  motion, 
for  months  together  upon  the  shore.  This  harmless  seal  has 
been  frequently  mistaken  for  the  fabled  mermaid. 

PHCENICOPTEROS,  the  Flamingo,  in  Natural  History,  a 
genus  of  birds  of  the  order  grallse.  The  common  flamingo,  the 
only  species  noticed  by  Latham,  is  nearly  of  the  size  of  a  goose, 
and  upwards  of  four  feet  long.  When  mature  in  plumage,  these 
birds  arc  all  over  of  the  most  deep  and  beautiful  scarlet :  but 
this  muturity  they  never  acquire  till  their  third  year.  They 
are  found  in  France,  Spain,  and  Italy,  in  Syria,  and  in  Persia, 
but  more  frequently  than  any  where  else,  on  the  coast  of  Africa, 
downwards  to  the  Cape.  They  build  their  nest  of  mud,  in  the 
shape  of  a  hillock,  and  in  a  cavity  on  the  top  of  it  the  female 
deposits  two  white  eggs,  on  which  she  sits,  having  her  legs 
stretched  out,  one  each  side  of  the  hillock. 

PHCEN1X,  the  great  palm  or  date  tree,  a  genns  of  plants  of 
the  order  pal  rose.  There  is  only  one  species,  vii.  the  daety- 
lifera,  or  common  date  tree,  a  native  of  Africa  and  the  eastern 
countries,  where  it  grows  to  60,  00,  and  100  feet  high. 

PHCENIX,  in  Astronomy.  Our  astronomers  have  probably 
given  this  constellation  the  name  of  Phoenix,  after  the  exam- 
ple of  the  Arabians,  who  were  acquainted  with  it  under  the 
appellation  of  the  Griffin,  or  Eagle,  from  the  most  remote  anti- 
quity. These  people  adored  an  idol  nnder  the  form  of  an  eagle, 
and  according  to  Hyde,  (Hut.  Vet.  Pers.)  this  eagle  was  one  of 
the  celestial  signs.  The  brilliant  star  called  Achemar,  beside 
this  asterism,  is  distinctly  visible  during  the  summer  months  in 
Arabia,  whence  the  Phoenix  was  fabled  to  come.  Erasmus 
says  the  Phoenix  was  the  symbol  of  the  year,  or  of  the  annual 
revolution ;  and  to  the  Egyptians  this  constellation  rose,  as  it 
were,  from  Arabia,  shortly  before  the  commencement  of  their 
sacred  year. 

PHONICS,  the  same  as  Acoustics. 

PHOSPHATS,  salts  formed  by  the  phosphoric  acid,  with 
the  alkalies,  earths,  and  metallic  oxides.  The  phosphats  at 
present  known  amount  to  twelve ;  two  of  v*  hich  are  triple  salts. 

PHOSPHITES,  salts  formed  with  the  phosphorous  acid 
united  to  the  earths,  alkalies,  and  metallic  oxides. 

PHOSPHORIC  ACID.  The  base  of  this  acid,  or  the  acid 
itself,  abounds  in  the  mineral,  vegetable,  and  animal  kingdoms. 
In  the  mineral  kingdom  it  is  found  in  combination  with  lead, 
in  the  green  lead  ore ;  with  iron,  in  the  bog  ores  which  afford 
cold-short  iron  ;  and  more  especially  with  calcareous  earth  in 
several  kinds  of  stone.  Whole  mountains  in  the  province  of 
Estremadura,  in  Spain,  arc  composed  of  this  combination  of 
phosphoric  acid  and  lime.  In  the  animal  kingdom  it  is  found 
in  almost  every  part  of  the  bodies  of  animals  which  are  not 
considerably  volatile.  There  is  not,  in  all  probability,  any  part 
of  these  organized  beings  which  is  free  from  it.  It  has  been 
obtained  from  blood,  flesh,  both  of  land  and  water  animals ; 
from  cheese  ;  and  it  exists  in  large  quantities  in  bones,  com- 
bined in  calcareous  earth.  Urine  contains  it  not  only  in  a  dis- 
engaged state,  bnt  also  combined  with  ammonia. 

PHOSPHOROUS  ACID  is  prepared  by  exposing  phospho- 
rus during  some  weeks  to  the  ordinary  temperature  of  the 
atmosphere.  Even  in  winter  the  phosphorus  undergoes  a  slow 
combustion,  and  is  gradually  changed  into  a  liquid  acid.  For 
this  purpose  it  is  usual  to  pot  small  pieces  of  phosphorus  on 
the  inclined  side  of  a  glass  funnel,  throogh  which  the  liquor 
which  is  formed  drops  into  the  bottle  placed  to  receive  it  From 
9S 


802 


P  H  O 


DICTIONARY    OF   MECHANICAL   SCIENCE. 


PHY 


an  ounce  of  phosphorus  about  three  ounces  of  acid  liquid  may 
be  thus  prepared. 

PHOSPHORUS,  a  substance  which  shines  by  its  own  light 
The  discovery  of  this  singular  substance  was  accidentally  made 
in  1677,  by  an  alchemist  of  Hamburgh,  named  Brandt,  when  he 
was  engaged  in  searching  for  the  philosopher's  stone.   Kunkel, 
another  chemist,  who  had  seen  the  new  product,  associated 
himself  with  one  of  bis  friends,  named  Krafft,  to  purchase  the 
secret  of  its  preparation ;  but  the  latter  deceiving  his  friend, 
made  the  purchase  for  himself,  and  refused  to  communicate  it. 
Kunkel,  who  at  this  time  knew  nothing  further  of  its  prepara- 
tion, than  that  it  was  obtained  by  certain  processes  from  urine, 
undertook  the  task,  and  succeeded.     It  is  on  this  account  that 
the  substance  long  went  under  the  name  of  Kunkel's  phos- 
phorus.   Mr.  Boyle  is  also  considered  as  one  of  the  discoverers 
of  phosphorus.     He  communicated  the  secret  of  the  process  for 
preparing  it,  to  the  Royal  Society  of  London,  in  1680.    It  is 
asserted  indeed  by  Kraft  t,  that  he  discovered  the  secret  to  Mr. 
Boyle,  having,  in  the  year  1678,  carried  a  small  piece  of  it  to 
London,  to  shew  it  to  the  royal  family ;  but  there  is  little  probabi- 
lity that  such  a  man  as  Mr.  Boyle  would  claim  the  discovery  as 
bis  own,  and  communicate  it  to  the  Royal  Society,  if  this  had 
been  the  case.     Mr.  Boyle  communicated  the  process  to  God- 
frey Hankwitz,  an  apothecary  of  London,  who  for  many  years 
supplied  Europe  with  phosphorus,  and  hence  it  went  under  the 
name  of  English  phosphorus.     In  the  year  1774,  the  Swedish 
chemists,  Gahn  and  Scheele,  made  the  important  discovery, 
that  phosphorus  is  contained  in  the  bones  of  animals,  and  they 
improved  the  processes  for  procuring  it.    The  most  convenient 
process  for  obtaining  phosphorus,  seems  to  be  that  recom- 
mended by  Fourcroy  and  Vauquelin,  which  we  shall  transcribe. 
Take  a  quantity  of  burnt  bones,  and  reduce  them  to  powder. 
Put  100  parts  of  this  powder  into  a  porcelain  or  stone-ware 
bason,  and  dilute  it  with  four  times  its  weight  of  water.     Forty 
parts  of  sulphuric  acid  are  then  to  be  added^in  small  portions, 
taking  care  to  stir  the  mixture  after  the  addition  of  every  por. 
tion.     A  violent  effervescence  takes  place, and  a  great  quantity 
of  air  is  disengaged.    Let  the  mixture  remain  for  twenty-four 
hours,  stirring  it  occasionally  to  expose  every  part  of  the  pow- 
der to  the  action  of  the  acid.    The  burnt  bones  consists  of  the 
phosphoric  acid  and  lime,  but  the  sulphuric  acid  has  a  greater 
affinity  for  the  lime  than  the  phosphoric  acid.    The  action  of 
the  sulphuric  acid  uniting  with  the  lime,  and  the  separation  of 
the  phosphoric  acid,  occasion  the  effervescence.     The  sulphuric 
acid  and  the  lime  combine  together,  being  insoluble,  and  fall 
to  the  bottom.    Pour  the  whole  mixture  on  a  cloth  filter,  so 
that  the  liquid  part,  which  is  to  be  received  in  a  porcelain 
vessel,  may  pass  through.     A  white  powder,  which  is  the  inso- 
luble sulphate  of  lime,  remains  on  the  filter.    After  this  has 
been  repeatedly  washed  with  water,  it  may  be  thrown  away ; 
but  the  water  is  to  be  added  to  that  part  of  the  liquid  which 
passed  through  the  filter.    Take  a  solution  of  sugar  of  lead  in 
water,  and  pour  it  gradually  into  the  liquid  in  the  porcelain 
bason.    A  white  powder  falls  to  the  bottom,  and  the  sugar  of 
lead  must  be  added  so  long  as  any  precipitation  takes  place. 
The  whole  is  again  to  be  poured  upon  a  filter,  and  the  white 
powder  which  remains,  is  to  be  well  washed  and  dried.    The 
dried  powder  is  then  to  be  mixed  with  one-sixth  of  its  weight 
of  charcoal  powder.     Put  this  mixture  into  an  earthenware 
retort,  and  place  it  in  a  sand  bath,  with  the  beak  plunged  into 
a  vessel  of  water.    Apply  heat,  and  let  it  be  gradually  in- 
creased till  the  retort  becomes  red-hot.    As  the  beat  increases, 
air-bubbles  rush  in  abundance  through  the  beak  of  the  retort, 
some  of  which  are  inflamed  when  they  come  in  contact  with  the 
air  at  the  surface  of  the  water.    A  substance  at  last  drops  out 
similar  to  melted  wax,  which  congeals  under  the  water.    This 
is  phosphorus.    To  have  it  quite  pure,  melt  it  in  warm  water, 
and  strain  it  several  times  through  a  piece  of  shamoy  leather, 
under  the  surface  of  the  water.    To  mould  it  into  sticks,  take  a 
glass  funnel  with  a  long  tube,  which  must  be  stopped  with  a 
cork.    Fill  it  with  water,  and  put  the  phosphorus  into  it.    Im- 
merse the  funnel  in  boiling  water,  and  when  the  phosphorus  is 
melted,  and  flows  into  the  tube  of  the  funnel,  then  plunge  it 
into  cold  water,  and  when  the  phosphorus  has  become  solid 
remove  the  cork,  and  push  the  phosphorus  from  the  mould 
with  a  piece  of  wood.    Thus  prepared,  it  must  be  preserved  in 


close  vessels  containing  pure  water.  When  phosphorus  is 
perfectly  pure  it  is  semi-transparent,  and  has  the  consistence 
of  wax.  It  is  so  soft  that  it  may  be  out  with  a  knife.  Its 
specific  gravity  is  from  1*77  to  2*03.  It  has  an  acid  and  disa- 
greeable taste,  and  a  peculiar  smell,  somewhat  resembling 
garlic.  When  a  stick  of  phosphorus  is  broken,  it  exhibits  some 
appearance  of  crystallization.  The  crystals  are  needle-shaped, 
or  long  octahedrons ;  but  to  obtain  them  in  their  most  perfect 
state,  the  surface  of  the  phosphorus,  just  when  it  becomes 
solid,  should  be  pierced,  that  the  internal  liquid  phosphons 
may  flow  out,  and  leave  a  cavity  for  their  formation.  When 
the  phosphorus  is  exposed  to  the  light,  it  becomes  of  a  reddish 
colour,  which  appears  to  be  an  incipient  combustion.  It  is, 
therefore,  necessary  to  preserve  it  in  a  dark  place.  At  the 
temperature  of  90°  it  becomes  liquid,  and  if  air  be  entirely  ex- 
cluded, it  evaporates  at  219°,  and  boils  at  654°.  At  the  tem- 
perature of  43°  or  44°  it  gives  out  a  white  smoke,  and  is  lumin- 
ous in  the  dark  :  this  is  a  slow  combustion  of  the  phosphorus, 
which  becomes  more  rapid  as  the  temperature  is  raised.  When 
phosphorus  is  heated  to  the  temperature  of  148°  it  takes  fire, 
burns  with  a  bright  flame,  and  sends  out  a  great  quantity  of 
white  smoke.  Phosphorus  enters  into  combination  with  eiy- 
gen,  azote,  hydrogen,  and  carbon.  Phosphorus  is  soluble  in 
oils,  and  when  thus  dissolved,  forms  what  has  been  called  liquid 
phosphorus,  which  may  be  rubbed  on  the  face  and  hands  with- 
out injury.  It  dissolves  too  in  ether,  and  a  very  beautiful 
experiment  consists  in  pouring  this  phosphoric  ether  in  snail 
portions,  and  in  a  dark  place,  on  the  surface  of  hot  water.  The 
phosphoric  matches  consists  of  phosphorus  extremely  dry, 
minutely  divided,  and  perhaps  a  little  oxygenized.  The  sim- 
plest mode  of  making  them,  is  to  put  a  little  phosphorus,  dried 
by  blotting  paper,  into  a  small  phial ;  beat  the  phial,  and  when 
the  phosphorus  is  melted  turn  it  round,  so  that  the  phosphons 
may  adhere  to  the  sides.  Cork  the  phial  closely,  and  it  is  pre- 
pared. On  putting  a  common  sulphur  match  into  a  bottle,  and 
stirring  it  about,  the  phosphorus  will  adhere  to  the  match,  aad 
will  take  fire  when  brought  out  into  the  air. 

PHOSPHURETS,  substances  formed  by  an  union  of  the 
alkalies,  earths,  and  metallic  oxides,  with  phosphorus.  Thos 
we  have  phosphuret  of  lime,  &c. 

PHOTOMETER,  an  instrument  intended  to  indicate  the 
different  quantities  of  light,  as  in  a  cloudy  or  bright  day,  er 
between  bodies  illuminated  in  different  degrees.  In  Leslie's 
photometer,  the  essential  part  is  a  glass  tube  like  a  reversed 
syphon,  whose  two  branches  should  be  equal  in  height,  and 
terminated  by  balls  of  equal  diameter ;  one  of  tbe  balls  is  of 
black  enamel,  and  the  other  of  common  glass,  into  which  is 
put  some  liquid.  The  motion  of  the  liquor,  which  is  sulphuric 
acid  tinged  red  with  carmine,  is  measured  by  means  of  a 
graduation,  the  zero  is  situated  towards  the  top  of  the  branch 
that  is  terminated  by  the  enamelled  ball.  The  use  of  this  in- 
strument is  founded  upon  the  principle,  that  when  the  light  is 
absorbed  by  a  body,  it  produces  a  heat  proportional  to  the 
quantity  of  absorption.  When  the  instrument  is  exposed  to 
the  solar  rays,  those  rays  that  are  absorbed  by  tbe  dark  coloar 
heat  the  interior  air,  which  causes  the  liquor  to  descend  at  first 
with  rapidity  in  the  corresponding  branch.  But  as  a  part  of 
the  heat  which  had  introduced  itself  by  means  of  the  absorp- 
tion is  dissipated  by  the  radiation,  and  as  the  difference  be- 
tween the  quantity  of  heat  lost  and  that  of  the  heat  acquired 
goes  on  diminishing,  there  will  be  a  point  where,  these  two 
quantities  having  become  equal,  the  instrument  will  be  sta- 
tionary, and  the  intensity  of  the  incident  light  is  then  estimated 
by  the  number  of  degrees  which  the  liquor  has  run  over.  The 
author  of  this  ingenious  instrument  has  pointed  out  its  advan- 
tages in  determining  the  progressive  augmentation  undergone 
by  the  intensity  of  the  light,  and  the  gradation  in  a  contrary 
sense  which  succeeds  to  that  progress,  both  from  the  begiattiaf 
of  the  day  to  its  end,  and  from  the  winter  solstice  to  tbe  end  of 
the  succeeding  autumn.  With  the  help  of  such  an  instrument, 
one  might  also  compare  the  action  of  the  rays  of  light  in  differ- 
ent countries,  of  which  some  dart  with  sufficient  constancy 
from  a  fine  and  serene  sky,  while  others  seem  to  be  covered 
with  a  veil  which  dims  and  obscures  their  lustre. 

PHYGETHLON,  in  Surgery,  a  broad  but  not  much  ele 
vated  tumour,  of  tbe  same  nature  with  the  bubo. 
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PHYLACTERY,  in  Antiquity,  a  charm  or  amulet,  which 
being  worn,  was  supposed  to  preserve  people  from  certain 
evils,  diseases,  and  dangers. 

PHYSETER,  Cachmlot,  a  genus  of  fishes  of  the  order  cete. 
Physeter  macrocephalus,  blunt-headed  cachalot.  This  whale, 
which  is  one  of  the  largest  species,  is  scarcely  inferior  in  size 
to  the  great  mysticete,  often  measuring  sixty  feet  or  more  in 
length.  The  bead  is  of  an  enormous  size,  constituting  more 
than  a  third  of  the  whole  animal ;  the  mouth  wide,  the  upper 
lip  rounded,  thick  or  high,  and  much  broader  than  the  lower ; 
which  is  of  a  somewhat  sharpish  form,  fitting  in  a  manner  into 
a  longitudinal  bed  or  groove  in  the  upper.  The  teeth,  at  least 
the  visible  ones,  are  situated  only  in  the  lower  jaw,  and  when 
the  month  is  closed,  arc  received  into  so  many  corresponding 
holes  or  cavities  in  the  upper;  they  are  pretty  numerous,  rather 
blunt,  and  of  a  somewhat  conic  form,  with  a  very  slight  bend 
or  inclination  inwards.  The  front  of  the  head  is  very  abrupt, 
descending  perpendicularly  downwards ;  and  on  its  top,  which 
has  been  improperly  termed  the  neck  by  some  authors,  is  an 
elevation  or  angular  prominence  containing  the  spiracle,  which 
appears  externally  simple,  bat  is  double  within.  The  head  is 
distinguished  or  separated  from  the  body  by  a  transverse  fur- 
row or  wrinkle.  The  eyes  are  small  and  black ;  and  the  cars 
or  auditory  passages  extremely  small.  About  the  middle  of 
the  back  is  a  kind  of  spurious  fin,  or  dorsal  tubercle,  of  a  cal- 
lous nature,  not  moveable,  or  somewhat  abrupt  or  cut  off  he- 
bind.  The  tongue  is  of  the  shape  of  the  lower  jaw,  clay- 
coloured  externally,  and  of  a  dull  red  within.  The  throat  is 
but  small  in  proportion  to  the  animal.  The  body  is  cylindrical 
beyond  the  pectoral  fins,  growing  narrower  towards  the  tail. 
The  colour  of  the  whole  animal  is  black,  but  when  advanced  in 
*gc  grows  whitish  beneath.  It  swims  swiftly,  and  is  said  to 
be  a  violent  enemy  to  the  squalus  carcharias,  or  white  shark, 
which  is  sometimes  driven  ashore  in  its  endeavours  to  escape, 
and,  according  to  Fabricius,  will  not  venture  to  approach  its 
enemy,  even  when  dead,  though  fond  of  preying  on  other  dead 
whales.  It  is  in  a  vast  cavity  within  the  upper  part  of  the 
bead  of  this  whale,  that  the  substance  called  spermaceti  is 
found,  which,  while  fresh  and  in  its  natural  receptacle,  is 
nearly  fluid;  but  when  exposed  to  the  air,  concretes  into 
opake  masses :  this  substance  being  so  universally  known,  it 
becomes  unnecessary  to  describe  it  farther.  A  more  curious 
and  valuable  production,  the  origin  of  which  has  long  eluded 
the  investigation  of  naturalists,  is  obtained  from  this  animal, 
vi*.  the  celebrated  perfume  called  ambergris,  which  is  found 
in  large  masses  in  the  intestines,  being  in  reality  no  other  than 
the  fssces. 

PHYSICAL,  any  thing  relating  to  physics. 

PHYSICIANS.  No  person  within  London,  nor  within 
seven  miles  of  the  same,  shall  exercise  as  a  physician  or 
surgeon,  except  he  is  examined  and  approved  by  the  bishop  of 
London,  or  by  the  dean  of  St.  Paul's,  calling  to  them  four 
doctors  of  physio,  and  for  surgery,  other  expert  persons  in  that 
faculty,  of  them  that  have  been  approved,  upon  the  pain  of 
forfeiture  for  every  month  £5,  one  half  to  the  king  and  the 
other  half  to  any  that  will  sue.  One  that  has  taken  his  degree 
of  doctor  of  physic  in  either  of  the  universities,  may  not  prac- 
tise in  London,  and  within  seven  miles  of  the  same,  without 
license  from  the  college  of  physicians. 

PHYSICO  Mathematics,  is  the  same  as  mixed  mathema- 
tics, being  those  branches  of  this  science  which  investigates 
the  laws  and  actions  of  bodies,  and  their  combinations,  by 
saeans  of  certain  data  drawn  from  observation  and  experiment. 

PHYSICS,  is  a  term  denoting  the  same  as  experimental  or 
natural  philosophy;  being  the  doctrine  of  natural  bodies,  their 
phenomena,  causes,  and  effects,  with  their  various  affections, 
motions,  and  operations. 

Experimental  Physics,  is  that  which  inquires  into  the  nature 
and  reason  of  things  by  experiments,  as  in  hydrostatics,  pneu- 
matics, optics,  chemistry,  ficc. 

%ietk*nic*l  Physics,  explains  the  appearances  of  nature  from 
the  matter,  motion,  structure,  and  figures  of  bodies,  and  their 
several  parts,  according  to  the  established  laws  of  nature. 

PHYSIOGNOMY,  is  the  peculiar  combination  of  features, 
which  designates  the  feelings  and  dispositions  of  ihe  mind. 
That  every  individual  of  the  human  race  possesses  a  set  of 


distinctive  marks,  in  the  form  of  the  head  and  the  outlines  of 
the  countenance,  is  visible  to  the  most  inattentive  observer ; 
and  it  is  well  known,  that  those  marks  insensibly  lead  us  to 
form  conclusions  as  to  the  nature  and  inclinations  of  persons 
to  whom  we  arc  introduced  for  the  first  time,  which  may  some- 
times be  correct,  but  are  frequently  erroneous.  Admitting 
this  fact,  as  to  maukind  in  general,  it  will  be  proper  to  ob. 
serve,  that  however  the  study  of  physiognomy  may  be  com- 
mended and  recommended,  it  should  be  exercised  with  great 
discretion  and  judgment,  or  very  fatal,  or,  at  least  very  dis- 
agreeable, consequences  may  be  the  result;  for  it  most  be 
remembered,  that  numerous  causes  exist  to  derange  and  dis- 
compose the  human  frame  during  infancy,  and  even  before  the 
birth,  which  may  impress  a  character  or  expression  on  the  fea- 
tures, descriptive  of  evil  passions  that  never  existed  in  the 
mind  of  the  unfortunate  person  so  situated ;  for  instance,  it 
would  be  inhuman  to  judge  of  the  soul  of  one  who  has  had  the 
vertebrae  of  his  back  doubled,  from  the  expression  of  his  face, 
which  is  uniformly  that  of  peevishness  and  confirmed  ill- 
nature;  nor  would  it  be  just  to  think  a  man  capable  of  every 
kind  of  wickedness,  whose  head  and  face  bear  the  marks  of 
malice,  through  a  deformity  existing  perhaps  before  his  birth. 
Were  the  bones  incompressible  from  the  instant  they  are 
formed,  and  the  muscles  incapable  of  being  moulded  to  their 
shape,  in  short,  did  mankind  receive  a  decided  and  unalterable 
outline  from  the  Creator,  we  should  then  make  correct  conclu- 
sions from  the  beauty  or  irregularity  of  the  face.  The  aicfof 
Lavater  is  not  necessary  to  inform  us  that  there  exists  a 
national  physiognomy,  by  which  a  stranger  in  any  given  coun- 
try may  be  known  by  those  who  are  possessed  of  previous 
observation,  to  be  a  Spaniard,  a  German,  or  a  Frenchman,  and 
which  impels  even  the  very  vulgar  to  exclaim,  "  He  is  a 
foreigner,"  though  they  cannot  appropriate  him  to  his  country. 
After  all,  it  will  be  admitted  that  this  science,  if  such  it  can 
fairly  be  denominated,  roust  be  precarious,  and,  in  sonic  re- 
spects, delusive.  It  cannot,  however,  be  doubted,  that  there 
is  an  apparent  correspondence  between  the  face  and  the  mind : 
the  features  and  lineaments  of  the  one  arc  directed  by  the 
motions  and  affections  of  the  other;  there  is,  peihaps,  even  a 
peculiar  arrangement  of  the  members  of  the  face,  and  a  peculiar 
disposition  of  the  countenance  to  each  particular  affection  of 
the  mind. 

PHYSIOLOGY,  is  the  science  which  treats  of  the  powers 
that  actuate  the  component  parts  of  living  animal  bodies,  and 
of  the  functions  which  those  bodies  execute.  The  life  of  a 
body  is  better  known  by  observation  than  can  be  described  by 
words.  If  it  be  possible  to  give  a  sort  of  definition  of  it,  the 
following  is  as  true  as  it  will  admit  of:  that  life  tends  by  an 
universal  sympathy,  or  assimilating  action,  to  produee  another 
body  similar  to  itself.  This  sympathy  seems  to  exist  between 
the  circulating  and  the  nervous  systems ;  as  for  instance,  in 
order  that  sensibility  may  be  acute  (or  secretion  performed)  a 
very  extensive  circulation,  and  an  equally  diffuse  distribution 
of  nerves,  is  necessary.  We  may  conveniently  consider  the 
nervous  system  as  consisting  of  the  brain,  spinal  cord,  and 
nerves ;  and  the  vascular  system  as  consisting  of  arteries, 
veins,  absorbents  and  exhalnnts,  universal ;  while  the  others, 
as  the  respiratory,  nutritive,  generative,  and  those  of  waste, 
may  be  called  partial  systems.  The  nervous  system  especially 
tends,  from  its  supplying  us  with  sensibility  and  heat,  to  oppose 
the  processes  consequent  to  ruere  matter.  The  brain  is  the 
organ  of  the  mind.  The  cerebral  lobes  are  the  seat  of  sensa- 
tion and  volition.  The  cerebellum  regulates  the  actions  of 
running,  walking,  standing,  flying,  &e.  The  spinal  cord,  mtth 
the  medulla  oblongata,  corpora  quadrigemina,  and  nerves,  are 
the  seat  of  those  impressions  which  give  rise  to  muscular  con- 
tractions ;  and  the  spinal  cord  combines  or  generalizes  the 
contractions,  so  as  to  produce  motion  of  the  joints.  The  spinal 
cord  seems  to  be  formed  previous  to  the  development  of  the 
brain,  and  is  so  necessary  to  life  that  few  animals  want  it,  and 
is  perfect  in  proportion  as  their  organization  is  perfect.  The 
human  species  is  endowed  with  three  sorts  of  nerves,  viz.  1. 
Those  of  the  different  external  senses.  2.  Those  requisite  for 
motion.  3.  Those  necessary  to  the  supply  and  waste  of  the 
machine.  The  contraction  of  both  sides  of  the  heart  takes 
place  at  the  same  time.   Arteries  are  conical  tubes,  whose  base 
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originates  from  the  heart ;  they  have  a  Iodic  power  depending 
on  their  degree  of  life,  the  vessels  are  constantly  full  of  blood, 
so  that  the  quantity  sent  out  from  the  ventricle  merely  acts  as 
a  jet  upon  the  mass  already  in  the  arteries,  and  gives  to  the 
containing  vessels  a  sort  of  motion.  The  blood  in  the  veins  is 
urged  on  partly  by  the  power  behind,  and  also  by  a  species  of 
suction  exerted  from  the  right  side  of  the  heart.  The  general 
circulation  may  be  thus  described :  all  the  blood,  except  that  of 
the  lungs,  is  brought  to  the  right  auricle,  and  compressed  into 
the  right  ventricle  to  be  circulated  through  the  lungs,  whence 
it  is  returned  by  the  pulmonary  veins  to  the  left  auricle,  thence 
sent  into  the  left  ventricle,  to  be  distributed  through  the  whole 
body,  except  the  lungs.  The  blood,  in  passing  through  the 
lungs  loses  that  dark  colour  acquired  from  its  tardy  transmis- 
sion by  the  veins,  the  change  is  most  probably  decarbonization, 
and  is  necessary  to  the  healthy  action  of  the  heart.  Some 
peculiarities  may  be  noticed  relating  to  the  circulation ;  the 
connexion  of  the  circulation  in  the  genital  organs  and  mamma. 
That  of  the  liver  which  is  entirely  venous,  and  consisting  of  the 
blood  which  had  been  distributed  to  the  organs  of  digestion, 
collected  into  a  large  vein,  (vena  porta?,)  which  again  ramifies 
itself  like  an  artery  through  the  substance  of  the  liver.  Again 
the  circulation  through  the  brain  is  by  arteries  terminating  in 
sinuses,  and  upon  the  principle  of  the  syphon.  The  absorbents, 
as  constituting  part  of  the  vascular  system,  may  be  arranged 
into  two  classes ;  those  which  absorb  a  fluid  necessary  to  the 
nutrition  of  the  body,  and  those  which  admit  of  grosser  sub- 
stances. The  first  are  those  which  arise  from  the  stomach  and 
intestinal  canal,  and  terminate  in  the  thoracic  duct  to  enter  the 
venous  system  by  the  subclavians.  The  others  are  spread  over 
the  whole  body,  and  enter  the  veins  in  their  neighbourhood : 
each  of  those  sets  has  a  sort  of  elective  power. 

Of  the  partial  Systems:— The  external  senses,  sight,  hearing, 
taste,  smell,  and  touch,  depend  upon  a  proportional  increase 
of  the  universal  systems.  Respiration  is  essential  to  the  main- 
tenance of  the  circulation,  the  lungs  are  full  of  cells  into  which 
there  is  an  exhalation  from  the  arteries  ramified  on  them,  it  is 
here  where  the  blood  becomes  decarbonated,  or,  as  some  would 
have  it,  oxygenated.  Absorption  is  exceedingly  quick  in  them. 
The  action  of  the  lungs  may  be  compared  to  the  action  of  two 
bladders  within  a  bellows,  and  fitted  by  means  of  a  common 
communication  to  the  tube  of  the  bellows,  no  air  being  ad- 
mitted by  the  tube  or  usual  hole  into  the  cavity  of  the  bellows 
external  to  the  bladder.  Another  important  use  of  the  lungs 
is  by  its  forcible  emission  of  air  through  the  glottis,  producing 
voice,  which,  modified  by  the  tongue,  palate,  teeth,  and  lips, 
furnishes  us  with  the  power  of  articulation.  We  may  now 
consider  the  circle  of  organs  engaged  in  nutrition  or  supply 
and  waste.  There  is  a  sympathy  extending  along  the  whole 
rauge  of  these  organs,  viz.  the  mouth,  gullet,  stomach,  and 
spleen,  intestines,  and  liver,  and  pancreas;  so  that  if  any 
thing  should  be  conveyed  into  the  stomach,  even  without  the 
action  of  the  mouth,  a  secretion  of  saliva  would  take  place,  &c. 
Alimentation  commences  with  the  mastication  of  the  food, 
during  which  action  it  is  mixed  with  saliva,  it  is  then  swallowed, 
mixed  with  the  gastric  juice  in  the  stomach,  converted  into  a 
mass  called  chyme,  thence  passes  into  the  bowels ;  coming  in 
contact  with  the  biliary  and  pancreatic  secretions,  it  is  sepa- 
rated into  two  substances,  one  named  chyle,  which  is  to  be 
absorbed  for  the  nutrition  of  the  frame,  the  other  to  be  evacu- 
ated. Hunger  arises  from  the  action  of  the  gastric  juice  on 
the  coats  of  the  stomach. — The  foetus  is  not  part  of  the  body  of 
the  mother,  but  derives  its  own  nourishment  as  a  distinct  ani- 
mal by  its  own  mechanism.  Its  mechanism  serves  only  for  its 
nourishment,  being  an  imperfect  animal,  and  not  enjoying  any 
of  the  externa]  senses.  The  circulation  of  the  blood  in  the* 
foetus  is  different.  The  blood  from  the  umbilical  vein  partly 
passes  through  the  liver,  partly  by  the  ductus  venosus,  into 
the  vena  cava,  thence  to  the  right  auricle,  the  right  auricle 
throws  it  partly  into  the  right  ventricle,  but  the  greater  part 
through  the  foramen  ovale  into  the  left  auricle.  The  portion 
sent  to  the  right  ventricle  is  transmitted  through  the  pul- 
monary artery  to  the  lungs  in  part,  and  also  by  the  canalis 
arteriosus  into  the  aorta.  The  blood  which  the  pulmonary 
veins  bring  into  the  left  auricle  passes  with  that  through  the 
foramen  ovale  into  the  left  ventricle,  to  be  transmitted  through 


the  aorta  to  the  whole  system.  The  urinary  system  serves  (• 
throw  off  the  area  from  the  circulation,  consequently  a  mere 
organ  of  waste. 

PH YTOLOGY,  a  discourse  concerning  the  kinds  and  virtues 
of  plants. 

PHYTOTAMA,  a  genus  of  birds  of  the  order  passers 
There  is  only  a  single  species,  viz.  P.  rara,  that  inhabits  Chili. 

PIASTER,  a  Spanish  coin  of  the  value  of  4*.  6rf.  sterling. 

PIAZZA,  in  Architecture,  is  a  portico,  or  covered  walk 
supported  by  arches ;  and  all  walks  with  porticos  around  them, 
are  piazzas ,  as  the  fine  walks  around  the  Royal  Exchange, 
London,  one  of  the  most  classical  and  yet  national  monuments 
to  be  found  in  Europe. 

PICAS,  the  second  order  of  birds,  according  to  the  Linpfl»u 
system.  The  male  feeds  the  female  while  she  is  sitting.  They 
live  in  pairs.    Of  this  order  there  are  twenty-six  genera. 

PICARD,  John,  a  celebrated  French  mathematician  sad 
astronomer  of  the  17th  century,  was  the  first  who  applied  tse 
telescope  to  astronomical  instruments,  and  commenced  the 
publication  of  the  "  Connaissanee  des  Terns,"  which  he  calcu- 
lated from  1679  to  1683.  He  also  first  measured  the  length  of 
a  degree  of  the  meridian  in  France,  and  gave  a  map  of  that 
country.  The  time  of  bis  birth  is  not  known,  bot  he  died  it 
1682  or  1683.  Picard  was  author  of  several  works  on  Level* 
ling,  Dialling,  Dioptrics,  Discharge  and  Mensuration  of  Fluids, 
Astronomy,  Sec.  the  whole  of  which  are  given  in  the  6th  and 
7th  volumes  of  the  Memoirs  of  the  Academy  of  Sciences. 

PICKETS,  in  Fortification,  sharp  stakes  about  three  feet 
long,  sometimes  shod  with  iron,  used  in  layiog  out  ground. 
But  when  used  for  pinning  the  fascines  of  a  battery,  they  are 
from  three  to  five  feet  long.  In  the  Artillery,  pickets  fist  feet 
long,  are  used  to  pin  the'  park  lines ;  in  the  camp,  they  are 
used  about  eight  inches  long,  to  fix  the  tent  cords ;  or  five  feet 
long  in  the  cavalry  camp,  to  fasten  the  horses. 

PICRANIA  AMARA,  a  bitter  wood  of  Jamaica,  belonging 
to  the  pentandria  class  of  plants.  The  tree  is  tall,  its  timber 
beautiful,  but  every  part  of  it  is  intensely  bitter ;  and  in  cabi- 
net work  it  is  invaluable,  as  no  insect  will  live  near  it.  How 
excellent  then  for  beds !  This  tree  has  a  great  affinity  to  the 
quassia  amara  of  Linnseas,  in  lieu  of  which,  it  is  used  as  an 
antiseptic  in  putrid  fevers. 

PICQTJET,  a  celebrated  game  at  cards  played  between  tww 
persons,  with  only  thirty-two  cards ;  all  the  twos,  threes,  fours, 
fives,  and  sixes,  being  set  aside. 

PICTJS,  the  Wood-pecker,  in  Natural  History,  a  genus  of 
birds  of  the  order  Picae.  These  birds  live  principally  upon 
insects,  to  obtain  which  they  climb  trees,  and  are  perpetually 
in  search  of  those  crevices  in  which  their  food  is  lodged :  there 
are  fifty  species.  The  greatest  black  wood-pecker,  abounds  is 
Germany,  and  builds  in  ash  and  poplar  trees,  which  they  art 
said  to  excavate  speedily,  so  as  to  expose  them  to  be  blows 
down  by  winds  which  would  not  otherwise  have  affected  then; 
under  the  hole  made  by  these  birds  may  be  often  found  se? era) 
pecks  of  dust  and  pieces  of  wood.  They  are  of  the  size  of  a 
jackdaw.  The  green  wood-pecker,  is  the  largest  species  io 
Great  Britain,  and  is  thirteen  inches  long.  These  birds  are 
more  frequently  seen  on  the  ground  than  the  other  species, 
particularly  where  ant-hills  abound,  the  population  of  which 
they  almost  extirpate  by  their  incessant  efforts.  The  witwall, 
is  nine  inches  long,  and  strikes  with  far  greater  comparative 
force  against  the  trees  than  any  of  the  tribe. 

PIEPOUDRE,  Court  of,  the  lowest,  and  at  the  same  time 
the  most  expeditious,  court  of  justice  known  to  the  law  of 
England.  It  is  called  piepoudre  (curia  pedis  pulverisati)  from 
the  dusty  feet  of  the  suitors.  But  the  etymology  given  us  by  a 
learned  modern  writer  is  much  more  ingenious  and  satisfactory; 
it  being  derived,  according  to  him,  from  pied  puldreaux,  '*  a 
pedlar,"  in  old  French,  and  therefore,  signifying  the  court  of 
such  petty  chapmen  as  resort  to  fairs  or  markets.  It  is  a 
court  of  record,  incident  to  every  fair  and  market;  of  wbica 
the  steward  of  him  who  owns  or  holds  the  toll  of  the  market  if 
the  judge.  It  was  instituted  to  administer  justice  for  all  com- 
mercial injuries  done  in  that  very  fair  or  market,  and  not  io 
any  preceding  one ;  so  that  the  injury  mast  be  done,  coav 
plained  of,  heard,  and  determined,  within  the  compass  of  one 
and  the  same  day,  unless  the  fair  continues  longer. 
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PIER,  a  strong  mound  or  fenco  projecting  into  the  Ma,  to 
break  off  the  violence  of  the  waves  from  the  entrance  of  a  bar* 
boor. 

PIERS,  in  the  theory  of  Bridges,  are  the  walls  bailt  to  sap- 
port  the  arches,  and  from  whieh  they  spring;  an  bases. 

Piers  and  Suspension  Bridges.  (See  Plate.) — In  nothing  per- 
haps do  the  French  shew  their  enmity  of  the  British,  more  than 
in  depreciating  our  inventions,  and  in  appropriating  to  them- 
selves, or  assigning  to  others,  plans,  discoveries,  inventions, 
and  improvements,  exclusively  British.  We  are  led  to  this 
introductory  remark  by  an  assertion  of  Dupin,  in  his  Treatise 
on  the  Commercial  Power  of  Great  Britain,  in  which  lie  says, 
that  from  North  America  the  noble  application  of  iron  to  chain 
bridges  was  soon  transferred  to  Europe,  vol.  i.  p.  370.  Again 
the  French  baron  tells  us,  p.  374,  "  The  Americans  commenced 
their  constructions  about  the  end  of  the  last  century,"  t.  e. 
about  thirty  years  ago,  reckoning  from  18*20,  the  period  when 
we  published  letter  P  of  our  Dictionary. 

Now  it  is  in  print,  in  opposition  to  Dupin's  assertion,  that 
for  a  long  time  the  Europeans  have  bad  an  idea  of  suspension 
bridges,  as  may  be  seen  in  the  bridges  described  in  the  work 
that  Faustus  Varentius  published  in  1025 ;  and  "  80  years  ago," 
(says  Dupin  very  unguardedly  for  his  admiration  of  the  Ame- 
ricans )  "  the  English  threw  over  the  Tees  at  Winch,  near 
Durham,  a  bridge  of  iron  wire,  which  served  for  foot  passengers. 
The  Chinese  and  Peruvians  seem  to  have  been  the  first  nations 
that  used  suspension  bridges ;  but  those  of  the  latter  kept  the 
catenarian  bend,  and  the  roads  they  afforded  were  very  incon- 
venient in  their  passage. 

To  Capt.  Brown,  of  the  British  navy,  we  are  indebted  for  the 
idea  and  execution  of  suspension  and  chain  piers,  of  consider- 
able length,  in  ports  and  on  shores,  where  ships  are  unable 
to  approach  the  beach  for  a  great  distance,  even  at  high  water. 
For  the  embarkation  of  troops,  cavalry  horses,  baggage,  and 
Munitions  of  war,  these  suspension  piers  are  very  useful.     In 
1*21,  Capt.  Brown  exhibited  the  first  model  of  these  new  con- 
structions at  Leitb.    In  order  to  reach,  from  the  shore,  the 
place  in  the  Forth  where  ships  could  keep  afloat  without  dan- 
ger at  high  or  low  water,  and  in  very  bad  weather,  it  was 
necessary  to  advance  233  yards  into  the  sea,  reckoning  the 
distance  from  the  high-water  mark  on  shore.    To  fill  up  this 
Jong  spare,  three  arches  of  suspension  chains  were  formed,  each 
having  249  feet  in  span  ;  thus  the  pier  is  held  by  four  supports 
on  It.— one  on  shore,  and  three  upon  piles  in  the  middle  of  the 
sea.  To  describe  this  work  systematically,  we  will  mention,  in 
•(secession,  the  piers,  the  abutments,  the  suspension  chains, 
aod  ;he  flooring  or  road  way. 

f*\er$  mnd  Abutments. — The  principal  pier  is  that  which  is  at 

**>«  head  of  the  chain  pier  ;  it  is  formed  by  six  rows  of  piles, 

**lr*g  the  same  direction  with  the  suspension  chains ;  cross 

timbers  consolidate  the  part  above  water,  the  summit  of  which 

******  a  flooring  or  platform  of  wood.    This  platform  has  a 

^tchway  leading  to  a  flight  of  stairs,  descending  as  low  as  the 

***el  of  low  water.     A  plank  thrown  across,  from  the  last  step 

10  the  steam-boats,  or  other  vessels,  near  the  landing  pier, 

gambles  people  either  to  land  or  to  embark.    The  two  intcrme- 

?**te  piers,  between  the  shore  and   the  landing  place,   are 

Erased  with  piles,  bo  planted  as  to  represent  a  locenge  ;  they 

*r*  covered  with  a  platform,  upon  which  rest  the  iron  bench 

%*ich  bears  the  suspension  chains.    To  serve  as  a  common 

!*Pport  to  these  chains  and  their  wards,  a  stone  pillar  has  been 

~*iltupon  the  snore,  having  twenty  feet  in  height  upon  a  square 

****,  six  fret  oa  each  side ;  from  the  top  of  this  pillar  or  sup- 

^°n,  the  chains,  or  land-wards,  with  an  inclination  of  about 

^ty-five  degrees,  reach  the  ground,  in  which  they  penetrate 

*•  •  depth  of  about  ten  feet,  where  they  arc  fixed  by  means  of 

J^H-iroo  ballast  plates,  ia  a  manner  similar  to  those  used  by 

5*Pt  Brown  in  the  suspension  bridge  thrown  by  him  across 

***  Tweed.    On  the  side  of  the  landing  platform,  each  of  the 

r*Jjf*i  haa  likewise  an  inclination  of  forty-five  degrees,  and  is 

"***caed  to  one  of  the  piles  supporting  it.     Shores,  placed 

?***«t»ely,  serve  the  purpose  of  resisting  the  great  strains 

2*Perienced  hy  the  chains.     The  benches  used  to  support 

I**  chains,  whether  seen  longitudinally  or  transversely,  are 

3*4*  of  lronv  open,  but  combining,  nevertheless,  lightness 

'tfc  solidity.    At  the  summit  they  are  attached  to  two  oblique 


suspending  rods,  supporting  both  the  landing  pier  and  the 
flooring. 

Suspension  Ckuins,  At.— The  suspension  chains,  as  to  their 
form,  and  the  joining  together  of  the  parts  composing  them, 
resemble  those  used  in  the  construction  of  the  Union  Bridge 
upon  the  Tweed  ;  they  differ  in  one  point  only— the  links,  which 
are  close  to  the  points  of  support,  having  to  bear  a  greater 
weight,  arc  made  thicker  than  those  placed  in  the  middle  of 
the  chains.  The  suspending  rods  are  round,  except  the  lower 
end,  where  they  fork,  in  order  to  receive  the  flat  iron,  or  lath, 
which  runs  along  the  whole  length  of  the  chain  pier,  and  upon 
which  the  end  of  the  beams  supporting  the  flooring  arc  rent- 
ing; the  planks  forming  this  flooring  arc  two  inches  thick. 
On  each  side  of  the  pier  is  a  cornice,  which  covers  over  the 
ends  of  the  beams ;  the  parapet  is  made  of  iron,  four  feet  high, 
and  firmly  joined  with  the  suspending  rods. 

In  order  to  try  the  power  of  this  chain  pier,  Capt.  Brown,  as 
soon  as  it  was  terminated,  loaded  it  with  the  immense  weight 
of  210  tons,  which  he  suffered  to  remain  for  a  great  length  of 
time,  notwithstanding  the  casual  burden  occasioned  by  passen- 
gers, and  the  shaking  produced  by  their  movement.  No  pnrt 
of  the  erection  has  been  observed  to  suffer  from  the  movements, 
or  by  the  great  strains  produced  on  the  chain*  by  so  great  a 
burden.  Such  a  fart  affords  the  most  satisfactory  proof  as  to 
the  solidity  of  this  system  of  chain  landing  piers. 

At  Brighton,  a  handsome  chain  pier  is  now  erected  also,  but 
on  a  scale  much  more  extensive  than  the  Leith  pier;  it  being 
composed  of  three  inverted  arches,  having  each  230  feet  of 
span  ;  its  width  is  about  12  or  14  feet. 

PIG  of  Ballast,  a  large  mass  of  cast  iron  or  lead,  used  for 
ballast. 

PUf  EONS.  Every  person  who  shall  shoot  at,  kill,  or  de- 
stroy a  pigeon,  may  be  committed  to  the  common  jail  for  three 
months,  by  two  justices  of  the  peace,  or  pay  20*.  to  the  poor. 
I  Jar.  1.  e.  27. 

PlkE,  an  offensive  weapon,  consisting  of  a  shaft  of  wood, 
twelve  or  fourteen  feet  long,  headed  with  a  flat-pointed  steel, 
called  the  spear. 

Pike,  or  Jack,  a  fish  ;  sec  Esox,  p.  270. 

PILASTER.      Srr  AlUIIITECT!  KK. 

PILE,  in  Artillery,  denotes  a  collection  or  heap  of  balls  or 
shells,  piled  up  in  a  pyramidal  form,  the  hasc  being  some  regu- 
lar figure,  as  an  equilateral  triangle,  square,  or  rectangle,  and 
the  whole  pile  a  scries  of  such  figures,  the  side  of  each  succes- 
sive row  diminishing  by  one  from  the  bottom  upwards.  Thcie- 
forc  the  whole  number  of  balls  is  equal  to  the  snm  of  a  series 
of  triangular  numbers,  squares,  or  rectangles,  according  to  the 
figure  of  the  pile,  by  experiment.  The  algebraic  form u l,i»  are 
difficult  to  remember  upon  an  emergency  ;  and  therefore  the 
following  general  rule,  for  this  purpose,  which  is  not  commonly 
known,  is  deserving  the  notice  of  artillery  officers. 

Hute. — In  every  pile  there  may  be  found  three  parallel  lines, 
the  sum  of  which  multiplied  by  the  number  of  balls  in  the  trian- 
gular face  of  the  pile,  and  divided  by  .1,  is  the  number  of  balls. 
In  the  rectangular  pile,  the  three  parallel  lines  are  the  two  bot- 
tom rows  in  length,  and  the  upper  ridge  of  the  pile  ;  and  the 
face  the  triangular  end.  In  the  square  pile,  any  two  opposite 
sides  of  the  square  base,  and  the  upper  ball,  are  three  parallel 
lines.  And  in  the  triangle  pile,  one  side  of  the  bottom  row,  the 
opposite  extreme  ball,  and  the  upper  ball,  are  the  three  paral- 
lel sides;  the  face  in  both  these  rases  being  an>  of  the  equal 
slant  sides  of  the  pile. 

Pilf.  in  Coinage,  denotes  a  kind  of  puncheon,  which  in  the 
old  way  of  coining  with  the  hammer,  contained  the  arms,  or 
other  figure  and  inscription,  to  be  struck  on  the  coin. 

Pilks,  in  Building,  are  large  stakes  or  lirnms  sharpened  at 
the  em\t  and  shod  with  iron,  to  be  driven  into  the  ground  for  a 
foundation  to  build  upon  in  marshy  places. 

Pilf.  Engine,  is  an  engine  used  for  driving  piles. 

Vauloue's  Pile  Engine.  (See  Plate.)- -The horses  which  work  this 
engine  a  re  yoked  at.SS,  and  by  mot  ing  the  wheel  Band  drumC, 
which  are  locked  together,  raise   the  follower  (J  II.  'carrying 
the  ram  Q  by  the  handle  K),  by  means  of  the  rope  II II.  whicii 
coils  round  the  drum.     When  the  follower  <j  reaches  the  top 
of  the  frame,  the  upper  legs  of  tho  tongs  II  are  closed  hi  press- 
ing against  the  adjacent  beams:    and  their  lower  legs  ate 
yT 


606 


P  I  L 


DICTIONARY    OF   MECHANIAAL   SCIENCE, 


P  I  L 


opened,  so  that  they  drop  the  ram  Q,  which  falls  and  strikes 
the  pile.  When  G  is  at  the  top  of  the  frame,  the  crooked  han- 
dle 6,  of  the  follower  G,  presses  against  the  cords  «,  a,  which 
raise  the  end  of  the  lever  L  (see  fig  2.)  round  m  as  a  centre, 
and  by  depressing  the  extremity  N,  and  consequently  the  bar 
S,  8,  unlock  the  drum  C  and  the  wheel  B,  so  that  the  follower 
G  falls  by  its  weight  and  seizes  the  ram  R.  As  soon  as  the  fol- 
lower drops,  the  horses  would  tumble  down,  having  no  resist- 
ance to  overcome,  were  not  this  prevented  by  the  fly  O,  which 
is  moved  by  the  wheel  B  and  trundle  X,  and  opposes  a  suffi- 
cient resistance  to  the  horses  till  the  follower  again  seizes  the 
ram.  When  the  follower  falls,  the  weight  L(fig.  2.)  pushes  up 
the  bolt  Y  into  the  drum  C,  and  locks  the  wheel  and  the  drum; 
and  the  same  operation  is  afterwards  repeated. 

Buncos  Pile  Engine.  See  PI  ate.— A  side  view  of  this  engine 
is  shewn  in  fig.  3,  4.  It  consists  of  two  endless  ropes  or  chains 
A,  connected  by  cross  pieces  of  iron  B,  B,  &c  (fig.  4,)  which 
pass  round  the  wheel  C,  the  cross  pieces  falling  into  corre- 
sponding cross  grooves,  cut  in  the  periphery  of  the  wheel.  When 
the  man  at  S,  therefore,  drives  the  wheel  m  by  means  of  the 
pinion  />,  he  moves  also  the  wheel  C  fixed  on  the  axis  of  m,  and 
makes  the  double  ropes  revolve  upon  the  wheels,  C,D.  The 
wheel  D  is  fixed  at  the  end  of  a  lever  D  H  K,  whose  centre  of 
motion  is  H.  a  fixed  point  in  the  beam  F  T.  Now  when  the 
ram  L  (fig.  3,  5.)  is  fixed  to  one  of  the  cross  pieces  B  by  the 
hook  M.  the  weight  ot  the  ram  acting  by  the  rope,  moves  the 
lever  D  K  round  H,  and  brings  the  wheel  1)  to  G,  so  that  by 
turning  the  winch,  the  ram  L  (fig.  3.)  is  raised  in  the  vertical 
lincLRG.  But  when  it  reaches  R,  the  projecting  piece  R 
disengages  the  ram  from  the  cross  piece  B,  by  striking  the  bar 
Q  ;  and  as  the  weight  is  remeved  from  the  extremity  D  of 
the  lever,  the  counterpoise  I  brings  it  back  from  G  to  its  oli 
position  at  F,  and  the  ram  falls  without  interfering  with  the 
chain.  When  the  hook  is  descending,  it  is  prevented  from 
catching  the  rope  by  means  of  the  picct  of  wood  N  suspended 
from  the  hook  M  at  O  ;  for  being  specifically  lighter  than  the 
iron  weight  L,  and  moving  with  less  velocity,  it  docs  not  come 
in  contact  with  L  till  the  ram  is  stopped  at  the  end  of  its  path. 
When  N,  therefore,  falls  upon  L,  it  depresses  the  extremity 
M  of  the  hook,  and  therefore  brings  the  hoop  over  one  of  the 
cross  pieces  B,  by  which  the  ram  is  again  raised. 

The  pile  engine  oilers  a  remarkable  confirmation  of  the  doc- 
trine of  percussion,  proving  that,  physically  speaking,  we  may 
balance  any  percussive  force  by  an  equivalent  one  of  mere 
pressure,  or  even  we  may  make  the  latter  greater  so  as  to  over- 
come the  former.  It  has,  for  instance,  been  found,  that  in  driv- 
ing piles  in  a  uniform  sandy  oil  of  the  same  density  to  47  feet, 
the  piles  could  not  be  driven  more  than  15  feet  by  any  percus- 
sive blow  that  could  be  communicated  by  the  engine;  that 
is,  the  friction  and  resistance  of  the  soil  which  may  be  con- 
sidered as  a  prcssive  force,  was  greater  than  any  percus- 
sion force  that  could  be  employed  by  the  pile  engine,  although 
the  rammers  made  use  of  were  extremely  great.  And  hence 
when  we  are  computing  the  effect  of  a  pile  engine,  it  will 
be  necessary  to  estimate  first  the  quantity  of  percussion  that  is 
equivalent  to  the  resistance  and  (fiction  opposed  to  the  pile; 
as  no  momentum  short  of  this,  or  even  just  equal  to  it,  will 
produce  any  effect,  and  when  the  momentum  is  greater  than 
this,  it  is  only  the  difference  between  the  two  that  is  effective  in 
producing  motion  in  the  pile.  And  to  this  circumstance  must 
be  attributed  the  many  erroneous  solutions  that  appeared  a  few 
years  back  to  the  question,  "  What  must  be  the  height  of  a  pile 
engine  to  produce  the  greatest  effect  in  a  given  time?"  This 
question,  at  first  sight,  appears  to  be  the  same  with  asking 
how  high  must  the  pile  engine  be  to  produce  the  greatest  mo- 
mentum in  a  given  time  ;  but  using  this  principle,  the  solution 
always  gave  the  height  =  0  ;  that  is,  the  greatest  effect  will  be 
produced  when  the  rammer  is  left  at  rest  on  the  top  of  the  pile. 
But  if  instead  of  proceeding  thus,  we  first  estimate,  or  find  from 
experiment,  the  height  to  which  the  rammer  must  be  drawn,  in 
order  that  its  momentum  may  be  equivalent  to  the  resistance 
of  the  pile,  and  then  considering  the  difference  between  this  and 
any  greater  momentum  to  be  only  the  effective  part,  a  very 
rational  solution  will  be  obtained.  But  before  entering  upon 
the  solution  of  this  problem,  it  will  be  proper  to  offer  a  few  far- 
ther remarks  with  regard  to  the  comparability  of  percussion 


and  pressure,  because  the  solution  ultimately  depends  upon  a 
proper  comparison  of  those  quantities,  and  a  want  of  due  atten- 
tion to  which  seems  to  have  been  the  cause  of  the  erroneous 
results  generally  deduced  in  the  solution  of  this  problem.  With- 
out, indeed,  entering  into  a  discussion  concerning  the  congroiry 
or  incongruity  of  these  forces,  it  is  obvious  that  they  may  be 
so  empIo)ed  as  to  produce  the  same  or  equal  results.  A  nail, 
for  example,  may  be  driven  to  a  certain  depth  into  a  block  of 
wood  by  the  blow  of  a  hammer,  or  it  may  be  sank  to  the  same 
depth  by  the  pressure  of  a  heavy  body:  whence,  and  from  nu- 
merous other  instances,  it  is  obvious  that  pressure  and  percus- 
sion, whether  congruous  or  incongruous  in  their  nature,  are  at 
least  comparable  in  their  effects.  With  regard  to  the  above 
problem,  the  resistance  and  friction  of  the  soil  against  the  pile 
may,  as  above  observed,  be  considered  as  a  pressure,  and  the 
object  of  our  inquiry  is,  to  establish  a  comparison  between  this 
resistance  and  pressure  of  the  soil,  and  the  momentum  of  the 
ram,  or  what  part  of  the  whole  generated  momentum  of  the  lat- 
ter is  employed  in  overcoming  the  resistance  of  the  former,  in 
order  to  determine  the  effective  part  of  the  stroke,  which  ought 
alone  to  be  considered  in  estimating  the  maximum  e fleet ;  be- 
cause any  single  momentum,  less  than  that  which  is  equivalent 
to  the  resistance,  would  produce  no  effect  whatever.  Now  it 
being  admitted  that  pressure  and  momentum  are  at  least  com- 
parable in  their  effects,  it  must  also  be  granted  that  there  ij 
some  determinate  momentum  of  the  ram  equivalent  to  the  re- 
sistance of  the  pile;  and  the  height  necessary  for  producing  this 
momentum  must  be  the  first  object  of  our  research,  which  it  is 
obvious,  from  various  circumstances  that  may  arise  in  the  appli- 
cation of  the  engine,  can  only  be  determined  by  experiment 

PILLOW,  a  block  of  timber  whereon  the  inner  erid  of  the 
bowsprit  is  supported. 

PILOT,  the  officer  who  superintends  the  navigation,  either 
upon  the  sea  coast  or  upon  the  main  ocean.  It  is,  however, 
more  particularly  applied  to  the  person  charged  with  the  ship's 
course  on  or  near  the  sea-coast,  and  into  the  roads,  rivers,  bays, 
havens,  &c.  within  his  particular  district.  The  regulations 
with  regard  to  pilots  in  the  royal  navy  are  as  follow : — The 
commanders  of  the  king's  ships,  in  order  to  give  all  reasonable 
encouragement  to  so  useful  a  body  of  men  as  pilots,  and  to 
remove  all  objections  to  his  majesty's  service,  are  strictly 
charged  to  treat  them  with  good  usage,  and  an  equal  respect 
with  warrant  officers.  The  purser  of  the  ship  is  always  to  have 
a  set  of  bedding  provided  on  board  for  the  pilots,  and  the  cap- 
tain is  to  order  the  boatswain  to  supply  them  with  hammocks, 
and  a  convenient  place  to  lie  in  near  their  duty,  and  apart 
from  the  common  men  ;  which  bedding  and  hammocks  are  to 
be  returned  when  the  pilots  leave  the  ship.  A  pilot,  when  coo- 
ducting  one  of  his  majesty's  ships  in  pilot  water,  shall  have  the 
sole  charge  and  command  of  the  ship,  and  may  give  orders  for 
steering;  setting,  trimming,  or  furling  the  sails ;  tacking  the 
ship,  or  whatever  concerns  the  navigation  ;  and  the  captain  is 
to  take  care  that  all  the  officers  and  crew  obey  his  orders.  Bot 
the  captain  is  diligently  to  observe  the  conduct  of  the  pilot,  and 
if  he  judges  him  to  behave  so  ill  as  to  bring  the  ship  into  dan- 
ger, he  may  remove  him  from  the  command  and  charge  of  the 
ship,  and  take  such  measures  for  her  preservation  as  shall  be 
judged  necessary  ;  remarking  upon  the  logbook  the  exact  hoar 
and  time  when  the  pilot  was  removed  from  his  office,  and  the 
reasons  assigned  for  it.  Captains  of  the  king's  ships  employing 
pilots  in  foreign  parts  of  his  majesty's  dominions,  shall,  after 
performance  of  the  service,  give  a  certificate  thereof  to  the  pilot, 
which  being  produced  to  the  proper  naval  officer,  he  shall  cause 
the  same  to  be  immediately  paid  ;  but  if  there  be  no  naval  ol- 
cer  there,  the  captain  of  his  majesty's  ship  shall  pay  him,  and 
send  him  the  proper  vouchers,  with  his  bill,  to  the  navy  board, 
in  order  to  be  paid  as  bills  of  exchange.  Captains  of  his  ma- 
jesty's ships  employing  foreign  pilots  to  carry  the  ships  they 
command  into  or  out  of  foreign  ports,  shall  pay  them  the  rates 
due  by  the  establishment  or  custom  of  the  country,  before  they 
discharge  them  ;  whose  receipts  being  duly  vouched,  and  seat 
with  a  certificate  of  the  service  performed  to  the  navy  board, 
they  shall  cause  them  to  be  paid  with  the  same  exactness  as 
they  do  bills  of  exchange. 

Branch  Pilot,  is  one  who  is  duly  authorized  by  the  Trinity 
Board  to  pilot  ships  up  particular  channels  or  rivers. 
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PIMENTO,  Jamaica  pepper,  or  allspice.    See  Myrti/s. 

FIN,  in  Commerce,  a  little  necessary  instrument  made  of 
brass  wire,  chiefly  used  by  women  in  adjusting  their  dress. 
When  the  wire  is  received  at  the  manufactory,  it  is  wound  off 
from  one  wheel  to  another,  and  passed  through  a  circle  of  a 
smaller  diameter  in  a  piece  of  iron.  When  reduced  to  its 
proper  size,  it  is  straightened  by  drawing  it  between  iron  pins, 
fixed  in  a  board  in  a  zigzag  manner.  It  is  afterwards  cut  into 
lengths  of  about  four  yards,  and  then  into  smaller  pieces,  every 
length  being  sufficient  for  six  pins.  Each  end  of  these  is  ground 
to  a  point.  This  operation  is  performed  by  boys,  who  each  sit 
with  two  small  grindstones  before  him  turned  by  a  wheel. 
Taking  up  a  handful,  he  applies  the  wires  to  the  coarsest  of  the 
two  stones,  moving  them  round  that  the  points  may  not  become 
flat.  He  then  gives  them  a  smoother  and  sharper  point  on  the 
other  stone:  a  lad- of  12  years  of  age  can  point  16,000  in  an 
hour.  When  the  wire  is  pointed,  a  pin  is  taken  off  from  each 
end,  till  it  is  cut  into  six  pieces.  The  next  operation  is  to  form 
the  beads  or  head-spinnings,  as  it  is  termed.  This  is  done  by  a 
spinning  wheel :  one  piece  of  wire  is  with  rapidity  wound  round 
another  ;  and  the  interior  one  being  drawn  out,  leaves  a  hollow 
tube  between  the  circumvolutions.  It  is  then  cut  by  shears, 
every  two  turns  of  the  wire  forming  one  head.  These  arc  soft- 
tened  by  throwing  them  into  iron  pans,  and  placing  them'  in  a 
furnace  till  they  arc  red  hot.  As  soon  us  they  arc  cold,  they 
are  distributed  to  children,  who  sit  willi  anvils  and  hammers 
before  them.  These  they  work  with  their  feet  by  mcaus  of  a 
lathe.  They  take  up  one  of  the  lengths,  and  thrust  the  blunt 
end  into  a  quantity  of  the  heads  which  lie  before  them; 
catching  one  at  the  extremity,  they  apply  it  immediately  to 
the  anvil  and  hammer,  and  by  a  motion  or  two  of  the  foot,  the 
point  and  the  head  is  fixed  together  in  much  less  time  than 
can  be  described,  and  with  a  dexterity  that  cau  only  be  ac- 
quired by  practice.  The  pins  arc  thrown  into  a  copper  con- 
taining a  solution  of  tin  and  wine  lees.  Here  they  remain  for 
some  time,  and  when  taken  out  assume  a  dull  white  appearance : 
io  order  to  give  them  a  polish,  they  are  put  into  a  tub  contain- 
ing a  quantity  of  bran,  which  is  set  in  motion  by  turning  a  shaft 
that  runs  through  its  centre,  and  thus,  by  means  of  friction,  the 
pins  become  entirely  bright.  They  arc  now  separated  from  the 
bran,  which  is  performed  by  a  mode  exactly  similar  to  the  win- 
nowing of  corn  ;  the  bran  living  off,  and  leaving  the  pin  behind 
it  fit  for  sale. 

Needles  are  made  of  steel.  The  first  thing  in  the  manufac- 
ture of  needles,  is  to  pass  the  steel  through  a  coal  fire,  and  un- 
der a  hammer  to  bring  it  to  a  round  form,  then  it  is  drawn 
through  a  large  hole  of  a  wire-drawing  iron,  and  returned  into 
the  fire*  and  again  drawn  through  a  second  hole  smaller  than 
the  first,  and  thus  successively  till  it  has  acquired  a  degree  of 
fineness  requisite;  observing  every  time  it  is  drawn  to  rub  it 
with  lard  to  render  it  more  manageable.  The  steel  thus 
reduced,  is  cut  to  the  proper  length  of  the  needles;  these  pieces 
are  flattened  at  one  end  to  form  the  eye ;  they  are  then  put 
into  a  fire  to  soften  ;  then  taken  out,  and  the  head  pierced  by 
a  puncheon  of  well-tempered  steel,  and  laid  on  a  leaden  block, 
to  bring  out,  with  another  puncheon,  the  little  piece  of  steel  re- 
maining in  the  eye.  The  corners  of  the  heads  are  then  filed  off, 
and  a  little  cavity  filed  on  each  side  of  the  flat  of  the  head,  the 
point  is  then  formed  with  a  file,  and  the  whole  is  filed  over. 
Tbey  are  then  laid  on  a  long  narrow  iron,  crooked  on  one  end, 
to  heat  red-hot,  with  charcoal  fire ;  when  taken  out,  arc  thrown 
into  a  bason  of  cold  water  to  harden.  On  this  operation  much 
depends ;  too  much  heat  hums  them,  too  little  leaves  them  soft ; 
experience  teaches  the  medium.  When  thus  hardened,  they 
are  laid  in  a  shovel  on  a  fire  more  or  less  brisk.  This  tempers 
them,  and  takes  off  their  hrittleness.  They  arc  then  straightened 
one  after  another  with  a  hammer.  The  next  process  is  the  po- 
lishing. The  people  take  12  or  15.000  needles,  and  range  them 
in  little  heaps  on  a  piece  of  new  buck; am  sprinkled  with  emery 
dust;  they  are  then  sprinkled  with  oil  of  olives.  The  whole  is 
then  made  up  in  a  roll,  and  laid  on  a  polishing  tabic  :  a  thick 
plank  is  now  passed  over  the  whole,  and  the  needles  within 
become  polished.  They  arc  thru  washed  in  water  with  soap, 
and  wiped  in  bran.  The  good  are  taken  from  the  bad  ;  the 
points  are  tipped  with  an  emery  stono  turncl  hy  a  wheel,  and 
then  packed  up  in  parcels  of  2C0  each  for  sale. 


PIN  op  a  Block,  is  the  axis  on  which  the  sheaves  revolve 
being  supported  by  the  shell,  lielaying  Pins,  pieces  of  wood 
or  iron  fixed  m  a  kind  of  rail  for  making  fast  the  small  running 
rigging. 

PINCHBECK,  a  factitious  metallic  substance,  being  an 
alloy  of  zinc  three  parts,  and  of  copper  four. 

PINE,  the  Fir  Tree,  Its  timber,  under  the  name  of  deal,  is 
employed  as  wood-work  for  the  building  of  houses  ;  for  rafters, 
flooring,  doors,  the  frames  of  windows,  tables,  boxes,  and 
other  purposes  infinitely  too  various  to  he  enumerated. 
Frigates,  and  other  ships  of  large  size,  have  sometimes  been 
constructed  of  deal ;  but  these  arc  by  no  means  so  durable  as 
those  built  of  oak.  Much  of  the  deal  which  we  use  is  imported 
into  this  country  from  Norway,  and  other  northern  parts  of 
Europe.  That  from  Christiana,  which  in  London  is  called  yellow 
deal,  and  in  the  country  red  deal,  is  frequently  brought  over  in 
planks,  but  more  commonly  in  boards  about  ten  inches  and 
half  in  width.  The  Scots  fir  raised  in  England  is  equal  to  the 
foreign  wood  in  weight  and  durability,  but  its  grain  is  generally 
coarser.  We  arc  informed  that  in  some  parts  of  Ireland  the  bogs 
arc  almost  entirely  filled  with  the  old  roots  of  the  Scots  fir ; 
and  that  these  are  dug  up  and  converted  into  ropes,  which,  for 
sustaining  moisture  without  decay,  arc  found  preferable  to  ropes 
made  of  hemp.  The  outer  bark  of  the  fir-tree  may  be  used  in 
the  tanning  of  leather ;  and  it  is  said  that  in  the  northern 
parts  of  Europe  the  soft,  white,  and  fibrous  inner  bark  is,  in 
in  times  of  scarcity,  made  into  a  kind  of  bread.  For  this  pur- 
pose it  is  dried  over  a  fire,  reduced  to  powder,  kneaded  with 
water  and  a  small  portion  of  corn  flour  into  cakes,  and  bnked 
in  an  oven.  Children  in  Norway  are  very  fond  of  the  fresh 
haik  in  the  spring  of  the  year,  either  shaved  off  with  a  knife  or 
grated  with  a  rasp. 

Common  turpentine  is  the  resinous  juice  chiefly  of  the  Scots 
fir,  obtained  by  boring  holes  into  the  trunks  of  the  trees  early 
in  spring,  and  placing  vessels  beneath  for  its  reception.  It  is 
of  a  brown  colour,  and  has  a  strong  odour  and  disagreeable 
taste.  On  the  distillation  of  turpentine,  an  essential  oil  is  pro- 
duced, called  oil  of  turpentine,  which  is  extremely  pungent. 
When  the  distillation  is  continued  to  dryness,  that  which  is 
left  behind  is  know  n  by  the  name  of  common  resin  or  rosin ; 
but  if  water  he  mixed  with  it  while  yet  fluid,  and  incorporated 
by  violent  agitation,  a  substance  is  formed  called  yellow  resin. 
Common  turpentine  is  mostly  employed  as  an  ingredient  in  the 
plasters  used  by  farriers.  The  oil  is  occasionally  used  in  me- 
dicine ;  and  latelv  it  has  been  considered  efficacious  in  cases  of 
worms.  It  is  much  employed  by  painters  for  rendering  their 
colours  more  fluid;  as  well  as  in  the  composition  of  different 
kinds  of  varnish  used  in  floor-cloth,  umbrella,  and  other  manu- 
factures. The  noxious  spirit  called  gin  was  formerly  flavoured 
with  juniper  berries  ;  but  as  these  arc  now  too  expensive,  oil 
of  turpentine,  the  taste  of  which  in  a  slight  degree  resembles 
that  of  juniper,  is  applied  to  the  same  purpose;  and  very  con- 
siderable quantities  of  turpentine  arc  thus  consumed.  The 
common  resin  is  used  in  plasters,  for  which  its  great  adhesive- 
ness renders  it  peculiarly  applicable.  It  is  also  of  considerable 
importance  in  the  arts  ;  and  musicians  rub  the  bows  and  strings 
of  violins  with  it,  to  take  off  the  greasy  particles  which  arc  there 
collected,  as  well  as  to  counteract  the  effects  of  moisture.  Yel- 
low resin  is  used  in  planters,  and  for  other  purposes  in  medicine. 
Tar  is  obtained  from  the  roots  and  refuse  parts  of  the  fir-tree 
by  cutting  them  into  billets,  piling  these  in  a  proper  manner  in 
pits  or  ovens  formed  for  the  purpose,  coveting  them  partly 
over,  and  setting  them  on  fire.  During  the  burning,  a  black 
and  thick  matter,  which  is  the  tar.  falls  to  the  bottom,  and  Is 
conducted  thence  into  vessels  which  are  placed  to  receive  it, 
and  from  which  it  is  afterwards  poured  into  barrels  for  sale. 
Taris  an  article  of  prcat utility  in  manufactures,  and  for  various 
economical  purposes*  It  is  much  cnipln\cd  for  smearing  the 
ringing  and  other  external  parts  of  ships,  to  present  their 
reeeiving  injury  from  moisture.  It  has  been  used  in  medicine 
both  internally  and  externally  ;  and  particulaily  tar  water,  or 
water  impregnated  with  tar. 

The  Weymouth  Pink,  is  chiefly  distinguished  by  its  leaves 
growing  in  fives:  and  its  cones  being  smooth,  cylindrical,  and 
longer  than  the  leaves.  This  species  grows  wild  in  North  Ame- 
rica, and  succeeds  well  in  strong  land  in  England.     Its  tim- 
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ber  is  white,  of  more  open  grain  than  Scots  fir,  and  not  so  heavy 
as  that.  In  America  it  is  principally  used  for  the  masts  of 
ships,  for  which  by  its  toughness  it  is  peculiarly  calculated. 

The  Scotch  Fir,  Pinus  Sylvestris,  a  very  useful  tree  in 
plantations  for  protecting  other  more  tender  sorts  when  young. 
It  is  also  now  very  valuable  as  timber  : — necessity,  the  common 

Jtarent  of  invention,  has  taught  our  countrymen  its  value.  When 
breign  deal  was  worth  twenty  pounds  per  load,  they  contrived 
to  raise  the  price  of  this  to  about  nine  or  ten  pounds,  and  it 
was  then  thought  proper  for  use;  before  which  period,  and 
when  it  could  be  bought  for  little  money,  it  was  deemed  only 
fit  for  fuel.  On  the  South  Downs  some  plantations  of  this  tree, 
which  have  been  sold  after  twenty-five  years'  growth,  at  a  price 
which  averaged  a  profit  of  twenty  shillings  per  annum  per  acre, 
on  land  usually  let  for  sheep-pasture  at  one  shilling  and  six- 
pence. 

The  Spruce  Fir,  Pinus  Abies,  a  native  of  Norway,  and  oth^r 
northern  parts  of  Europe,  is  known  by  its  short  and  four-sided 
leaves,  growing  singly,  and  surrounding  the  branches,  its  cones 
being  cylindrical,  the  scales  somewhat  square,  flattened  and 
notched  at  the  top.  The  wood  of  the  spruce  fir  is  what  the 
English  carpenters  usually  denominate  white  deal.  It  is  con- 
sidered next  in  value  to  that  obtained  from  the  Scots  fir;  and 
is  remarkable  for  having  few  knots.  On  account  of  its  light- 
ness, it  is  peculiarly  adapted  for  packing  cases  and  musical 
Instruments. 

PINION,  in  Mechanics,  an  arbor  or  spindle,  in  the  body  of 
which  are  several  notches,  which  catch  the  teeth  of  a  wheel 
that  serves  to  turn  it  round ;  or  it  is  a  lesser  wheel  that  plays  in 
the  teeth  of  a  larger  one. 

PINK,  a  vessel  used  at  sea,  masted  and  rigged  like  other 
ships,  only  that  this  is  built  with  a  round  stern  ;  the  bends  and 
ribs  compassing  so  as  that  her  ribs  bulge  out  very  much.  This 
disposition  renders  the  pinks  difficult  to  be  boarded,  and  also 
enables  them  to  carry  greater  burdens  than  others,  for  which 
purpose  they  are  often  used. 

PINNA,  in  Zoology,  a  genus  belonging  to  the  order  of  ver- 
mes testacea.    The  animal  is  a  slug. 

PINNACE,  a  small  vessel  used  at  sea,  with  a  square 
stern,  having  sails  and  oars,  and  carrying  three  masts,  chiefly 
used  as  a  scoot  for  intelligence,  and  for  landing  of  men,  &c. 
One  of  the  boats  belonging  to  a  great  man  of  war,  serving  to 
carry  the  officers  to  and  from  the  shore,  is  also  called  the 
pinnace. 

PINNACLE,  in  Architecture,  the  top  or  roof  of  a  house 
te  minating  in  a  point. 

PINTLES,  certain  pins  or  hooks  fastened  upon  the  back  part 
of  the  rudder,  with  their  points  downwards,  in  order  to  enter 
into  and  rest  upon  the  googings  fixed  on  the  stern  post  to  sup- 
port the  rudder.    See  the  article  Helm. 

PINUS,  the  Fir.    See  Pine. 

PIONEERS,  in  the  art  of  war,  are  such  as  are  commanded 
In  from  the  country,  to  march  with  an  army  for  mending  the 
ways,  for  working  on  entrenchments  and  fortifications,  and  for 
making  mines  and  approaches. 

PIP,  or  Pep,  pepia,  a  disease  among  poultry,  consisting  of 
a  white  thin  skin,  or  film,  that  grows  under  the  tip  of  the 
tongue,  and  hinders  their  feeding. 

PIPE,  in  Law,  a  roll  in  the  Exchequer,  otherwise  called  the 
Great  Roll. 

Pipe  also  denotes  a  vessel  or  measure  for  wine,  containing 
126  gallons. 

Pipe  Office,  is  an  office  wherein  a  person,  called  the  clerk  of 
the  pipe,  makes  out  leases  of  crown  lands,  by  warrant  from  the 
lord  treasurer,  or  commissioners  of  the  treasury,  or  chancellor 
of  the  exchequer.  The  clerk  of  the  pipe  makes  out  also 
accounts  of  sheriffs,  &c.  and  gives  the  accom plants  their 
quietus  est. 

PIPER,  Pepper,  a  genus  of  the  trigynia  order,  in  the  dian- 
dria  class  of  plants.  There  is  no  calix  or  corolla ;  the  berry 
is  one-seeded.    There  are  60  species. 

PIPES,  for  conveying  of  water,  for  pumps,  water-engines, 
fcc.  are  usually  of  lead,  iron,  earth,  or  wood ;  the  latter  are 
usually  made  of  oak  or  elder.  Those  of  iron  are  cast  in  forges : 
their  usual  length  is  from  six  to  eight  feet ;  several  of  these  are 
commonly  fastened  together  by  means  of  four  screws  at  each 


end,  with  leather  or  old  hat  between  them,  to  stop  the  water. 
Those  of  earth  are  made  by  the  potters ;  these  are  fitted  into 
one  another,  one  end  being  always  made  wider  than  the  other. 
To  join  them  the  closer,  and  prevent  their  breaking,  they  are 
covered  with  tow  and  pitch :  their  length  is  usually  about  that 
of  the  iron  pipes.  The  wooden  pipes  are  trees  bored  with  large 
iron  augurs  of  different  sizes,  beginning  with  a  less,  and  tbea 
proceeding  with  a  larger,  successively  ;  the  first  being  pointed, 
the  rest  being  formed  like  spoons,  increasing  in  diameter  from 
one  to  six  inches,  or  more ;  the  pipes  are  fitted  into  the  extre- 
mities of  each  other,  as  here  represented,  and  are  sold  by  the 
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foot.  Wooden  pipes  are  bored,  either  by  a  borer  advancing 
horizontally,  while  the  wood  to  be  pierced  is  turned  round,  in 
some  such  manner  as  in  boring  of  ordnance ;  or,  by  causing  the 
timber  to  be  gradually  advanced,  while  the  borer  turns  round ; 
the  latter  method  is  the  most  common.  The  apparatus  most 
frequently  adopted,  when  the  first  mover  is  a  stream  of  water, 
is  that  invented  by  M.  Morel. 

This  machinery,  (see  Plate  Pile  Engine*,  &c.)  is  represented 
at  fig.  6,  where  the  vertical  wheel  A  is  put  into  motion  by 
water  descending  upon  it  through  a  trough  or  sloping  canal: 
upon  the  horizontal  axle  of  this  wheel  is  a  cog  wheel  B,  which 
gives  motion  to  the  lanterns  C,  D,  the  common  axis  of  these 
lanterns  being  in  a  vertical  position.  The  lantern  D  turns  at 
the  same  time  two  cog  wheels  E  and  F ;  the  first,  E,  which  is 
vertical,  turns  the  augur  that  bores  the  wood ;  and  the  second, 
F,  which  is  horizontal,  has  attached  to  it  by  a  pin  which  is  at  a 
small  distance  from  its  centre,  a  lever  or  arm  H,  with  a  hook  at 
its  end,  taking  into  the  indentations  of  one  of  the  wheels  of  the 
carriage  that  carries  the  wood  to  be  bored.  Another  lever,  I, 
hanging  upon  the  former,  is  prevented  from  falling  by  a  spring, 
and  pushes  by  its  extremity  against  the  notches  of  the  lower  end 
of  the  same  wheel.  Thus,  as  the  cog  wheel  turns  round,  the 
carriage-wheel  is  first  pulled  forward  by  the  hook  and  lever  H, 
and  then  pushed  backward  as  far  by  the  arm  I ;  by  this  means 
causing  a  pinion  upon  the  axle  of  the  carriage  wheel  to  advance 
the  rackwork  above  it,  together  with  the  timber  td  be  bored ; 
so  that  the  timber  is  advanced  by  a  slight  reciprocating  motion 
of  the  carriage.  The  augur,  being  generally  some  feet  ia 
length,  plays  in  holes  in  two  pieces  L,  L,  which  retain  it  in  its 
horizontal  position,  and  thus  it  forms  a  cylindrical  cavity  in  the 
wood,  as  required. 

Pipes,  Tobacco,  are  made  of  various  fashions  ;  long,  short, 
plain,  worked,  white,  varnished,  unvarnished,  and  cf  varioas 
colours,  &c. 

P1PRA,  the  Manahin,  a  genus  of  birds  of  the  order  of  pat- 
seres.    Latham  describes  25  species,  and  five  varieties. 

PIRACY,  is  the  seizing  or  plundering  a  vessel  on  the  high 
seas,  without  having  a  commission  for  that  purpose. 

PIRATE,  a  sea  robber.  By  stat.  28.  Hen.  VIII.  c.  15.  all 
treasons,  felonies,  robberies,  murders,  and  confederacies,  cow- 
mi  tted  upon  the  sea,  or  in  any  haven,  creek,  or  place,  where  the 
admiral  has  jurisdiction,  shall  be  tried  in  such  shires  or  ptoses 
as  the  king  shall  appoint  by  his  commission,  in  like  forms  u  if 
such  offence  had  been  committed  upon  land,  and  according  to  the 
course  of  the  common  law,  and  the  offenders  shall  suffer  death, 
without  benefit  of  clergy.  And  by  stat.  6  Geo.  I.  made  per- 
petual, it  is  enacted,  that  if  any  of  his  majesty's  natural  bora 
subjects,  or  denizens  of  this  kingdom,  shall  commit  any  piracy 
or  robbery,  or  any  act  of  hostility,  against  other  his  majesty's 
subjects  upon  the  sea,  under  colour  of  any  commission  frtflt 
any  prince  or  state,  or  pretence  of  authority  from  any  person 
whatsoever,  such  offender  shall  be  deemed  to  be  a  pirate,  felon, 
and  robber ;  and  being  duly  convicted  thereof,  according  to 
this  act,  or  the  aforesaid  act  of  23  Hen.  VIII.  shall  have  and 
suffer  such  pains  of  death,  loss  of  lands,  goods,  and  chattels,  u 
pirates,  felons,  and  robbers  upon  the  seas,  ought  to  have  and 
suffer.  By  18  Geo.  II.  c.  30,  persons  committing  hostilities,  or 
aiding  enemies  at  sea,  may  be  tried  as  pirates.  Piracies  at 
sea  arc  excepted  out  of  the  general  pardon,  by  20  Geo.  II.  c.5& 

Pira ie'8  Goods  go  to  the  admiral  by  grant;  but  not  piratical 
goods,  which  go  to  the  king,  if  the  owner  is  not  known. 
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PISCES,  Ibc  Fishes  X»  are  the  last  of  the  signs  in  the  fixed 
zodiac,  and  consequently  the  last  of  the  Southern  and  Winter 
signs :  the  sun  enters  it  about  the  19th  of  February,  and  the  earth 
i*  then  just  entering  into  the  sign  Virgo.  Reckoning,  bow- 
ever,  by  the  visible  sodiac,  this  sign  has  taken  the  place  of 
Aries,  and  it  is  chiefly  situated  on  the  north  side  of  the  equator ; 
the  Fishes  have  therefore  become  the  leaders  of  the  celestial 
hosts;  and  on  all  artificial  representations  of  the  heavens, 
wherein  the  constellations  are  laid  down  according  to  their 
recession  from  the  vernal  equinox,  as  established  by  the  intel- 
lectual sodiac  of  Hipparchus,  tbe  Sun  actually  enters  Pisces 
about  the  6th  of  March. 

Pisces,  Fishes,  in  Natural  History,  is  the  fourth  class  in  the 
Linnssan  system,  consisting  of  five  orders,  viz.  Abdominales, 
Apodes,  Cartilaginii,  Jugulares,  and  Thoracici.    The  class  is 
described  as  having  incumbent  jaws ;  eggs   without  white ; 
organs  of  sense ;  for  covering,  inlbricate  scales  ;  fins  for  sup- 
porters; they  swim  in  water ;  respiration  is  performed  by  means 
of  gills,  which  supply  the  place  of  lungs.     Air  is  equally  neces- 
sary to  the  existence  of  fish,  as  it  is  to  other  animals.    This 
process,  in  fishes,  as  breathing  in  the  human  subject,  is  carried 
on  daring  sleep,  and  is  repeated  about  twenty-five  times  in  a 
minute;  and  the  necessity  of  it  is  evinced,  from  the  circum- 
stance offish  being  certainly  killed  in  water,  from  which  air  is 
taken  away  by  means  of  the  air-pump,  or  excluded  by  very 
severe  frost    Should  tbe  free  play  of  the  gills  be  even  sus- 
pended, or  their  covers  kept  from  moving,  by  a  string  tied 
round  them,  the  fish  would  fall  into  convulsions,  and  die  in  a 
few  minutes.     It  is  said,  likewise,  that  though  the  branchial 
apparatus  be  comprised  in  a- small  compass,  its  surface,  when 
folly  extended,  would  occupy  many  square  feet ;  a  fact,  that 
saay  convince  the  most  sceptical,  of  tbe  numberless  convolu- 
tions and  ramifications  in  which  the  included  water  is  elabo- 
rated and  attenuated,  in  the  course  of  giving  out  its  air  in  the 
respiratory  process.    Fishes  have  the  organs  of  sense,  some  of 
them  probably  in  a  very  high  degree,  and  others  imperfectly  ; 
of  the  latter  kind,  are  the  senses  of  touch  and  of  taste ;  but  the 
seose  of  hearing  has  now  been  completely  ascertained,  which 
was  long  doubted,  and   by  some  physiologists  denied:  the 
organ  is  contained  in  the  cavity  of  the  head.    The  organ  of 
smelling  is  large,  and  the  animals  have  a  power  of  contracting 
and  dilating  the  entry  to  it  as  they  have  occasion.    It  seems  to 
be  mostly  by  their  acute  smell  that  they  discover  their  food, 
for  their  tongue  seems  not  to  have  been  designed  for  a  very 
nice  sensation,  being  of  a  pretty  firm  cartilaginous  substance ; 
and  common  experience  evinces,  that  their  sight  is  not  of  so 
much  use  to  them  as  their  smell  in  searching  for  their  nourish- 
ment.— We  now  proceed  to  notice  the  motion  of  fishes,  for  the 
celerity  of  which  their  shape  is  admirably  adapted :  hence, 
vessels  designed  to  be  navigated  in  water,  are  made  to  imitate, 
in  some  degree  or  other,  tbe  shape  of  fish  ;  but  the  rapidity  of 
a  ship  in  ssiling  before  the  wind,  is  not  to  be  compared  to  the 
velocity  of  a  fish.    The  largest  fishes  are  known  to  overtake  a 
ship  in  full  sail  with  the  greatest  ease,  to  play  round  it  without 
effort,  and  to  surpass  it  at  pleasure.    Every  part  of  the  body 
seems  formed  for  despatch  :  the  fins,  the  tail,  and  the  motion 
of  the  whole  backbone,  assist  in  the  business ;  and  it  is  to  that 
flexibility  of  body  which  mocks  the  efforts  of  art,  that  fishes 
owe  tbe  great  velocity  of  their  motions.     Tbe  chief  instruments 
in  a  fish's  motion  are  its  fins,  air-bladder,  and  tail ;  with  two 
pair,  and  three  single  fins,  it  will  migrate  a  thousand  leagues 
in  a  season,  and  without  indicating  any  visible  symptoms  of 
languor  or  fatigue.    By  means  of  the  air  bladder,  fishes  can 
increase  or  diminish  the  specific  gravity  of  their  body.    When 
they  contract  it,  and  press  out  the  air,  the  bulk  of  the  body  is 
diminished,  and  the  fish  sinks  as  far  as  it  pleases :  on  relaxing 
the  operation,  tbe  bladder  acquires  its  natural  sice,  the  body 
Hecomes  specifically  lighter,  and  the  fish  is  enabled  to  swim 
near  the  surface.    The  tail,  in  the  last  place,  may  be  regarded 
as  the  rudder,  directing  the  motions  of  the  fish,  to  which  tbe 
fins  are  only  subservient    With  respect  to  the  nourishment  of 
fishes:  they  are  mostly  carnivorous,  though  they  seise  upon 
almost  any  thing  that  falls  in  their  way,  and  not  uncommonly 
devour  their  own  offspring ;  they  seem,  indeed,  to  manifest  a 
particular  predilection  for  whatever  they  can  swallow  possessed 
ef  life.    Fishes  can,  however,  notwithstanding  their  natural 
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voracity,  live  long,  apparently,  without  food ;  but  they,  perhaps, 
in  vases  and  other  ornamental  vessels,  feed  on  insects  too  small 
for  tbe  human  eye  to  see ;  or,  it  has  been  thought,  they  may 
have  the  power  of  chemically  decomposing  water.  A  few 
species  of  fishes,  as  the  eel,  blenny,  fee.  are  viviparous ;  but  by 
far  tbe  greater  number  are  produced  from  eggs.  Fishes  have 
different  seasons  for  depositing  their  spawn.  Some,  which 
live  in  the  depths  of  the  ocean,  are  said  to  choose  the  winter 
months ;  but,  in  general,  those  with  which  we  are  acquainted, 
choose  the  hottest  months  in  summer,  and  prefer  such  water 
as  is  somewhat  tepified  by  tbe  beams  of  the  sun.  They  then 
leave  the  deepest  parts  of  the  ocean,  which  are  the  coldest,  and 
shoal  round  the  coasts,  to  swim  up  the  fresh  water  rivers,  which 
are  warm  as  they  are  comparatively  shallow,  depositing  their 
eggs  where  the  sun's  influence  can  most  easily  reach  them,  and 
seeming  to  take  no  farther  charge  of  their  future  progeny.  Of 
the  eggs  thus  deposited,  scarcely  one  in  a  hundred  brings 
forth  an  animal,  as  they  are  devoured  by  all  the  lesser  fry 
which  frequent  the  shores,  by  aquatic  birds  uear  the  margin, 
and  by  tbe  larger  fish  in  deep  water.  Still,  however,  the  sea  is 
amply  supplied  with  inhabitants;  and  notwithstanding  their 
own  rapacity,  and  that  of  various  tribes  of  fowls,  the  numbers 
that  escape  are  sufficient  to  relieve  the  wants  of  a  considerable 
portion  of  mankind.  Indeed,  when  we  consider  the  fecundity 
of  a  single  fish,  the  amount  will  seem  astonishing.  If  we  should 
be  told,  for  example,  that  a  single  being  could  in  one  season 
produce  as  many  of  its  kind  as  there  are  inhabitants  in  Eng- 
land, it  would  strike  us  with  surprise;  yet  the  cod  annually 
spawns,  according  to  Lewenhoeck,  above  nine  million  of  eggs 
contained  in  a  single  roe.  Tbe  flounder  is  commonly  known 
to  produce  above  one  million ;  and  the  mackarel  above  five 
hundred  thousand ;  a  herring  of  a  moderate  size,  will  yield  at 
least  ten  thousand ;  a  carp,  of  fourteen  inches  in  length,  con- 
tained, according  to  Petit,  two  hundred  and  sixty- two  thousand 
two  hundred  and  twenty-four;  and  another,  sixteen  inches  long, 
contained  three  hundred  and  forty-two  thousand  one  hundred 
and  forty-four;  a  perch  deposited  three  hundred  and  eighty 
thousand  six  hundred  and  forty  ;  and  a  female  sturgeon,  seven 
million  six  hundred  and  fifty-three  thousand  two  hundred. 
The  viviparous  species  are  by  no  means  so  fruitful;  yet  the 
blenny  brings  forth  two  or  three  hundred  at  a  time,  all  alive 
and  playing  round  the  parent  together. 

PISCIS  AUSTRALIS,  tbe  Southern  Fish,  is  one  of  the  old 
constellations,  the  brilliant  of  which  was  a  subject  of  great  study 
by  the  Egyptians  and  Ethiopians,  as  1  have  already  observed. 
The  river  of  Aquarius  is  lost  at  the  mouth  of  the  Fish,  as  our 
astronomers  depict  the  constellations.  The  brilliant  Fomalhaut 
is  nearly  on  the  same  meridian  with  Markab  in  Pegasus  ;  but 
Kirchcr's  Planispheres  are  destitute  of  this  symbol ;  yet  we  may 
conceive  its  high  antiquity  from  the  place  it  holds  among  the 
celestial  host,  and  its  relation  with  Aquarius. 

PISCIS  VOLANS,  tbe  Flyins  Fish,  situated  on  the  Antarc- 
tic circle,  contains  eight  stars  all  under  the  4tb  magnitude. 

PISOLIT,  a  mineral  found  at  Carlsbad,  in  Bohemia.  It  has 
the  form  of  round  masses  composed  of  concentric  layers,  and 
containing  a  grain  of  sand  in  their  centre.  Colour  white,  often 
gravish,  reddish,  or  yellowish. 

PISTOLE,  a  Spanish  gold  coin,  of  which  there  are  quad- 
ruple, double,  and  half  pistoles. 

PISTON,  in  Mechanics,  denotes  a  short  cylinder  working 
within  another  hollow  cylinder,  as  in  water  or  air  pumps,  and 
some  other  machines. 

PISUM  Sativum.  (The  Pea.)  The  gray  bog  pea  used  to  be 
tbe  only  one  sufficiently  hardy  for  culture  in  the  fields ;  but 
since  the  improvement  of  our  agriculture  wc  have  all  the  finer 
varieties  cultivated  in  large  quantities.  The  seed  used  is  about 
two  bushels  and  a  half  per  acre,  and  tbe  produce  varies  from 
three  to  ten  quarters.  The  varieties  of  peas  arc  many,  but  the 
principal  ones  used  in  agriculture  are  tbe  early  Charlton  pea  ; 
the  Dwarf  marrow:  tbe  Prussian  blue.  All  these  are  dwarf 
kinds,  and  as  the  demand  for  this  article  in  war  time  is  great 
for  the  navy  and  army,  if  tbe  farmer's  land  will  suit,  and  pro- 
duce such  as  will  boil,  they  will  fetch  a  considerably  greater 
price  in  proportion.  The  varieties  that  are  found  to  boil  are 
either  used  whole,  or  split,  which  is  done  by  steeping  them  in 
water  till  the  cotyledons  swell,  after  whiob  they  are  dried  on  a 
OU 
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kiln,  and  passed  through  a  mill ;  which  just  breaking  the  husk, 
the  two  cotyledons  fall  apart. 

PITCH,  a  tenacious  oily  substance,  drawn  chiefly  from  pines 
and  firs,  and  ased  in  shipping,  medicine,  and  other  arts ;  or  it  is 
more  properly  tar,  inspissated  by  boiling  it  over  a  slow  fire. 

Pitch,  Mineral,  has  a  strong  resemblance  to  common  pitch. 
Colour  Wack,  dark  brown,  or  reddish.  Specific  gravity  from 
1 .46  to  2.  Does  not  stain  the  fingers.  On  a  white  iron  it  flames 
with  a  strong  smell,  and  leaves  a  quantity  of  gray  ashes. 

PITCHING,  is  the  vertical  vibration  which  the  length  of  a 
ship  makes  about  her  centre  of  gravity,  or  the  moment  by  which 
she  plunges  her  head  and  afterpart  alternately  into  the  hollow  of 
the  sea.  This  motion  may  proceed  from  two  causes ;  the  waves 
which  agitate  the  vessel,  and  the  wind  upon  the  sails  which 
makes  her  stoop  at  every  blast.  The  first  absolutely  depends 
upon  the  agitation  of  the  sea,  and  is  not  susceptible  of  inquiry  ; 
and  the  second  is  occasioned  by  the  inclination  of  the  masts, 
and  may  be  submitted  to  certain  established  maxims.  When 
the  wind  acts  upon  the  sails,  the  masts  yield  to  its  effort  with 
an  inclination  which  increases  in  proportion  to  the  length  of  the 
mast,  to  the  augmentation  of  the  wind,  and  to  the  comparative 
weight  and  distribution  of  the  ship's  lading.  The  repulsion  of 
the  water  to  the  effort  of  gravity,  opposes  itself  to  this  inclina- 
tion, or  at  least  retains  it  by  as  much  as  the  repulsion  exceeds 
the  momentum  or  absolute  effort  of  the  mast,  upon  which  the 
wind  operates.  At  the  end  of  each  blast,  when  the  wind  sus- 
pends its  action,  this  repulsion  lifts  the  vessel ;  and  these  suc- 
cessive inclinations  and  repulsions  produce  the  movement  of 
pitching,  which  is  very  inoonvenient ;  and  when  it  is  consider- 
able, will  greatly  retard  the  course  as  well  as  endanger  the 
mast  and  strain  the  vessel. 

PITCHSTONE.  This  stone,  which  occurs  in  different  parts 
of  Germany,  France,  and  other  countries,  has  obtained  its  name 
from  some  resemblance  which  it  has  been  supposed  to  have  to 
pitch.  It  is  most  usually  in  amorphous  pieces  of  different  sizes. 

PITH,  in  Vegetation,  the  soft  spongy  substance  contained  in 
the  central  parts  of  plants  and  trees. 

PIVOT,  a  foot  or  shoe  of  iron,  or  other  metal,  usually  coni- 
cal, or  terminating  in  a  point,  by  which  a  body,  intended  to 
turn  round,  bears  on  another  fixed  and  at  rest,  and  performs 
its  revolutions.  The  pivot  usually  bears  or  turns  round  in  a 
sole,  or  piece  of  iron  or  brass,  hollowed  out  to  receive  it. 

PLACE,  in  Philosophy,  that  part  of  immoveable  space  which 
any  body  possesses  or  occupies,  having  to  space  the  same 
relation  that  time  has  to  duration. 

Place  has  various  denominations,  as  absolute,  relative,  pri- 
mary, &c.  which  will  be  readily  comprehended  without  any 
formal  definitions. 

PLAGUE,  in  the  time  of  Justinian  the  Emperor. — The  follow- 
ing  dismal  relation  of  this  dire  calamity  is  given  in  the  eloquent 
language  of  Mr.  Gibbon. — Ethiopia  and  Egypt  have  been  stig- 
matised in  every  age  as  the  original  source  and  seminary  of 
the  plague.    In  a  damp,  hot,  stagnating  air,  this  African  fever 
is  generated  from  the  putrefaction  of  animal  substances,  and 
especially  from  the  swarms  of  locusts,  not  less  destructive  to 
mankind  in  their  death  than  in  their  lives.    The  fatal  disease 
which  depopulated  the  earth  in  the  time  of  Justinian  and  his 
successors,  first  appeared  in  the  neighbourhood  of  Pclusium, 
between  the  Serbonian  bog  and  the  eastern  channel  of  the  Nile. 
From  thence,  having  as  it  were  a  double  path,  it  spread  to  the 
east  over  Syria,  Persia,  and  the  Indies,  and  penetrated  to  the 
west,  along   the  coast  of  Africa,  and  over  the  continent  of 
Europe.    In  the  spring  of  the  second  year,  Constantinople, 
during  three  or  four  months,  was  visited  by  the  pestilence  ;  and 
Procopius,  who  observed  its  progress  and  symptoms  with  the 
eyes  of  a  physician,  has  emulated  the  skill  and  diligence  of 
Tbucydides  in  the  description  of  the  plague  of  Athens.    The 
infection  was  sometimes  announced  by  the  visions  of  a  dis- 
tempered fancy ;  and  the  victim  despaired  as  soon  as  he  had 
heard  the  menace  and  felt  the  stroke  of  an  invisible  spectre. 
But  the  greater  number  in  their  beds,  in  the  streets,  in  their 
usual  occupation,  were  surprised  by  a  slight  fever;  so  slight, 
indeed,  that  neither  the  pulse  nor  the  colour  of  the  patient 
gave  any  signs  of  the  approaching  danger.    The  same,  the 
next,  or  the  succeeding  day,  it  was  declared,  by  the  swelling 
of  the  glands,  particularly  those  of  the  groin,  of  the  arm-pits, 


and  under  the  ear ;  and,  when  these,  buboes  or  tumors  were 
opened,  they  were  found  to  contain  a  togal  or  black  substance 
of  the  size  of  a  lentil.   If  they  came  to  a  just  swelling  and  sup- 
puration, the  patient  was  saved  by  this  kind  and  natural  dis- 
charge of  the  morbid  humour.  But,  if  they  continued  hard  and 
dry,  a  mortification  quickly  ensued,  and  the  fifth  day  was  com- 
monly the  term  of  his  life.    The  fever  was  often  accompanied 
by  lethargy  or  delirium ;  the  bodies  of  the  sick  were  covered 
with  black  pustules  or  carbuncles,  the  symptoms  of  immediate 
death ;  and,  in  the  constitutions  too  feeble  to  produce  an  erup- 
tion, the  vomiting  of  blood  was  followed  by  the  mortification  of 
the  bowels.    To  pregnant  women  the  plague  was  generally 
mortal.   Youth  was  the  most  pernicious  season,  and  the  female 
sex  was  less  susceptible  than  the  male ;  but  every  rank  and 
profession  was  attacked  with  indiscriminate  rage ;  and  many 
of  those  who  escaped  were  deprived  of  the  use  of  their  speech, 
without  being  secure  from  a  return  of  the  disorder.     The  phy- 
sicians of  Constantinople  were  zealous  and  skilful,  but  their 
art  was  baffled  by  the  various  symptoms  and   pertinacious 
vehemence  of  the  disease :  the  same  remedies  were  productive 
of  contrary  effects,  and  the  event  capriciously  disappointed 
their  prognostics  of  death  or  recovery.    The  order  of  funerals 
and  right  of  sepulchres  were  confounded ;  those  who  were  left 
without  friends  or  servants  lay  unburied  in  the  streets,  aria 
their  desolate  houses;  and  a  magistrate  was  authorized  Is 
collect  the  promiscuous  heaps  cf  dead  bodies,  to  transport 
them  by  land  or  water,  and  to  inter  them  in  deep  pits  beyond 
the  precincts  of  the  city.    Their  own  danger,  and  the  prospect 
of  public  distress,  awakened  some  remorse  in  the  minds  of  the 
most  vicious  of  mankind ;  the  confidence  of  health  again 
their  passions  and  habits.    The  plague  had  touched  the 
of  Justinian  himself.     During  his  sickness,  the  public 
nation  was  expressed  in  the  habits  of  the  citizens,  and  their 
idleness  and  despondency  occasioned  a  general  scarcity  in  the 
capital  of  the  East.     Contagion  is  the  inseparable  symptom  af 
the  plague,  which,  by  mutual  respiration,  is  transfused  frost 
the  surfeited  persons  to  the  lungs  and  stomach  of  those  wht 
approach  them.     While  philosophers  believe  and  tremble,  it  is 
singular  that  the  real  danger  should  have  been  denied  by  a 
people  most  prone  to  vain  and  imaginary  terrors  (the  French.) 
Yet,  the  fellow-citizens  of  Procopius  *.vere  satisfied,  by  sesse 
short  and  partial  experience,  that  the  infection  could  not  ha 
gained  by  the  closest  conversation ;  and  this  persuasion  might 
support  the  assiduity  of  friends  and  physicians  in  the  eareef 
the  sick,  whom  inhuman  prudence  would  have  condemned  Is 
solitude  and  despair.    But  the  fatal  security,  like  the  predesti- 
nation of  the  Turks,  must  have  aided  the  progress  of  the  esu- 
tagion ;  and  those  salutary  precautions,  to  which  Europe  if 
indebted  for  her  safety,  were  unknown  to  the  government  sf 
Justinian.    No  restraints  were  imposed  on  the  free  and  fre- 
quent intercourse  of  the  Roman  provinces ;  from  Persia  ts 
France  the  nations  were  mingled  and  infected  by  wars  and 
emigrations ;  and  the  pestilential  odour,  which  lurks  for  yean 
in  a  bale  of  cotton,  was  imported,  by  the  abuse  of  trade,  ints 
the  most  distant  regions.    The  mode  of  its  propagation  is 
explained  by  the  remark  of  Procopius  himself,  that  it  always 
spread  from  the  sea-coast  to  the  inland  countries:  the  soft 
sequestered  islands  and  mountains  were  successively  visited; 
the  places  which  had  escaped  the  fury  of  its  first  passage,  were 
alone  exposed  to  the  contagion  of  the  ensuing  year.    TVs 
winds  might  diffuse  that  subtle  venom  ;  but,  unless  the  aune- 
sphere  be  previously  disposed  for  its  reception,  the  plsgat 
would  soon  expire  in  the  cold  or  temperate  climates  of  the 
earth.    Such  was  the  universal  corruption  of  the  air,  that  the 
pestilence,  which  burst  forth  in  the  15th  year  of  Justinian,  aj>. 
642,  was  not  checked  or  alleviated  by  any  difference  of  the 
seasons.    In  time  its  first  malignity  was  abated  and  dispersed; 
the  disease  alternately  languished  and  revived  :  but  it  was  net 
till  the  end  of  a  calamitous  period  of  fifty-two  years  that  man- 
kind recovered  their  health,  or  the  air  resumed  its  pore  aad 
salubrious  quality.     No  facts  have  been  preserved  to  swstssa 
an  account,  or  even  a  conjecture,  of  the  numbers*  that  perished 
in  this  extraordinary  mortality.    I  only  find  that,  during  three 
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9  It  is  probable  that  bo  lest  than  mi  hundred  millioat  of 
fell  victim!  to  this  eoatagioo  in  the  Roauui  enpsre  «Imm  ! ! ! 
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ive,  and  at  length  ten,  thousand  people  died  each  day 
at  Constantinople;  that  many  cities  of  the  East  were  left 
vacant :  and  that,  ia  several  districts  in  Italy,  the  harvest  and 
the  vintage  withered  on  the  groond.  The  triple  scourge  of 
war,  pestilence,  and  famine,  afflicted  the  subjects  of  Jostinian ; 
and  his  reira  is  remarkable  for  a  visible  decrease  of  the  human 
species,  which  has  never  been  repaired,  in  some  of  the  fairest 
canines  of  the  globe. 

Placue  Water  *  one  of  the  compound  waters  of  the  shops, 
distilled  from  mint,  rosemary,  angelica  roots,  lie. 

PLAIN,  in  general,  an  appellation  given  to  whatever  is 
and  even,  or  simple,  obvious,  and  easy  to  be  onder- 
eonseqoently,  stands  opposed  to  rough,  enriched, 
A  plain  figure,  in  geometry,  is  an  uniform  surface, 
every  point  of  whose  perimeter,  right  lines  may  be  drawn 
to  every  other  point  in  the  same.  A  plain  angle  is  one  con- 
tained under  the  two  lines  or  surfaces,  in  contradistinction  to 
a  solid  angle.  The  doctrine  of  plain  trianjcles.  as  those  included 
under  three  right  lines,  is  termed  plain  trigonometry. 

Plaik  AawuWr,  is  a  number  that  may  be  produced  by  the 
mwltipJieatioo  of  two  numbers  ioto  one  another;  thus  20  is  a 
plain  Dumber  produced  by  the  multiplication  of  5  into  4. 

PLtix,  Ptmee,  loeus  pUnmt,  or  for  a*  ad  planum*  among  the 
geometricians,  denoted  a  geometrical  locus,  when  it 
a  right  line  or  a  circle,  in  opposition  to  a  solid  place, 
ellipsis,  parabola,  or  Inpcrhola. 

Plaim  Problem*  in  Mathematics,  is  such  a  problem  as  can- 
a  salved  geometrically,  but  by  the  intersection  either  of  a 
line  and  a  circle,  or  of  the  circumferences  of  two  circles : 

.  given  the  greatest  side,  and  the  sum  of  the  other  two  sides  of 
n  right-angled  triangle,  to  fiii>l  the  triangle,  as  also  to  describe 
a  trapesium  that  shall  make  a  given  area  of  four  given  lines. 

PLsin  T«*/e,in  Surveying,  a  very  simple  instrument,  whereby 
thedrawght  of  a  field  is  taken  on  the  spot,  without  any  future 
protraction. 

FL\H,  in  general,  denotes  the  representation  of  something 
drawn  on  a  plane,  such  are  maps,  charts,  ichnographies,  ox. 

PLANE.    See  Geo  me  try. 

Pl«»e,  is  a  term  used  by  shipwrights,  implying  the  area  or 
imaginary  surface  contained  u  ithin  any  particular  outlines,  as, the 
plane  of  elevation,  the  plane  of  projection,  the  horizontal  plane. 

Plane,  in  Joinery,  an  edged  tool,  or  instrument,  for  paring 
and  shaving  of  wood  smooth. 

PLANET,  a  wandering  star,  as  distinguished  from  the  fixed 
stars,  which  always  preserve  the  same  relative  position  with 
respect  to  each  other.  Hence  it  follows  that  comets  and  satel- 
lites are  included,  according  to  the  original  signification  of  this 
term,  under  the  same  general  denomination ;  in  fact,  the  early 
astronomers  had  no  idea  of  comets  being  permanent  bodies, 
and  as  they  were  also  unacquainted  with  any  satellite  but  the 
snoon.  which  with  the  sun  was  supposed  to  revolve  about  the 
earth,  it  was  natural  for  them  to  class  both  under  the  same  ge- 
neral appellation.  But  modern  astronomers,  in  order  to  make 
a  distinction  between  these,  define  a  planet  to  be  a  celestial 
body  resolving  about  the  sun  as  a  centre,  with  a  moderate 
decree  of  eccentricity  ;  thus  excluding  comets,  the  eccentricity 
of  whose  orbits  is  very  considerable,  and  the  satellites,  which 
revolve  about  their  primaries  as  the  primaries  do  about  the 
son.  These  last  are,  however,  sometimes  called  secondary 
planets.    See  AstuokowY. 

We  have  given,  under  the  several  articles  Eccentricity, 
DiftTitct,  Oasir.  Period,  Ace.  the  several  particulars  included 
onder  those  denominations,  as  also  under  the  names  of  the 
several  planets,  the  respective  elements  of  each ;  and  we  have 
therefore,  io  this  place,  ooly  to  state  a  few  popular  observations 
relative  to  the  probable  nature,  motion,  appearances.  Ice.  of 
these  celestial  bodies ;  and  to  give  a  general  view  of  the  ele- 
ments and  other  particulars  of  the  planetary  system.  First, 
then,  all  the  planets  perform  their  revolutions  in  elliptical  orbits 
about  the  sen.  which  is  situated  in  one  of  the  foci  of  the  ellipse ; 
the  orbit  of  each  planet  lies  in  a  plane,  which  passes  through 
the  centre  of  the  sun ;  those  which  are  nearest  the  centre  move 
with  a  greater  velocity  than  those  that  are  more  remote ;  the 
same  planet  is  also  quicker  or  slower  according  as  it  is  in  that 
part  of  hs  orbit  which  is  nearer  or  more  remote  from  the  cen- 
tral body ;  and  all  their  motions  are  performed  in  the  same  order 


from  west  to  east,  or  according  to  the  order  of  the  signs.  The 
motions  and  distances  of  the  several  planets  are  related  to  each 
other  by  invariable  laws,  rtz.  that  the  cubes  of  their  periodic 
times  of  revolution,  are  as  the  squares  of  their  distances  from 
the  son ;  and  that  equal  areas  are  described  by  the  same  planet 
in  equal  times ;  that  is,  if  we  suppose  a  line  drawn  from  the  sun 
to  a  planet,  and  to  move  about  it  as  a  centre,  that  line  will  pass 
over  or  describe  equal  areas  in  equal  times ;  therefore  since 
the  periods  of  the  planetary  revolution  are  accurately  known 
from  observation,  we  may  hence  find  the  exact  proportional 
distance  of  all  these  bodies.    See  Kepler's  Laws. 

It  has  been  discovered  by  means  of  spots,  observable  on  the 
discs  of  the  planets,  that  they  have  a  rotatory  n;otion  about 
their  own  axes,  the  time  of  which,  however,  seems  to  follow  no 
particular  law  either  with  regard  to  their  magnitude  or  distance 
from  the  sun.  Hence  it  appears  that  these  bodies  have  each  a 
diversity  of  seasons,  their  spring,  summer,  autumn,  and  winter, 
resembling  those  in  our  planets ;  they  have  likewise  the  same 
alternations  of  day  and  night,  and  in  short,  that  they  are  fitted 
to  the  accommodation  of  inhabitants. 

"  Wilk  coBilitataoM  fitted  to  the  ipo* 
Where  Profideaoe  a)l-*i»e  has  fixed  their  lot." 

The  excessive  heat  aod  cold  experienced  in  those  regions,  in 
consequence  of  their  proximity  or  remoteness  from  the  son,  as 
have  been  supposed  and  even  computed  by  some  authors,  ap- 
pear to  be  wholly  imaginary.  Uranus,  the  most  distant  planet  in 
our  system,  has  a  temperature  perhaps  not  at  all  different  from 
Mercury,  who  revolves  much  nearer  to  the  sun  than  oursehe*. 
The  light  and  heat  received  and  experienced  in  our  globe,  seen.* 
to  depend  more  upon  the  constitution  of  the  atmosphere  than 
any  other  cause;  or  why  have  we  mountains  covered  with  per* 
petual  snow,  and  whence  that  diminution  ot  licht  and  heat  ex- 
perienced by  aerial  voyagers,  but  in  consequence  of  the  ex- 
treme rarity  of  the  air  io  the  upper  regions !  and  if  this  be 
granted,  it  follows  immediate!)  that  a  simple  modification  in  the 
atmospheres  of  the  several  planets,  would  render  the  tempe- 
rature of  each  supportable  even  by  terrestrial  inhabitants. 

The  idea  of  the  temperature  of  the  several  planets  depending 
upon  their  distances  from  the  sun,  arises  from  considering  that 
body,  not  simply  as  the  cause  of  heat,  but  as  an  immense  mass 
of  fire,  possessing  in  itself,  independent  of  any  other  agent,  the 
power  of  heat;  whereas  there  is  every  reason  to  conclude  that 
it  is  only  by  a  combination  of  the  solar  rats  with  certain  parts 
of  our  atmosphere  that  the  effect  is  produced.  Water  poured 
upon  unslacked  lime  generates  heat  in  the  combined  mass,  and 
if  we  could  imagine  a  being  existing  in  such  a  mass,  we  shontd 
have  no  difficulty  in  conceiving  that  be  would  attribute  tl.at 
quality  to  the  water,  which  we  attribute  to  the  sua,  Although 
in  this  case  the  contrary  is  evident-  We  cannot  doubt  then. 
without  presumptuously  limiting  the  power  aod  wisdom  of 
the  Deity,  that  each  of  these  planets  is  peopled  with  million* 
of  beings  engaged  like  us  in  the  anxious  vicissitude  of  life,  at  I 
probably  each  having  its  philosophers  and  astronomers  c<  a- 
templating  this  immense  globe  as  a  mere  speck  in  the  str.ny 
firmament.  Nor  most  we  stop  here  :  it  is  also  highly  probab'e 
that  every  fixed  star  is  another  centre,  about  which  planets  are 
revolving,  as  those  of  our  s>  Mem  do  about  the  sun.  Instead 
therefore  of  one  sun  and  one  world,  as  the  it norant  imagine. 
reason  and  contemplation  point  oot  to  us  millions  of  suns  and 
millions  of  worlds,  each  peopled  by  myriads  of  inhabitants,  dis- 
persed through  infinite  space,  to  which  our  svstem  appears  hut 
as  a  mere  point  or  atom,  and  is  almost  lost  in  the  immensity 
of  the  creation. 

What  an  august,  what  an  amazing  concrptin::.  if  human 
imagination  can  conceive  it.  does  this  gno  of  the  works 
of  the  Creator!  Thousands  of  thousands  of  suns  multi- 
plied without  end.  and  ranged  all  round  ns.  at  immense  dis- 
tances from  each  other,  attended  by  ten  thonsjud  times  ten 
thousand  worlds,  all  io  rapid  motion,  \et  enlm.  regular,  and 
harmonious,  invariably  keeping  the  paths  prescribed  them  ;  and 
these  worlds  peopled  with  myriads  of  intelligent  beimrs.  formed 
for  an  endless  progression  in  perfection  and  felicity.  If  so  much 
power,  goodness,  and  magnificence,  be  displayed  in  the  materi.il 
creation,  which  is  the  least  considerable  part  of  the  universe, 
how  great,  wise,  and  gcod  must  Hs  be,  who  made  and  got  ems 
the  whole !" 
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lilt nmli  of  the  Planets,  are  certain  quantities  wnich  are 
necessary  to  be  known  in  order  to  determine  the  theory  of  (heir 
eliiptic  motion.  Astronomers  reckon  seven  of  those  quantities,  of 
which  five  relate  to  the  elliptic  motion,  viz.  1.  The  duration  of  the 
sidereal  revolution.  2.  The  mean  distance  or  semi-axis  major. 
3.  The  eccentricity,  from  which  is  derived  the  greatest  equation 
of  the  centre.  4.  The  mean  longitude  of  the  planet  at  any  given 
epoch.    5.  The  longitude  of  the  perihelion  at  the  same  epoch. 

The  two  other  elements  relate  to  the  position  of  the  orbit,  and 
are,  1.  The  longitude  at  a  given  epoch  of  the  nodes  of  the 
orbit  with  the  ecliptic.    2.  The  inclination  of  the  orbit  to  this 

Planet  WkctU,  are  wheels  by  whoso  mutual  connexion  a 
variable  angular  motion,  such  as  that  of  the  radius  vector  of  a 
planet  in  its  orbit,  may  be  exhibited.  The  common  contrivance 
now  in  use  for  this  purpose  was  invented,  we  think,  by  Dcsa- 

K tiers ;  it  consists  of  two  elliptical  wheels,  connected  either 
teeth  running  into  each  other,  or  by  a  band ;  these  wheels 
revolve  on  their  foci,  and  while  the  driving  ellipses  move  uni- 
formly, the  radios  vector  of  the  other  has  the  required  motion. 
A  much  older,  and  at  the  same  time  far  better,  method  than 
that  of  Desaguliers,  was  the  invention  of  M.  Joli  de  Dijon,  of 
which  the  following  is  an  account.  If  it  be  desired  to  move  a 
wheel  of  24  teeth  by  a  pinion  of  6,  in  such  a  manner  that  in 
some  parts  of  its  revolution  it  shall  move  as  swiftly  as  if  it  had 
but  13  teeth,  and  in  other  parts  as  slowly  as  if  it  had  43  teeth, 
the  method  of  accomplishing  this  is  as  follows  :— 

1.  Describe  the  rectangle  L  M  N  O,  fig.  7,  (see  Plate  Pile 
Enginet,  &c.)  having  its  side  N  O  equal  to  the  radii  of  the  great 
wheel,  and  the  pinion  taken  together,  and  its  breadth  L  N  equal 
to  their  thickness  ;  which  last  must  be  greater,  the  more  con- 
siderable the  inequality  of  the  proposed  movement.  Let  N  O 
be  so  divided  in  Q,  that  Q;0  may  be  to  Q  N,  as  6  to  48,  that  is  to 
say,  reciprocally  as  the  velocity  of  the  pinion  to  the  greatest 
velocity  of  the  wheel.  Also  divide  L  M  in  P.  in  the  proportion 
of  6  to  12,  or  reciprocally,  as  tbe  velocity  of  the  pinion  to  the 
least  velocity  of  tbe  wheel.  Then  join  PQ,  and  draw  as  many 
lines  S  R  parallel  to  L  M,  as  there  are  intended  to  bo  teclb  in 


the  great  wheels;  upon  which  write  the  degrees  of  velocity  they 
express,  which  are  In  tbe  inverse  ratio  of  their  lengths. 

2.  Let  two  truncated  cones  bo  formed  in  tbo  lathe;  om 
equal  to  that  which  would  be  formed  by  the  revolntian  of  the 
trapezoid  L  P  Q  N  about  L  N  as  an  axis ;  and  tbe  other  eqaa. 
to  what  would  be  formed  by  the  revolution  of  tbe  trapesoid 
P  Q  M  O  about  the  axis  M  O.  On  the  largest  of  these  in 
cones  let  tbe  circles  generated  by  the  revolution  of  the  points 
P,  T,  Q,  be  marked  and  distinguished  by  the  same  numeral 
figures  as  the  corresponding  parallels  of  tbe  rectangle  LO. 
Upon  tbe  two  bases  of  the  conic  frustum  describe  radial  lines, 
which  shall  make  angles  at  the  centre,  fig.  8,  In  the  same  pro- 
portion to  each  other,  as  the  intended  velocities  of  the  wheel, 
as  expressed  in  fig.  8,  and  let  teeth  be  cut  in  the  curve  inifswi 
of  the  cone  corresponding  with  these  lines ;  after  this,  look  an 
the  circles  that  express  the  different  velocities,  nod  have  hens 
traced  on  the  same  surface,  to  find  what  part  of  each  loots, 
ought  to  remain  opposite  its  corresponding  radius,  and  enter 
file  tbe  rest  away.  Thus  will  the  teeth  lie  in  an  oblique  or 
elliptical  curve,  on  the  conical  surface,  as  is  exhibited  in  the 
figure  by  a  darker  shade.  Tbe  pinion  must  be  made  of  a  rers- 
lar  conic  shape,  as  Is  shewn  at  M  O,  in  fig.  0.  By  this  con- 
trivance, tbe  largest  or  widest  teeth  will  always  meet  tie 
largest  part  of  the  pinion,  and  the  narrowest  will  correspond 
with  the  smallest  part ;  on  which  account,  though  the  mononaf 
the  pinion  be  uniform,  the  wheel  will  be  carried  uneqoaUy, 
according  to  tbe  assigned  law ;  and  in  n  similar  manner  sxw/ 
planet  wheels  be  described  to   exhibit  any  other  pr disss! 

PLANETARIUM,  an  astronomical  machine,  contrived  la 
represent  (be  motions  and  various  aspects  of  the  henvasty 
bodies,  parallelism  of  tbe  earth's  axis,  together  with  its  dieraal 

■■"---   and  by  these  means  to  explain  tbe  beautiful  variety 


of  the  seasons,  and  other  terrestrial  and  celestial  | 
has  ever  been  considered  as  one  of  the  noblest  efforts  of  sxa- 
cbanical  genius.  Among  the  variety  of  machines  contrives  isr 
these  purposes,  the  Planetarium,  or  Portable  Orrery,  fig.  1,  is 
best  adapted  for  representing  the  celestial  motions. 


A  planetarium  may  be  considered,  in  short,  as  a  diametrical 
section  of  the  universe,  in  which  tbe  npper  and  lower  hemis- 
pheres are  suppressed.  The  npper  plate  is  to  answer  for  the 
ecliptic  ;  on  this  are  placed,  in  two  opposite  but  corresponding 
circles,  tbe  days  of  the  month,  and  the  signs  of  the  ecliptic, 
*ith  their  respective  characters ;  by  this  plate  yon  may  set 
the  planetary  balls  so  as  to  be  in  their  respective  places  on  the 
ecliptic  for  any  day  in  the  year.  Through  the  centre  of  this 
plate  you  observe  a  very  strong  stem,  on  which  is  a  brass  ball 
to  represent  the  sun :  round  the  stem  are  different  sockets  to 
carry  the  arms  by  which  the  several  planets  are  supported. 


Tbe  planets  are  represented  by  ivory  balls,  having  the  fcessi- 
sphere  which  is  next  tbe  sun  white,  the  other  blank,  to  exhibit 
their  respective  phases:  and  these  planets  may  be  take*  of, 
or  put  on  with  ease,  as  occasion  may  require.  A  boat  the  pri- 
mary planets  are  placed  the  secondary  planets,  or  moons,  whicn 
arc,  in  some  instruments,  only  moveable  by  the  hand.  By  tim- 
ing the  handle,  all  the  planets  are  put  in  motion,  moving  mead 
that  ball  which  represents  tbe  sun.  And,  if  we  take  the  earth's 
motion  as  a  standard,  the  other  planets  move  with  the  saw* 
relative  velocities  and  periodical  times  with  which  they  travers* 
through  space.    The  planetarium  is  furnished  with  n   lasia, 
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which  when  il  U  placed  into  the  socket  oo  which  the  brass 
too  it  fitted,  throws  the  reflection  of  the  suu's  light  upon  all  the 
planets,  and  give*  their  proper  phases,  lie. 

In  the  Planetarium  exhibited  in  the  engraving,  0  represents 
the  Son,  which  is  fixed  firmly  to  a  wire  a,  and  has  no  motion  ; 
g  is  the  planet  Mercury,  revolving  round  tbe  San ;  $  is  the 
planet  Venus;  ©  represents  the  Earth,  and  <  the  Moon 
revolving  round  it;  /is  a  segment  of  brass  called  the  Earth's 
terminator,  which  shews  that  all  tbe  parts  of  the  Earth  behind 
it  are  not  illuminated  by  tbe  Sun;  £  is  tbe  planet  Mars; 
%  Jupiter  and  his  four  Satellites ;  1?  Saturn,  with  his  ring 
and  seven. satellites;  U  Herschel,  and  six  satellites.  Lisa 
amali  winch,  which  when  turned  gives  motion  to  Mercury  and 
Venus,  and  shews  the  Earth's  annual  motion  round  the  Son,  its 
dismal  motion,  and  the  Moon's  motion  round  the  Earth.  The 
projection  in  the  middle  of  the  circular  board  M,  consists  of  tbe 
following  parts :— A  steel  wire  A,  whose  lower  end  is  screwed 
to  a  bridge  under  the  board,  and  which  carries  the  Sun ;  over 
this  is  pot  a  tube,  on  whose  lower  end  a  worm  wheel,  worked 
by  a  worm  on  the  arbour  of  the  winch  L  above  mentioned,  is 
fixed;  and  to  tbe  upper  end  the  frame  of  wheels  N,  with  the 
Earth  and  Moon.  Over  these  is  a  conical  tube,  which  has  a 
Haunch  at  its  lower  end,  and  is  fastened  to  the  board  M  by 
three  screws ;  the  arms  carrying  the  planets  Mars,  Jupiter, 
Satan,  and  Herschel,  are  fitted  stiffly  upon  this  tube,  so  as 
not  to  torn,  unless  they  are  moved.  These  planets  do  not 
move  by  turning  the  winch,  but  are  to  be  set  by  hand,  as  also 
their  satellites.  In  the  frame  of  wheels  N,  figs.  1  and  2,  g  is 
the  first  wheel,  which  is  fixed  to  tbe  wire  «,  fig.  1.  and  is  with- 
out any  motion ;  this  works  into  another  wheel  h  of  tbe  same 
sine,  fixed  to  the  spindle  i  The  wheel  h  works  another  wheel 
a  of  the  same  sine,  on  whose  spindle  y,  fig.  I,  the  Earth  is  fixed. 
Besides  tbe  wheel  A,  the  spindle  t  has  three  other  wheels  lmnt 
fixed  on  it  The  wheel  /  turns  c,  which  works  a  pinion  above 
the  wheel  c,  canning  the  planet  Mercury  in  fig.  1 :  this  pinion 
has  a  hollow  spindle,  and  goes  over  tbe  wire  a.  The  wheel  m 
oo  the  spindle  t  works  into  p,  which  gives  motion  to  the  pinion 
• .  (whose  spindle  goes  over  the  spindle  of  the  pinion  which  car- 
ries Mercury,)  and  has  tbe  planet  Venus,  in  &g.  1,  fixed  to  it 
The  large  wheel  n  on  the  spindle  t  turns,  by  intermediate 
wheels,  the  pinion  &,  whose  arbor  goes  over  the  spindle  carry- 
ing the  Earth :  this  has  an  arm  for  the  Moon  fixed  to  it.  The 
wire  l,  to  which  the  Moon  is  fixed,  slides  up  and  down  through 
o  hole  in  tbe  end  of  the  arm ;  and  tbe  lower  end  of  the  wire 
rests  on  a  circular  ring  v,  whose  plane  is  parallel  to  tbe  plane 
of  the  Moon's  orbit,  so  that  as  the  arm  turns  round,  the  wire  is 
pushed  up  by  tbe  inclination  of  the  ring,  and  falls  by  its  own 
weight.  Beneath  this  is  a  ring,  with  divisions  on  it,  shewing 
the  Moon's  age.  When  the  winch  L  is  turned,  it  works  the 
worm  wheel  beneath  tbe  board  M,  and  moves  the  frame  N, 
fig.  1,  with  the  Earth  round  the  Sun ;  and  as  tbe  wheel  o  is 
fixed,  the  wheel  h  is  turned  by  rolling  round  it ;  and  as  k  (which 
it  works)  is  of  the  same  sise  with  tbe  other  two,  it  turns  the 
Berth,  so  that  its  axis  always  points  to  the  pole.  Tbe  wheel  /, 
by  means  of  tbe  wheel  e,  turns  the  pinion,  whioh  carries 
Mercury  in  fig.  1.  Tbe  wheel  m,  with  the  wheel  p,  turns  e; 
and  the  planet  Venus  in  fig.  1,  and  the  wheel  a,  turns  the 
pinion  #,  and  the  Moon,  as  before  described. 

PLANETARY,  something  that  relates  to  the  planets. 

Planetaxy  System,  is  the  system  or  assemblage  of  tbe 
planets,  primary  and  secondary,  moving  in  their  respective 
orbits,  round  their  common  centre  the  son. 

PLANIMETRY,  that  part  of  geometry  whioh  considers  lines 
and  plane  figures  without  any  regard  to  heights  or  depths.  Pla- 
nimetry is  particularly  restricted  to  the  mensuration  of  planes 
and  other  surfaces :  as  contradistinguished  from  stereometry 
or  the  mensuration  of  solids,  or  capacities  of  length,  breadth, 
nod  depth. 

PLANISPHERE,  a  projection  of  the  sphere  and  its  various 
esrcJenona  plane ;  as  upon  paper,  or  tbe  like.  In  this  sense, 
snaps  of  the  heavens  and  the  earth,  exhibiting  the  meridians 
aoo  other  circles  of  the  sphere,  may  be  called  planispheres. 

Plan  ism  EXE  is  sometimes,  also  considered  as  an  astrono- 
mical instrument,  used  in  observing  the  motions  of  the  hea- 
venly bodies;  being  a  projection  of  tbe  celestial  sphere  upon  a 
plane  representing  the  stars,  constellations,  fitc.  in  their  proper 
03. 


situatioas,  distances.  Ice.  as  the  astrolabe,  which  is  a  common 
name  for  all  such  projections.  In  all  planispheres  the  eye  it 
supposed  to  be  in  a  point  viewing  all  the  circles  of  the  sphere, 
and  referring  them  to  a  plane  beyond  them,  against  whioh  the 
sphere  is  as  it  were  flattened  ;  and  this  plane  is  called  the  plane 
of  projection,  which  is  always  some  one  of  the  circles  of  the 
sphere  itself,  or  parallel  to  some  one  of  them.  Among  the  infi- 
nite number  of  planispheres  which  may  be  furnished  by  the  dif- 
ferent planes  of  projection  and  the  different  positions  of  the  eye, 
there  are  two  or  three  that  have  been  preferred  to  the  rest 
Such  as  that  of  Ptolemy,  where  tho  plane  of  projection  is  paral- 
lel to  the  equator ;  that  of  Gemma  Frisius,  where  the  plane  of 
projection  is  the  colure,  or  solstitial  meridian,  and  the  eye  of 
the  pole  of  the  meridian,  being  a  stereo^raphical  projection ; 
or  that  of  John  de  Royas,  a  Spaniard,  whose  plane  of  projection 
is  a  meridian,  and  the  eye  placed  in  the  axis  of  that  meridian 
at  an  infinite  distance ;  being  an  orthographical  projeetion,  and 
called  the  ane  lemma. 

PLANKING,  the  act  of  covering  and  lining  the  sides  of  a 
ship  with  planks,  which  is  sometimes  by  the  artificers  called 
laying  on  the  skin.  This  completes  the  process  of  ship-building. 

PLANTAGO  Lakceolata.  (Rib  Grmts.)  This  is  a  peren- 
nial plant,  and  very  usefully  grown,  either  mixed  with  grasses, 
or  sometimes  alone :  it  will  thrive  in  any  soil,  and  particularly 
in  rocky  situations.  It  is  much  grown  on  the  hills  in  Wales, 
where,  by  its  roots  spreading  from  stone  to  stone,  it  is  often 
found  to  prevent  the  soil  from  being  washed  off,  and  has  been 
known  to  keep  a  large  district  fertile,  which  would  otherwise 
be  only  a  bare  rock.  Sheep  are  particularly  fond  of  it.  About 
four  pounds,  sown  with  other  seeds  for  pasture,  will  render  a 
benefit  in  any  situation  that  wants  it  Twenty- four  pounds  is 
usually  sown  on  an  acre  when  intended  for  tbe  sole  crop,  and 
sown  under  corn. 

PLANTING,  in  Agriculture  and  Gardening.  Tbe  first  thing 
in  planting,  is  to  prepare  the  ground  before  the  trees  or  plants 
arc  taken  out  of  the  earth,  that  they  may  remain  out  of  the 
ground  as  short  a  time  as  possible ;  and  the  next  is  to  take  up 
the  trees  or  plants  in  order  to  their  being  transplanted.  In 
taking  up  tbe  trees,  carefully  dig  away  the  earth  round  the 
roots,  so  as  to  come  at  their  several  parts  to  cot  tnem  off;  for 
if  they  are  torn  out  of  tbe  ground  without  care,  the  roots  will 
be  broken  and  braised,  to  the  great  injury  of  the  trees.  When 
you  have  taken  them  up,  the  next  thing  is,  to  prepare  them  for 
planting,  by  pruning  the  roots  and  heads.  And  first,  prune  off 
all  the  bruised  or  broken  roots,  all  such  as  are  irregular  and 
cross  each  other,  and  all  downright  roots,  especially  in  fruit 
trees,  shorten  the  larger  roots  in  proportion  to  the  age,  tbe 
strength,  and  nature  of  the  tree ;  observing,  that  tbe  walnut, 
mulberry,  and  some  other  tender-rooted  kinds,  should  not  be 
pruned  so  close  as  the  more  hardy  sorts  of  frnit  and  forest 
trees:  in  young  fruit  trees,  such  as  pears,  apples,  plums, 
peaches,  &c.  that  are  one  year  old  from  the  time  of  their  bud- 
ding or  grafting,  tbe  roots  may  be  left  only  about  eight  or  nine 
inches  long ;  but  in  older  trees,  they  must  be  left  of  a  much 
greater  length ;  but  this  is  only  to  be  understood  of  the  larger 
roots,  for  the  small  ones  must  be  chiefly  cut  quite  out,  or 
pruned  very  short 

The  next  thing  is,  the  pruning  of  their  heads,  which  most  be 
differently  performed  in  different  trees,  and  the  design  of  the 
trees  must  also  be  considered ;  thus,  if  they  are  intended  for 
walls  or  espaliers,  it  is  best  to  plant  them  with  tbe  greatest  part 
of  their  heads,  which  should  remain  on  till  they  begin  to  shoot 
in  the  spring,  when  they  must  be  cut  down  to  ^t  or  six  ryes, 
at  the  same  time  taking  care  not  to  disturb  the  roots.  But  if 
the  trees  are  designed  for  standards,  yon  should  prune  off  all 
the  small  branches  close  to  the  place  where  they  are  produced, 
as  also  the  irregular  ones  which  cross  each  other ;  and  after 
having  displaced  these  branches,  you  should  also  cut  off  all 
such  parts  of  branches  as  have,  by  any  accident,  been  broken 
or  wouoded ;  but  by  no  means  cut  off  the  main  leading  shoots, 
which  are  necessary  to  attract  from  the  root  and  thus  promote 
tbe  growth  of  tbe  tree. 

Having  thus  prepared  the  trees  for  planting,  you  must  now 

proceed  to  place  them  in  the  earth ;  but  if  the  first  trees  have 

been  long  out  of  the  ground,  so  that  the  fibres  of  the  roots  are 

dried,  place  them  eight  or  ten  hours  in  water  before  they  are 
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hate  te  saw*  *  «mkt  that  she  naaaanar  he 
4*  pah  im  saw  ym<  aa  beaere  toy  »e*e 

'      wsasaentaV, 
#t  snay  asfl  aa  befweeai  eaery  aaet*  Chat 

fa'tV  fcrt^   awt  4a  aat 

«rlw*b  j*  a  great  faaat,  sepMitiy  if  the  gr  wad 
* jjeasjaeel  the  trees,  they  aaaaad  be 
fa*  gr*ew4,  t*  prevent  tmem 

raatt;  as  t*  nucha*  acre 

a  seat  trans  Ike  wall,  t*  abieb  Ike 
muaae  mmm  we  mmC  to  prevent  flMV  aeaag  Uvvi  ap  by  the 
wand,  1W  seasena  far  slaatiag  are  ftnow,  arrarsaag  t#  the 
daft* eat  Mrti  af  frees,  or  the  seal  is  which  they  are  printed ; 
far  the  treee  whaee  lesree  sail  *aT  m  waster,  the  best  time  is  the 
I  t  flawing  af  October,  praaided  the  evil  is  dry ;  bat  if  H  is  a 
aery  vet  seal,  it  is  better  la  defer  H  till  the  latter  end  of 
ftbraary,  *r  the  h%pmmm%  af  March ;  aad  far  saaay  kiads  af 
ere* green* ,  fbe  begieataf  af  April  is  by  Car  the  beat  seasaa ; 
fbawgbtbey  snay  be  safdir  rsmored  at  Midsanasner,  provided 
the*  ere  net  fa  be  earned  very  far ;  bat  yaa  should  always 
snen*  ebaiea  af  a  efaady  wet  seasaa. 

Pis  at*,  im  tUrt&Bf,  orgaaie  vegetable  bodies,  eoaststias;  af 
rant*  nad  atber  oarfe. 

inmost  of  PlonU  or  Vo$eUbU$* — The  seeds  af  saaay  kiads  af 
*ef  efables  are  sa  mnmerom*,  that  if  the  whale  prodaee  af  a 
nlagJe  plant  were  pat  lata  earth,  aad  to  eosae  to  maturity  io  dae 
course,  the  whale  sarfaee  af  the  earth  waald  be  covered  with 
them  \n  »  lew  years,  Than,  the  byosciamos,  which  of  aH 
known  plants,  pradaees  the  greatest  number  of  seeds,  woald 
im  this  parpase  require  aa  more  taaa  four  years.  According 
ti#  some  experiments,  it  bas  been  found,  that  oae  stem  of  the 
hyoseJaaitts  produces  more  tbaa  60/100  seeds,  mad  if  we  admit 
the  oomber  to  be  only  10,000,  it  would  amount,  at  the  fourth 
crop,  to  IS**) <**).(**), ***),(**);  and  as  the  whole  sorface  of 
the  earth  is  calculated  to  contain  no  more  than  5,607,634.462, 
MQ/1M  square  feet,  it  will  be  seen,  that  if  we  allow  only  a 
square  foot  to  each  plant,  the  whole  surface  of  the  earth  would 
b«  insumeient  to  contain  the  prodaee  of  a  single  byosciamos  at 
the  *n<\  of  the  fourth  year. 

PLAHTKK,  In  Pharmacy,  is  defined  to  be  an  external  appli- 
cation, of  a  harder  consistence  than  our  ointments ;  these  are 
to  be  spread  according  to  the  different  circumstances  of  the 
wound,  place,  or  patient,  either  upon  linen  or  leather. 

Pt.AHttn,  among  Builders,  fee.  The  plaster  of  Paris  is  a 
preparation  of  several  species  of  gypsums,  dug  near  Mont 
M  sltre,  a  village  in  the  neighbourhood  of  Paris ;  whence  the 
name. 

PLAT,  a  sort  of  plaited  cordage  formed  of  the  yarns  of  old 
rope  twisted  into  fosas.  It  is  used  to  wind  aboot  that  part  of 
the  cable  which  lies  in  the  hawse-hole,  where  it  would  otherwise 
be  greatly  injured  by  the  continual  friction  produced  by  the 
agitation  of  the  ship  in  stormy  weather.  See  the  articles 
Fa  mm  ft*  and  Hmivick. 

PLATALKA,  the  Spoonbill,  in  Ornithology,  a  genus  belong- 
ing to  the  order  of  gralla*.  The  beak  is  plain,  and  dilates 
towards  the  point  into  an  orbicular  form ;  the  feet  have  three 
toes,  and  are  half-palmated.    There  are  three  species. 

PLATA  NIJ8,  the  Plane  Tree,  a  genus  of  the  poly  and  ri  a 
order,  In  the  mononcla  claim  of  plants.  There  are  two  species, 
the  Oriental  and  American. 

PLATBAND  of  a  Door  or  Window,  Is  used  for  the  lintel, 
where  that  is  made  square,  or  not  much  arched  ;  these  platbands 
art  usually  erossad  with  bars  of  Iron  when  they  have  a  great 
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ptatiaa  is  by 
body  ia  aature.  Its  speeafe  gravity  ia  31*54. 
leabfe,  though  coaatf  eraaty  harder  taaa  either 
aad  it  hardens  saach  under  the  hasaaaer.  Its 
touchstone  is  not  distinguishable  from  that  oi 
piatiaa  requires  a  very  strong  heat  to  saeit  it ;  bat 
by  a  white  beat,  its  parts  will  adhere  together  by 
This  property,  which  is  distinguished  by  the 
is  peculiar  to  piatiaa  and  iron,  which  resemble 
wise  in  their  infusibtlity.  Piatiaa  is  not  altered  by  exposure  a) 
air,  neither  is  it  acted  upon  by  the  most 
acids,  evea  when  boiling  or  distilled  from  it.  The 
best  adapted  to  the  solution  of  platina,  is  composed  of  oacsart 
of  the  nitric,  and  three  of  muriatic  acid.  The  solution  does  sat 
take  place  with  rapidity.  From  its  hardness,  iaiuaibattfy,  aal 
difficulty  of  being  acted  apon  by  most  agents,  platina  ia  of  great 
value  for  making  various  chemical  vessels.  Platina  may  at 
drawn  into  very  fine  wire.  There  are  two  oxides  of  piatiaa.  It 
is  dissolved  in  chlorine,  and  salphate  of  platina  snay  be  obtataei 
by  passing  a  current  of  sulphuretted  hydrogen  gas  through  las 
nitro-muriatic  solution.  A  fulminating  powder  is  obtained 
from  platina. 

PLATING,  is  the  art  of  covering  baser  metals  with  a  this 
plate  of  silver,  either  for  use  or  for  ornament.  It  is  said  is 
have  been  invented  by  a  spur-maker,  not  for  show,  but  for  real 
utility.  Till  then  the  more  elegant  spurs  in  common  use  «ere 
made  of  solid  silver ;  and  from  the  flexibility  of  that  metal, 
they  were  liable  to  be  bent  into  inconvenient  forms  by  tat 
slightest  accident.  To  remedy  this  defect,  a  workman  at  Bir- 
mingham contrived  to  make  the  branches  of  a  pair  of  spurs  hol- 
low, and  to  fill  that  hollow  with  a  slender  rod  of  steel  ires, 
Finding  this  a  great  improvement,  and  being  desirous  to  add 
cheapness  to  utility,  he  continued  to  make  the  hollow  larger, 
and  of  course  the  iron  thicker  and  thicker,  till  at  last  he  dis- 
covered the  means  of  coating  an  iron  spur  with  silver  in  such  a 
manner  as  to  make  it  equally  elegant  with  those  which  were 
made  wholly  of  that  metal.  The  invention  was  quickly  applied 
to  other  purposes ;  and  to  numberless  utensils,  which  were  for- 
merly made  of  brass  or  iron,  are  now  given  the  strength  of  these 
metals,  and  the  elegance  of  silver,  for  a  small  additional  expense. 

PLATONIC  Year,  or  the  Great  Year,  is  the  period  of  tiaw 
determined  by  the  revolution  of  the  equinoxes,  upon  a  suppo- 
sition of  the  precession  going  on  uniformly  till  they  have  mads 
one  complete  revolution.    See  Precession. 

PLATOON,  in  the  Military  art,  a  small  square  body  of  forty 
or  fifty  men,  drawn  nut  of  a  battalion  of  foot,  and  placed  be* 
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tween  the  squadrons  of  bone,  to  sustain  them ;  or  in  ambus- 
cades, straits,  and  defiles,  where  there  is  no  room  for  whole 
battalions  or  regiments. 

PLATYPUS,  a  quadruped  of  the  order  of  brats,  bat  with  a 
month  shaped  like  the  bill  of  a  duck ;  feet  webbed. 

PLEA,  that  which  either  party  alleges  for  himself  in  court 
These  are  divided  into  pleas  of  the  crown  and  common  pleas. 
Pleas  of  the  crown  are  all  suits  in  the  king's  name  against 
offences  committed  against  his  crown  and  dignity,  or  against 
his  crown  and  peace.  Common  pleas  are  those  that  aire  held 
between  common  persons.  Common  pleas  are  either  dilatory, 
or  pleas  to  the  action.  Pleas  dilatory,  are  such  as  tend  merely 
to  delay  or  put  off  the  suit,  by  questioning  the  propriety  of  the 
remedy  rather  than  by  denying  the  injury.  Pleas  to  the  action, 
are  such  as  dispute  the  very  cause  of  suit.    3  Black.  901. 

PLEADINGS,  in  general,  signify  the  allegations  of  par- 
ties to  suits,  when  they  are  pot  into  a  proper  and  legal  form ; 
and  are  distinguished  in  respect  to  the  parties  who  plead  them, 
by  the  name  of  bars,  replications,  rejoinders,  sur-rejoinders, 
rebutters,  so r-rc butters,  &c.  and  though  the  matter  in  the 
declaration  of  court  does  not  properly  come  under  the  name  of 
pleading,  yet,  being  often  comprehended  in  the  extended  sense 
of  the  word,  it  is  generally  considered  under  this  head. 

PLBASURE  BOAT,  a  boat  fitted  up  for  receiving  company 
to  anil  op  and  down  a  river,  harbour,  or  lake,  &e. 

PLEIADES,  in  Astronomy,  an  assemblage  of  stars  In  the 
nock  of  the  constellation  Taurus. 

PLENE  ADMINISTRAVIT,  a  plea  pleaded  by  an  executor 
or  administrator,  where  they  hate  administered  the  deceased's 
estate  faithfully  and  justly  before  the  action  brought  against 


PLENUM,  in  Physics,  denotes,  according  to  the  Cartesians. 
that  state  of  things  wherein  every  part  of  space  is  supposed  to 
be  fall  of  matter ;  in  opposition  to  a  vacuum. 

PLBNU8  Flos,  in  Botany,  a  full  flower ;  a  term  expressive 
of  the  highest  degree  of  luxuriance  in  flowers.  The  petals  in 
full  Sowers  are  so  multiplied  as  to  exclude  all  the  stamina,  and 
freqoently  to  ehoak  op  the  female  organ,  so  that  such  flowers, 
taoogb  delightful  to  the  eye,  are  vegetable  monsters.  Flowers 
with  snore  than  one  petal  are  most  liable  to  this ;  such  as  the 
ranunculus,  anemony,  poppy,  myrtle,  &c.  &c.  Flowers  with 
ooe  petal  only  are  but  seldom  subject  to  this  fulness ;  these, 
however,  are  not  totally  exempt,  as  may  be  seen  in  the  double 
polyanthus,  hyacinth,  crocus,  fcc.  In  flowers  with  one  petal, 
the  mode  of  luxuriance,  or  impletion,  is  by  a  multiplication  of 
the  divisions  of  the  limb,  or  upper  part.  In  flowers  with  more 
than  one  petal,  is  a  multiplication  of  the  petals  or  nectarium. 

PLEURISY,  in  Medicine,  a  violent  pain  in  the  side,  attend. 
od  with  an  acute  fever,  a  cough,  and  a  difficulty  of  breathing. 

PLBURONECTES,  the  Flounder,  in  Natural  History,  a 
genas  of  fishes  of  the  order  thoracici.  Under  this  genus  is  in- 
cluded the  Hallibut.  the  Plmise,  the  Dab,  the  Flounder,  the  Sole, 
the  Turbot,  &c.  which  require  no  particular  description. 

PLOT,  in  dramatic  Poetry,  is  sometimes  used  for  the  fable 
of  a  tragedy  or  comedy,  but  more  particularly  the  knot  or  in* 
trigoe  which  makes  the  embarrassment  of  any  piece.  The  un- 
ravelling puts  an  end  to  the  plot. 

Plot,  in  Surveying,  the  plot  or  draught  of  any  field,  farm,  or 
manor,  surveyed  with  an  instrument,  and  laid  down  in  the 
proper  figure  and  dimensions. 

PLOTTING,  among  Surveyors,  is  the  art  of  laying  down  on 
paper.  &c.  the  several  angles  and  lines  of  a  tract  of  ground 
surveyed  by  a  theodolite,  &c.  and  a  chain. 

PLOTUS,  or  Darter,  a  genus  of  birds  of  the  order  anseres. 
The  generic  character  is  bill  straight,  pointed  toothed  ;  nostrils 
a  slit  near  the  base ;  face  and  chin  naked  ;  legs  short,  all  the 
toes  connected.    Of  this  genus  there  are  three  species. 

PLOUGH,  in  Agriculture,  a  machine  for  turning  up  the  soil, 
contrived  to  save  the  time,  labour,  and  expense,  that  without 
this  instrument  must  have  been  employed  in  digging  land  to 
prepare  it  for  the  sowing  of  all  kinds  of  grain. 

Plough,  among  Bookbinders,  is  a  machine  for  cutting  the 
edges  of  the  leaves  of  books  smooth. 

PLUG,  a  piece  of  timber  formed  like  the  frustum  of  a 
cone,  and  is  used  for  different  purposes,  as.  Hawse-Plugs, 
are  made  to  stop  the  hawse  holes  when  the  cables  are  unbent, 


or  not  in  them.  Their  use  is  to  prevent  the  wster  coming  in 
when  the  ship  pitches.  Shot  Pluos,  are  used  to  stop  the 
breaches  made  in  the  bottom  of  a  ship  by  cannon-balls,  and 
are  formed  of  various  sixes,  according  to  the  different  sixes  of 
shot 

PLUMBERY,  the  art  of  casting  and  working  lead,  and  using 
it  in  building. 

PLUM-TREE.    See  Prunus. 

PLUMMET,  among  Artificers,  denotes  a  perpendicular  to  the 
horizon ;  so  called  as  being  commonly  erected  by  means  of  a 
plummet. 

PLUMMING,  among  Miners,  is  the  method  of  using  a  mine- 
dial,  in  order  to  know  the  exact  place  of  the  work  where  to  sink 
down  an  air-shaft,  or  to  bring  an  adit  to  the  work,  or  to  know 
which  way  the  load  inetlnes  when  any  flexure  happens  in  it. 

PLUNDER,  in  sea  language,  a  name  given  to  the  effects  of 
the  officers  and  crew  of  a  prime,  when  pillaged  by  the  captors. 
In  the  military  art,  plunder  is  a  booty  of  any  kind. 

PLUNGER,  in  Mechanics,  the  same  with  the  forcer  of  a 
pump. 

PLURALITY.  If  any  person  having  one  benefice  with  cure 
of  souls  of  eight  pounds  a  year  in  the  king's  books,  shall  accept 
another  of  whatsoever  value,  and  be  instituted  and  inducted 
into  the  same,  the  former  benefice  shall  be  void  ;  unless  he  has 
a  dispensation  from  the  archbishop  of  Canterbury,  who  has 
power  to  grant  dispensations  to  chaplains  of  noblemen  and 
others,  under  proper  qualifications,  to  hold  two  livings,  provided 
they  are  not  more  than  thirty  miles  distant  from  each  other, 
and  provided  that  he  resides  in  each  for  a  reasonable  time  every 
year,  and  that  ho  keeps  a  sufficient  curate  in  that  in  which  he 
does  not  ordinarily  reside. 

PLUS  in  Algebra,  a  character  marked  thus  +,  used  for  the 
sign  of  addition. 

PLUSH,  in  Commerce,  a  kind  of  stuff  leading  a  sort  of  velvet 
nap,  or  shag,  on  one  side,  composed  regularly  of  a  woof  of  a 
single  woollen  thread,  and  a  double  warp,  the  one  wool,  of  two 
threads  twisted,  the  other  goat's  or  earners  hair ;  though  there 
are  stome  plushes  entirely  of  worsted,  and  others  composed 
wholly  of  hair. 

PLUVIOMETER,  a  machine  for  measuring  the  quantity  of 
rain  that  falls. 

PLYING,  in  a  nautical  sense,  is  the  act  of  making,  or 
endeavouring  to  make,  a  progress  against  the  direction  of  the 
wind,  hence  a  good  Pljjer  is  a  vessel  that  makes  great  advances 
in  this  manner  of  sailing. 

PNEUMATICS,  may  be  defined  the  science  which  treats  of 
the  properties  of  air  in  general,  or  perhaps  with  more  propriety 
the  term  expresses  the  science  that  investigates  the  mechanical 
properties  of  elastic  and  aeriform  fluids,  such  as  their  weight, 
density,  compressibility,  and  elasticity. 

In  the  article  Air  Pump,  page  21, 1  have  shewn  how  the 
weight,  or  specific  gravity,  of  the  air  may  be  ascertained.  The 
density,  compressibility,  and  elasticity  of  the  air  were  illustrated 
in  my  explanation  of  the  common  air  pump,  its  construction 
and  principle  of  action,  page  20  column  2. 

I  shall  in  this  article  confine  myself  to  experiments  in  pneu- 
matics 1  science,  as  best  calculated  to  illustrate  its  principles. 

Preliminary  Facts.— The  air  is  a  fluid  which  we  breathe  ;  for 
it  envelopes  our  globe  to  a  considerable  height  around  it. 
Clouds  and  vapours  float  in  it,  and  the  whole  is  called  the  «i- 
mospkere.  As  it  is  possessed  of  gravity,  like  other  fluids,  it  must 
press  upon  bodies  in  proportion  to  the  depth  at  which  they  are 
immersed  in  it;  and  it  also  presses  in  every  direction,  in  com- 
mon with  all  other  fluids.  It  however  differs  from  all  other 
fluids  in  the  four  following  particulars: — 1.  It  can  be  com- 
pressed into  less  space  than  it  naturally  possesses.  2.  It  can- 
not be  congealed  or  fixed  as  other  fluids  may.  3.  It  is  of  a 
different  density  in  every  part  upward  from  the  earth's  sur- 
face, decreasing  in  its  weight,  bulk  for  bulk,  the  higher  it  rises; 
and  therefore  must  also  decrease  in  density.  4.  It  is  of  an 
elastic  or  springy  nature,  the  force  of  its  spring  being  equal  to 
its  weight  , 

People  unacquainted  with  the  principles  of  natural  philoso- 
phy, would  not  suppose  that  the  air  by  which  we  are  sot- 
rounded,  ia  a  material  substance,  like  other  visible  matter. 
Being  invisible,  and  affording  no  resistance  to  the  touch,  it 
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Hems  to  them  extraordinary,  to  consider  It  u  a  solid  and 
male  rial  substance,  yet  a  few  experiment*  will  convince  them 
that  It  Is  really  matter,  possessing  weight,  nod  the  power  of 
resisting  bodies  that  press  against  it. 

Experiment  \.—  Take  a  bladder  that  has  Dot  the  neck  tied,  joo 
way  press  the  sides  together  and  squeeze  it  into  an;  shape. 
Blow  into  this  bladder,  and  tie  a  string  fast  round  tbe  neck ; 
you  cannot  then,  without  breaking  the  bladder,  press  the  sides 
together  ;  you  can  scarcely  alter  its  figure  by  pressure.  Whence 
then  arise  these  effects?  When  empty,  you  could  press 
the  bladder  into  any  form  ;  but  the  air  with  which  it  is  filled 
prevents  this  ;  tbe  remittance  you  experience,  when  it  is  filled 
with  air,  proves  that  air  is  matter. 

Experiment  2  —  We  say  a  vessel  is  empty,  when  we  have 
poured  out  of  it  tbe  water  it  contained :  hot  if  a  glass  jar  be 
plunged  with  its  mouth  downward  into  a  vessel  of  water,  there 
will  hot  very  little  water  get  into  the  jar,  became  the  air,  of 
which  it  is  foil,  keeps  the  water  out  Or,  throw  a  bit  of  cork 
Into  a  bason  of  water,  put  an  empty  tumbler  over  it  with  tbe 
month  downwards,  force  it  down  through  the  water;  the  cork 
will  shew  the  surface  of  the  water  within  the  tumbler,  and  you 
will  see  that  it  will  not  rise  so  high  within  as  without  the  glass; 
nor,  if  you  press  ever  so  hard,  will  it  rise  to  the  same  level. 
The  water  is,  therefore,  prevented  from  rising  within  the  tum- 
bler, by  some  substance  which  occupies  the  inside.    This  sub- 

Exp.  3.  Open  a  pair  of  common  bellows,  stop  np  the  nonle 
securely ;  yon  cannot  shot  the  bellows,  which  seems  filled  with 
something  that  yields  a  little,  like  wool ;  unstop  tbe  nozzle,  the 
air  will  be  expelled,  it  may  he  felt  against  the  hand,  and  tbe 
bellows  will  now  shut.— When  the  air  is  at  rest  we  can  move 
in  it  with  facility;  nor  does  it  offer  a  perceptible  resistance, 
except  the  motion  he  quick,  or  the  surface  opposed  to  it  consi- 
derable; but  when  this  is  the  case,  its  resistance  is  very  per- 
ceptible, as  may  be  easily  perceived  by  the  motion  of  a  fan. 
When  air  is  in  motion,  it  constitutes  wind,  which  is  nothing 
more  than  a  current  or  stream  of  air,  varying  in  its  force  ac- 
cording to  its  velocity. 

The  invisibility  of  air,  therefore,  is  only  the  consequence  of 
its  transparency ;  but  it  is  possessed  of  all  the  common  pro- 
perties of  matter.  Wc  say  a  vessel  is  empty,  in  the  usual  way 
of  speaking,  when  it  is  filled  with  air. 

Tht  Mechanical  Propertiti  of  Air.— But  it  is  possible  to 
empty  a  vessel  of  the  air  it  contains,  by  which  means  we  shell 
be  able  to  discover  several  properties  of  this  fluid.  The  instru- 
ment or  machine  by  which  this  operation  is  performed,  is  called 
an  Aia.  Pun?.    See  pages 20—  23. 

4.  To  demonstrate  the  weight  of  air  by  experiment,  take  a 
hollow  copper  ball,  or  other  vessel,  which  holds  a  quart,  (wine 
measure),  having  a  neck  to  screw  on  the  plate  of  the  air  pump  ; 
weigh  it  when  full  of  air,  exhaust  it,  and  weigh  it  when  empty  ; 
it  will  have  lost  16  grains,  the  weight  of  a  quart  of  air.  But  a 
quart  of  water  weighs  14624  grains:  this  divided  by  16, 
quotes  S14  iu  round  numbers ;  so  that  water  is  914  times  as 
heavy  as  air,  near  tbe  surface  of  the  earth. 

When  tbe  receiver  is  placed  upon  the  plate  of  the  air  pnmp 
without  exhausting  it,  ft  may  be  removed  again  with  the  almost 
facility,  because  there  ia  a  mass  of  air  under  it  that  resists,  by 
its  elasticity,  the  pressure  on  the  outside  ;  bat  exhaust  the  re- 
ceiver, thus  removing  the  counter  pressure,  and  it  It  will  beheld 
down  to  tbe  plate  by  the  weight  of  tbe  air  upon  it. 

5,  To  determine  what  the  pressure  of  the  air  amounts  to. 
The  surface  of  a  fluid  exposed  to  the  air,  is  pressed  by  the 
weight  of  tbe  atmosphere  equally  on  every  part,  and  remains 
at  rest.  If  the  pressure  be  removed  from  any  particular  part, 
the  fluid  yields  in  that  part,  and  is  forced  out  of  its  situation. 

Into  the  receiver  A  pot  a  small  vessel  with  quicksilver,  or 
any  other  fluid,  and  through  the  collar  of  leathers  at  B,  suspend 
a  glass  tube,  hermetically  sealed,  over  tbe  small  vessel.  Ex- 
haust the  receiver,  let  down  the  tube  into  the  quicksilver,  which 
will  not  rise  ioto  the  (a  bo  as  long  as  the  receiver  continues 
empty.  Rc-admit  the*  air,  the  quicksilver  will  ascend.  Tbe 
reason  Is  this :  upon  exhausting  the  receiver,  the  tube  is  like- 
wise emptied  af  air ;  and  therefore,  when  it  is  immersed  in  the 
quicksilver,  and  the  air  re-admitted  into  the  receiver,  the  surface 
of  the  quicksilver  is  pressed  upon  by  the  air,  except  that  portion 


whieb  lies  above  the  oriiee  «f  the  tabs; 
consequently  It  most  rise  in  the  tabs,  sasl 
continue  so  to  do,  an  til  tbe  weight  aftta 
elevated  quicksilver  prasses  aaforofbiym 
that  portion  which  Ilea  beneath  the  tuba,  at 
tbe  weight  of  tbe  air  does  osj  every  ather 
equal  portion  with  tbe  tube.  Take  a  ca*>- 
mon  syringe  of  any  kind,  and  having  poshes1 
the  piston  to  tbe  farthest  end,  teasers*  k 
into  water;  draw  np  the  piston,  Ike  watar 
will  follow,  because,  when  the piston  is pal- 
ed up,  the  air  is  drawn  oot  of  tbe-  syrssfs 
witb  it,  and  the  pressure  of  tbe  ntmnspawi 
is  removed  from  tbe  part  of  the  water  ha. 
mediately  under  it ;  consequently  the  new 
is  obliged  to  yield  in  that  part  to  the  pro- 
sure  on  the  surface, 
fl.  Upon  this  principle  those  pomps  called  sweatay  nnssss 
act :  the  piston  fitting  tightly  the  inside  of  tbe  barrel,  by  bessr 
raised  up,  removes  the  pressure  of  the  atmosphere  from  thai 
part,  and  consequently  the  water  Is  drawn  np  by  tbe  presses* 
npon  tbe  aorface.  The  pressure  of  the  atmosphere  is  theater, 
cause  of  tbe  ascent  of  water  in  pumps  ;  a  column  of  wassr  ■ 
feet  high  Is  a  counterpoise  to  one  as  high  as  the  atmosphere. 
As  mercury  is  fourteen  times  as  heavy  as  water,  a  cohmm  af 
that  fluid  need  only  be  A  of  the  length  of  one  of  water,  tatsrn 
an  equal  counterpoise  to  the  pressure  of  the  air;  and  mai 
ingly,  having  tilled  with  mercury  a  glass  tube  about  thro*  feci 
long,  hermetically  sealed  at  one  end,  invert  it  into  ■  email  bassa 
of  mercury,  and  the  mercury  will  rise  to  the  height  af  aasat 
29J  inches,  and  there  remain  suspended,  leaving  at  the  w# 
of  the  tuhe  a  space  or  perfect  vaonum;  the  column  efaaanarj 
varies  in  height,  and  consequently  the  pressure  of  the  air  best**- 
entat  different  times.  This  phenomenon,  too  remarkable  ■  ss 
long  unobserved,  led  to  the  observation  that  the  change*  ia 
tbe  height  of  the  mercury  were  accompanied,  or  very  qaietiy 
succeeded,  by  alterations  in  the  weather.  Tbe  ll  " 
tained   the  name    of  the  weather  glass:  fi 

suring  the  weight  of  the  atmosphere,  it  is  called  the  1 . 

which  is  merely  a  tube  filled  with  mercury,  and  inverted  is**  i 
bason  of  the  same.    Set  B*rohbtbr,  p.  VI. 

7.  Take  a  receiver,  open  at  the  top,  and  cover  H  win  yaw 
hand  ;  exhaust  the  receiver,  and  thereby  take  off  tbe  pseamw 
from  the  palm  of  tbe  hand  :  yon  will  then  feel  it  pressed  den  by 
immense  weight,  so  as  to  give  pain  that  would  noon  he  ssMf- 
portable,  and  endanger  the  fracture  of  your  band. 

H.  If  the  top  of  tbe  receiver  be  covered  by  a  pieeeaTmt 
glass,  upon  exhausting  it,  the  glass  will  be  broken  In  pieces  hr 
the  inoumbent  weight ;  and  this  would  happen  to  the  nether 
itself,  but  for  Its  arched  top,  that  resists  the  weight  better  thai 
a  flat  surface.  This  experiment  maybe  varied,  by  tying  a 
a  piece  of  wet  bladder  over  the  open  mouth  of  tbe  receiver, 
and  leaving  it  to  dry  until  it  becomes  as  tight  as  a  dram.  Cam 
exhausting  tbe  receiver,  you  will  perceive  the  bladder  reedarti 
concave,  and  it  will  yield  more  and  more,  until  ft  break  win* 
loud  report  occasioned  by  the  air  striking  forcibly  against  (he 
inside  of  the  receiver. 

9.  Air,  one  of  the  most  elastic  bodies  In  nature,  is  easily  can- 
pressed  into  less  compass  than  It  oommonly  ocenpies ;  snl 
when  the  pressure  is  removed, it  regains  Its  former  bulk. 

""  Let  meroory  be  poured  into  ■  bent  tube,  A  S 

CD,  open  at  both  ends,  to  a  small  height,  a*BC 
then  stopping  the  end  D  with  a  cork  or  other- 
wise air-tight,  measure  the  length  of  coated 
air  D  C,  and  pour  mercury  into  tbe  ether  hg 
A  B,  till  tbe  height  above  tbe  surface  of  that  ia 
C  D  be  equal  to  tbe  height  at  which  it  stands  is 
the  barometer  at  the  time.  Then  it  ia  plant, 
that  the  air  in  the  shorter  leg  will  be  compress- 
ed witb  a  force  twice  as  great  as  at  first,  wwea 
it  possessed  the  whole  space  CD;  lor  Ibta 
it  was  compressed  only  with  the  weight  of  the 
atmosphere,  but  now  it  is  compressed  by  that 
weight,  and  the  additional  equal  weight  of  a 
column  of  mercury.  Tbe  surface  of  the  mer- 
cury will  now  be  itE;  and  it  will  be  hand 
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wpoa  measuring  it*  that  the  space  D  E,  into  which  the  air  is 
aow  compressed,  is  just  half  the  former  C  D.  If  another 
column  at  mercury  were  added,  equal  to  the  former,  it  wooid  be 
■•dared  into  one-third  of  the  space  it  formerly  occupied. 
Hence  the  density  of  the  air  is  proportional  to  the  force  that 
(presses  it. 
As  all  the  parts  of  the  atmosphere  gravitate,  or  press  upon 
other,  the  air  next  the  surface  of  the  earth  is  more  com- 
pressed and  denser  than  what  is  at  some  height  above  it,  in 
th*  same  manner  as  wool  thrown  into  a  pit  The  wool  at  the 
bottom  having  all  the  weight  of  what  was  above  it,  would  be 
•sjoeesed  into  a  less  compass  ;  the  layer  or  stratum  above  it, 
would  not  be  pressed  so  much ;  the  one  above  that,  still  less ; 
sad  so  on,  till  the  upper  one,  having  no  weight  over  it,  would 
bo  in  its  natural  state.  This  is  the  case  with  the  air,  or  atmo- 
sphere that  surrounds  our  earth,  and  accompanies  it  in  its  mo- 
tion round  the  sun.  On  the  top  of  lofty  buildings,  but  still  more 
osj  those  of  mountains,  the  air  is  less  dense  than  at  the  level  of 
the  sea.  The  height  of  the  atmosphere  has  never  yet  been  ex- 
actly ascertained ;  on  account  of  its  elasticity,  it  may  extend  to  an 
Issmense  distance,  becoming  rarer  in  proportion  to  its  distance 
from  the  earth.  It  is  observed,  that  at  a  greater  height  than 
46 miles,  it  does  not  refract  the  rays  of  light  from  the  snn ;  and 
this  is  usually  considered  as  the  limit  of  the  atmosphere.  In  a 
rarer  state  it  may  extend  much  farther,  and  this  is  by  some 
thought  to  be  the  case,  from  the  appearance  of  certain  meteors 
which  have  been  reckoned  to  be  70  or  80  miles  distant,  and 
whose  light  is  thought  to  depend  upon  their  coming  through 
our  atssosphere.  A  cubio  inch  of  such  sir  as  we  breathe,  would 
he  so  much  rarefied  at  the  altitude  of  600  miles,  that  it  would 
ill  a  sphere  equal  in  diameter  to  the  orbit  of  Saturn. 

10.  There  is  a  contrivance  for  supporting  a  guinea  and  a 
feather,  and  letting  them  drop  at  the  same  instant.  If  let  fall 
while  the  receiver  is  full  of  air,  the  guinea  will  fall  quicker  than 
the  feather ;  but  if  the  receiver  be  exhausted,  they  both  arrive 
et  the  bottom  at  the  same  instant,  whieh  proves  that  all  bodies 
weald  fall  to  the  ground  with  the  same  velocity,  if  it  were  not 
lor  the  resistance  of  the  air,  which  impedes  most  the  motion  of 
those  that  have  the  least  momentum  or  weight.  In  this  expe- 
riment, the  observers  ought  to  look  at  the  bottom  of  the  receiver, 
otherwise  they  will  not  be  able  to  see  whether  the  guinea  and 
feather  fall  at  the  same  instant. 

11.  Take  a  receiver,  having  a  brass  cap  fitted  to  the  top  with 
at  hole  in  it;  fit  one  end  of  a  dry  hasel  braoch  about  an  inch 
long,  tight  into  the  hole,  and  the  other  end  tight  into  a  hole 
quite  through  the  bottom  of  a  small  wooden  cup ;  pour  quick- 
silver into  the  cup,  exhaust  the  receiver,  and  the  pressure  of 
the  outward  air  on  the  surface  of  the  quicksilver  will  force  it 
through  the  pores  of  the  hazel,  whence  it  will  descend  in  a 
beautiful  shower  into  a  glass  cup  placed  under  the  receiver  to 
catch  it. 

13.  Put  a  wire  through  the  collar  of  leathers  on  the  top  of 
the  receiver,  and  fix  a  bit  of  dry  wood  on  the  end  of  the  wire 
within  the  receiver ;  exhaust  the  air,  push  the  wire  down  so  as 
to  immerse  the  wood  in  a  jar  of  quicksilver  on  the  pump-plate ; 
this  dooe,  let  in  the  air,  and  upon  taking  the  wood  out  of  the 
jar  and  splitting  it,  its  pores  will  be  found  full  of  quicksilver, 
which  the  force  of  the  air  drove  into  the  wood. 

13.  Set  a  square  phial  upon  the  pump-plate,  and  having  co- 
vered it  with  a  wire  cage,  put  a  close  receiver  over  it,  exhaust 
the  air  out  of  the  receiver;  in  doing  which,  the  air  will  also 
make  its  way  out  of  the  phial,  through  a  small  valve  in  its  neck 
—when  the  air  is  exhausted,  turn  the  cock  below  the  plate  to 
readmit  the  air  into  the  receiver:  and  as  it  cannot  get  into  the 
phial  again,  because  of  the  valve,  the  phial  will  be  broken  into 
pieces  by  the  pressure  of  the  air  upon  it.  Had  the  phial  been 
round,  it  would  have  sustained  this  pressure  like  an  arch. 

14.  To  shew  the  elasticity  of  air ;  tie  up  a  very  small  quan- 
tity in  a  bladder,  put  it  under  the  receiver ;  exhaust  the  air,  the 
bladder  (having  nothing  to  act  against  it)  will  expand  by  the 
force  of  the  air  within  it ;  upon  letting  tho  air  into  the  receiver 
again,  it  will  overpower  that  in  the  bladder,  and  press  its  sides 
close  together. 

If  the  bladder  so  tied  he  put  into  a  wooden  box,  and  have  20 
or  30  pounds  weight  of  lead  placed  upon  it,  and  the  box  he  co- 
vered with  a  close  receiver ;  upon  exhausting  the  air  out  of  the 
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receiver,  that  confined  in  the  bladder  will  expand  and  raise  up 
the  lead  by  the  force  of  its  spring. 

16.  If  a  rat,  mouse,  or  bird,  be  put  under  a  receiver,  and  the 
air  be  exhausted,  the  animal  will  be  at  first  oppressed  as  with 
a  great  weight,  then  grow  convulsed,  and  at  last  expire  in  ago- 
nies. This  experiment  is  too  shocking  to  be  practised,  and 
we  therefore  substitute  a  machine  called  the  lung$-gla$$>  in 
place  of  the  animal. 

If  a  butterfly  be  suspended  in  a  receiver,  by  a  fine  thread  tied 
to  one  of  its  horns,  it  will  fly  about  in  the  receiver  as  long  as  it 
continues  full  of  air ;  but  if  the  air  be  exhausted,  though  the 
animal  will  not  die,  and  will  continue  to  flutter  its  wings,  it 
cannot  remove  itself  from  the  place  where  it  hangs,  in  the  mid- 
dle of  the  receiver,  until  the  air  be  let  in  again,  and  then  the 
animal  will  fly  about  as  before. 

16.  Put  a  cork  into  a  square  phial,  and  fix  it  in  with  wax  or 
cement ;  and  put  the  phial  on  the  pump  plate  with  the  wire 
cage,  and  cover  it  with  a  close  receiver ;  then  exhaust  the  air 
out  of  the  receiver,  and  the  air  that  was  corked  up  in  the  phial 
will  break  it  outwards  by  the  force  of  its  spring,  because  there 
it  no  air  left  on  the  outside  of  the  phial  to  act  against  that 
within  it. 

17*  Put  a  shrivelled  apple  under  a  close  receiver,  exhaust  the 
air,  the  spring  of  the  air  within  the  apple  will  plump  it  out,  and 
cause  the  wrinkles  to  disappear :  but  upon  letting  the  air  into 
the  receiver  again,  to  press  upon  the  apple,  it  will  return  to  its 
former  shrivelled  state. 

Take  a  fresh  egg,  cut  off  a  little  of  the  shell  and  film  from  its 
smaller  end,  put  the  egg  under  a  receiver,  and  pump  out  the 
air ;  all  the  contents  of  the  egg  will  be  forced  into  the  receiver, 
by  the  expansion  of  a  small  bubble  of  air  contained  in  the 
greater  end  between  the  shell  and  the  film. 

18.  Put  some  warm  beer  into  a  glass,  set  it  on  the  pump, 
cover  it  with  a  close  receiver,  and  then  exhaust  the  air ;  the  air 
therein  will  expand  itself,  and  rise  up  in  innumerable  bubbles 
to  the  surface  of  the  beer ;  and  thence  it  will  be  taken  away  with 
the  other  air  in  the  receiver.  When  the  receiver  is  nearly  ex- 
hausted, the  air  in  the  beer,  which  could  not  disentangle  itself 
quick  enough  to  get  off  with  the  rest,  will  now  expand  itself  so 
as  to  cause  the  beer  to  have  all  the  appearance  of  boiling ;  and 
the  greatest  part  of  it  will  go  over  the  glass. 

19.  Put  some  water  into  a  glass,  and  a  bit  of  dry  wainscot  or 
other  wood  into  the  water ;  cover  tho  glass  with  a  close  receiver, 
and  exhaust  the  air;  the  air  in  the  wood  having  liberty  to  ex- 
pand itself,  will  come  out  plentifully,  and  make  the  water  to 
bubble  about  the  wood,  especially  about  the  ends,  as  the  pores 
lie  lengthwise.  A  cubic  inch  of  dry  wainscot  has  so  much  air 
in  it,  that  it  will  continue  bubbling  for  nearly  half  an  hour  toge- 
ther. 

20.  Let  a  piece  of  cork  be  suspended  by  a  thread  at  one  end 
of  a  balance,  and  counterpoised  oy  a  leaden  weight,  suspended 
in  the  same  manner,  at  the  other.  Let  this  balance  be  hung  to 
the  inside  of  the  top  of  a  large  receiver ;  set  it  on  the  pump, 
and  exhaust  the  air,  the  cork  will  preponderate,  and  shew  itself 
to  be  heavier  than  the  lead  ;  let  in  the  air  again,  the  equilibrium 
will  be  restored.  The  reason  is,  since  the  air  is  a  fluid,  and  all 
bodies  lose  as  much  of  their  absolute  weight  in  it  as  is  equal  to 
the  weight  of  their  bulk  of  the  fluid,  the  cork  being  the  larger 
body,  loses  more  of  its  real  weight  than  the  lead  ;  and  therefore 
must  be  heavier,  to  balance  it  under  the  disadvantage  of  losing 
some  of  its  weight.  This  disadvantage  being  taken  off  by  remov- 
ing the  air,  the  bodies  gravitate  according  to  their  real  quanti- 
ties of  matter,  and  the  cork  which  balanced  the  lead  in  air, 
shews  itself  to  be  heavier  when  in  vacuo. 

21.  Set  a  lighted  candle  upon  the  pump,  cover  it  with  a  tall 
receiver.  If  the  receiver  hold  a  gallon  of  air,  the  candle  will  burn 
a  minute ;  and  having  gradually  decayed  from  the  first  instant,  it 
will  go  out ;  which  shews  that  a  constant  supply  of  fresh  air  is 
as  necessary  to  feed  flame  as  to  support  animal  life.  The  mo- 
ment the  candle  goes  out,  the  smoke  will  ascend  to  the  top  of 
the  receiver,  and  form  a  cloud ;  upon  exhausting  the  air,  the 
smoke  will  fall  down  to  the  bottom  of  the  receiver,  and  leave  it 
clear  at  the  top.  This  shews  that  smoke  does  not  ascend  on 
account  of  its  being  positively  light,  but  because  it  is  lighter 
than  air ;  and  its  falling  to  the  bottom  when  the  air  is  taken 
away,  shews  that  it  is  not  destitute  of  weight.    So  most  sorts 
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of  wood  ascend  or  swim  in  water ;  and  yet  there  are  none  who 
doubt  of  the  wood's  having  gravity  or  weight. 

22.  Set  a  receiver,  open  at  top,  on  the  air-pump,  cover  it  with 
a  brass  plate  and  wet  leather ;  having  exhausted  it  of  air,  let 
the  air  in  again  at  top  through  an  iron  pipe,  making  it  pass 
through  a  charcoal  flame  at  the  end  of  the  pipe;  when  the  re- 
ceiver is  full  of  that  air,  lift  up  the  cover,  and  let  down  a  mouse 
or  bird  into  the  receiver ;  the  burnt  air  will  immediately  kill  it. 
If  a  candle  be  let  down  into  that  air,  it  will  go  out  directly  ;  but 
by  letting  it  down  gently,  it  will  drive  out  the  impure  air  and 
good  air  will  get  in. 

23.  Set  a  bell  on  the  pump-plate,  having  a  contrivance  so  as 
to  ring  it  at  pleasure,  and  cover  it  with  a  receiver  ;  then  make 
the  clapper  strike  against  the  bell,  and  the  sound  will  be  very 
well  heard ;  exhaust  the  receiver  of  air,  if  the  clapper  be  made  to 
strike  ever  so  hard  against  the  bell,  it  will  make  no  sound  :  this 
shews  that  air  is  absolutely  necessary  for  the  propagation  of 
sound. 

Of  condensed  Air, — We  now  proceed  to  shew  that  the  air 
can  be  condensed,  or  pressed  into  less  space  than  what  it  gene- 
rally occupies,  by  an  instrument  called  a  condenser  ;  see  page 
23  for  an  engraving  of  the  machine.  It  consists  of  a  brass  bar- 
Tel  containing  a  piston,  which  has  a  valve  opening  downwards : 
as  the  piston  is  raised,  the  air  passes  through  the  valve  ;  as  the 
piston  is  pushed  down,  the  air  cannot  return,  and  is  therefore 
forced  through  a  valve  at  the  bottom  of  the  barrel,  that  allows 
it  to  pass  into  the  receiver,  but  prevents  it  returning.  At  every 
stroke  of  the  piston,  more  air  is  thrown  into  the  receiver,  which 
is  of  very  thick  and  strong  glass.  The  receiver  is  held  down 
upon  the  plate  by  a  bar,  firmly  screwed  to  two  upright  props, 
and  the  air  is  let  out  of  the  receiver  by  a  cock.  A  great  variety 
of  experiments  may  be  performed  by  means  of  condensed  air. 
Thus  the  sound  of  a  bell  is  much  louder  in  condensed  than  in 
common  air ;  and  a  phial  that  would  bear  the  pressure  of  the 
common  atmosphere,  when  the  air  is  exhausted  from  the  inside, 
will  be  broken  by  condensing  the  air  around  it. 

The  Air  Gun — This  pneumatic  instrument  will  drive  a  bullet 
with  great  violence  by  means  of  condensed  air,  forced  into  an 
iron  ball  by  a  condenser;  but  if  the  ball  be  not  very  good,  it  is 
apt  to  burst,  and  injure  the  operator.  In  1820  a  man  was  killed 
in  Yorkshire  by  the  bursting  of  the  air-ball  of  an  air  gun.  TJiere 
are  many  contrivances  used  in  constructing  air-guns;  some 
have  a  small  barrel  contained  within  a  large  one ;  and  the  space 
between  the  two  barrels  serves  for  the  reception  of  condensed 
air.  The  magazine  air-gun  differs  from  the  common  one  only 
by  having  a  serpentine  barrel  which  contains  ten  or  twelve  balls: 
these  are  brought  into  the  shooting  barrel  successively,  by 
means  of  a  lever ;  and  they  may  be  discharged  so  fast  as  to  be 
nearly  of  the  same  use  as  so  many  different  guns :  see  Air  Gun, 
page  23. 

POA,  Annua.  (Annual  Meadow-Grass,)  This,  the  most 
general  plant  in  all  nature,  grows  in  every  situation  where 
there  is  vegetation.  It  has  been  spoken  of  as  good  in  cultiva- 
tion, and  has  had  the  term  Suffolk  grass  applied  to  it,  from  its 
having  grown  in  that  county. 

Poa  Aquatica,  ( Water  Meadow-Grass,)  is  quite  an  aquatic, 
but  is  eaten  when  young  by  cattle,  and  is  very  useful  in  fenny 
countries :  it  is  highly  ornamental,  and  might  be  introduced 
into  ponds  for  the  same  purpose  as  Arundo  phragmites:  it 
might  also  be  planted  with  Festuca  elatior  and  Phalaris  arundi- 
naceat  in  wet  dug-out  places,  where  it  would  be  useful  as  fodder, 
and  form  excellent  shelter  for  game. 

Poa  Fluitans,  (Flote  Fescue-Grass,)  would  be,  of  all  others, 
the  most  nutritive  and  best  plant  for  feeding  cattle;  but  it 
thrives  only  in  water.  It  is  highly  recommended  by  the  editor 
of  Curtis's  Observations  on  British  Grasses,  5th  edition.  Cat- 
tle are  very  fond  of  it ;  but  it  is  not  to  be  cultivated,  except  in 
ponds,  being  perfectly  aquatic.  Linnaeus  speaks  of  the  seeds 
being collected,  and  sold  in  Poland  and  Germany  as  a  dainty 
for  culinary  purposes ;  but  it  is  never  seen  used  here,  neither 
are  the  seeds  to  be  collected  in  great  quantities.  Stillingfleet 
speak.,  highly  of  its  merits  in  a  water  meadow,  and  also  quotes 
Ray's  account  of  the  famous  meadow  at  Orchiston,  near  Salis- 
bury. There  this,  as  well  as  Poa  triviality  most  certainly  is  in 
its  highest  perfection-;  but  the  real  and  general  value  of  grasses, 
or  other  plants,  roust  not  be  estimated  by  local  instances. 


Poa  Pratensis,  (Smoothed-stalked  Meadow -Grass,)  is  also  a 
grass  of  considerable  merit,  when  it  suits  the  soil ;  it  affects  a  dry 
situation,  and  in  some  such  places  it  is  the  principal  herbage. 

Poa  Trivialis.  (Rough-stalked  Meadow-Grass.)  Those  who 
have  observed  this  grass  in  our  best  watered  meadows,  and  ia 
other  low  pasture  lands,  have  naturally  been  struck  with  it* 
great  produce  and  fine  herbage.  In  some  sack  places,  it  un- 
doubtedly appears  to  have  every  good  quality  that  a  plant  of 
this  nature  can  possess ;  it  is  a  principal  grass  in  the  famous 
Orchiston  meadow,  near  Salisbury;  but  persons  should  not  be 
altogether  caught  by  such  appearances  ;  for  it  is  in  some  lands, 
and  such  as  would  produce  good  red  clover,  a  very  diminutive 
and  insignificant  plant  indeed.  When  persons  wish  to  intro- 
duce it,  they  should  carefully  examine  their  neighbouring  pas- 
tures, and  see  how  it  thrives  in  such  places.  The  seeds  are 
small,  and  six  pounds  would  be  sufficient  for  an  acre,  with 
others  that  affect  a  similar  soil. 

POCKET,  in  the  woollen  trade,  a  word  used  to  denote  a 
larger  sort  of  bag,  in  which  wool  is  packed  up  to  bo  sent  from 
one  part  of  the  kingdom  to  another.  The  pocket  contains 
usually  twenty-five  hundred  weight  of  wool. 

POEM.     See  Poetry. 

POETRY,  is  that  kind  of  literary  composition  which  it 
characterized  by  metrical  harmony,  and  is  by  its  very  nature 
incapable  of  accurate  definition.  In  the  English  language, 
versification  depends  on  the  modulation  of  the  accents  and 
the  disposition  of  the  pauses,  to  which  is  generally  added  the 
recurrence  of  rhyme.  The  heroic  verse  consists  of  ten  syllables ; 
its  harmony  is  produced  by  a  certain  proportionate  distribution 
of  accented  and  unaccented  syllables;  and  its  specific  charac- 
ter, whether  lively  or  solemn,  soft  or  slow,  is  determined  by 
their  order  and  arrangement.  When  unaccented  and  accent- 
ed syllables  are  regularly  alternated,  it  is  called  the  iambic 
verse;  as, 

"  A  shep|herd's  boy,|  he  seeks  |oo  higb|er  name, 
Led  forth |  his  flpck|  beside|  the  silver  Thame." 

When  this  order  is  inverted,  and  the  unaccented  is  preceded 
by  the  accented  syllable,  it  is  called  a  trochaic  verse ;  as, 


«i 


Ambition  first  sprung  from  the  blest  abodes." 


«i 


i  i  i  i 

Take,  boly  eartb,  all  that  my  soul  holds  dear. 


The  heroic  verse  is  often  diversified  by  the  intervention  of  an 
Alexandrine  line  of  twelve  syllables,  which  is  liberally  used  by 
Dryden  :  its  abuse  is  pointedly  censured  by  Pope: 
"  A  ueedless  Alexandrine  ends  the  song, 
Which,  like  a  wounded  snake,  drags  its  slow  length  along/' 

It  forms  a  noble  termination  : 

"  Teach  mo  to  lore  and  to  forgive ; 

Exact  my  own  defects  to  scan, 

What  others  are  to  feel,  and  know  mjself  a  man." 

The  common  anapestic  verse,  of  eleven  and  twelve  syllables, 
in  which  the  accent  falls  on  every  third  syllable,  has  generally 
been  appropriated  to  humorous  subjects :  when  formed  into 
the  stanza,  it  assumes  a  different  character.     In  the  noble  war- 
song  of  Burns,  it  is  however  a  strain  truly  sublime ;  and  in  tbt 
following  passage  flows  with  equal  sweetness  and  pathos: 
"  'Tis  night,  and  the  landscape  is  lovely  no  more  : 
I  mourn,  bat,  ye  woodlands,  I  mourn  not  for  you  ; 
For  morn  is  approaching,  your  charms  to  restore, 
Perfum'd  with  fresh  fragrance,  and  glittering  with  dew. 
Nor  yet  for  the  ravage  of  winter  I  mourn ; 
Kind  Nature  the  embryo  blossom  will  save : 
But  when  shall  spring  visit  the  mouldering  urn  ? 
Oh !  when  shall  it  dawn  on  the  night  of  the  grave  T* 

The  occurrence  of  double  rhymes  is  neither  very  frcqaeat 
nor  very  easy  in  English  verse ;  they  are  chiefly  employed  in 
songs,  and  are  seldom  admitted  in  the  higher  order  of  lyrical 
composition.  The  following  passage  from  Dryden'a  Ode  on 
St.  Cecilia's  Day,  affords  the  most  happy  example  of  this  kind 
of  verse  in  our  language : 

"  Softly  sweet  in  Lydian  measures, 
Soon  he  sooth 'd  his  soul  to  pleasures  ; 
War,  be  sung,  is  toil  and  trouble, 
Honour  but  an  empty  bubble  ; 
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Never  ending,  still  beginning, 
Fighting  still,  end  still  destroying : 
If  the  world  be  worth  thy  winning, 
Think,  Ob !  think  it  worth  enjojing." 

Blank  verse  it  composed  of  lines  of  ten  syllables  each,  which 
low  into  each  other  without  the  intervention  of  rhymes ;  its 
metrical  principles  reside  in  its  pauses,  which  should  be  so 
jodieioiislv  spread  as  never  to  suffer  the  accompaniment  of 
rhyme  to  be  missed.  Attempts  have  been  made  to  enlarge  the 
limits  of  blank  verse,  by  the  introduction  of  various  measures 
analogous  to  those  employed  in  rhyme :  but  to  all  these  efforts 
the  genius  of  the  language  discovers  an  invincible  repugnance ; 
are  varieties  presented  to  the  eye,  which  are  impercep 


tible  to  the  mind,  and  untasted  by  the  ear.  All  rhymeless 
Bombers  either  flow  into  good  blank  verse,  or  form  lines  harsh 
and  intractable ;  a  succession  of  abrupt  sounds  and  mutilated 
sentences,  which  by  no  art  of  typography 9  by  no  imposition  of 
nomenclature,  ean  be  made  to  constitute  any  metre  at  all. 

Pootieml  C/*MW*V«*ion.— Pastoral  poetry  is,  above  all  other, 
the  most  limited  in  its  object ;  and  when  formed  on  the  model 
presented  to  ns  by  Virgil  and  Theocritus,  should  be  a  descrip- 
tion of  rural  scenes  and  natural  feelings,  enriched  with  elegant 
language,  and  adorned  by  the  most  melodious  numbers.  The 
ballad  is  perhaps  the  happiest  vehicle  of  pastoral  poetry,  and 
there  are  in  our  language  many  ballads  of  exquisite  beauty. 
The  name  of  Elegy,  originally  given  to  funeral  monody,  was 
afterwards  attached  to  all  plaintive  strains.  In  the  Greek  and 
Latin  languages  it  was  always  written  in  alternate  hexameter 
nod  pentameter  verse.  By  the  moderns  an  elegiac  stanza  was 
invented,  assimilating  as  nearly  as  possible  with  those  slow 
mdodions  numbers.  Many  elegies,  and  perhaps  the  best,  are 
expressive  only  of  soothing  tenderness.  Such  are  those  of 
Tyrtseus  and  Alcanas,  imitated  by  Tibullus  among  the  Ro- 
mans, and  so  happily  by  our  countryman  Hammond.  The 
Jesse  of  Shenstone,  -which  has  perhaps  never  been  surpassed, 
is  all  pathos.  The  celebrated  elegy  of  Gray  combines  every 
charm  of  description  and  sentiment.  The  elegiac  stanxa,  the 
monotony  of  which  soon  becomes  oppressive  to  the  ear,  is 
sometimes  happily  exchanged  for  a  lighter  measure,  as  in 
Cowper's  Juan  Fernandez : 

"  Ye  winds  thst  hare  made  me  jour  sport, 

Convey  to  this  desofate  shore 
Some  cordial  eodearing  report 

Of  a  land  I  shall  visit  no  more. 
My  friends  do  they  now  and  then  send 

A  wish  or  a  thooght  after  me  ? 
Oh !  tell  me  I  yet  bare  a  friend. 

Though  a  frieod  I  am  nerer  to  see/' 

The  Sonnet  represents  in  an  abridged  form  the  ancient  elegy, 
or  the  same  slow  stanza  is  assigned  to  each,  and  the  senti- 
ments suitable  to  the  one  are  appropriate  to  the  other.  It  is 
always  limited  to  fourteen  lines,  an  artificial  character,  which 
should  seems  to  indicate  an  Oriental  extraction.  Lyric  poetry 
is  versatile  and  miscellaneous,  admitting  almost  every  diversity 
of  measure  and  of  subject.  Love  and  heroism,  friendship  and 
devotional  sentiment,  the  triumphs  of  beauty  and  the  praises 
of  patriotism,  are  all  appropriate  to  lyrical  composition.  The 
soul  of  enthusiasm,  the  spirit  of  philosophy,  the  voice  of  sym- 

Kithy,  may  all  breathe  in  the  same  ode.  Of  our  lyrical  writers, 
ryden  is  confessedly  eminent ;  Gray  is  distinguished  by  the 
majesty  and  delicacy  of  his  expression  and  the  correctness  of 
his  style;  Collins  is  occasionally  animated  by  a  portion  of 
Pindaric  spirit.  But  perhaps  there  has  not  appeared  in  our 
language  a  more  chaste  and  pleasing  lyric  poet  than  the  pre- 
sent professor  Smyth,  of  Cambridge,  whose  English  lyrics 
breathe  throughout  all  the  chaste  and  soothing  strains  of 
genuine  poetic  enthusiasm.  Didactic  p6etry  is  minutely  pre- 
ceptive, and  professes  to  convey  useful  instruction  on  some 
particular  subject.  It  is  obviously  not  easy  to  disco? er  situ- 
ations in  which  an  author  may  become  a  practical  teacher, 
without  ceasing  to  be  the  poet :  and  this  difficulty  is  aggra- 
vated to  the  English  writer,  who  has  not  the  resources  of  the 
Greek  and,  Roman  in  the  metrical  capacities  of  his  language. 
Satirical  poetry  is  descriptive  of  men  and  manners  ;  its  aim  is 
to  delineate  the  follies  and  chastise  the  vices  of  the  age.  Satire 
is  evidently  the  offspring  of  polished  times ;  and,  unlike  other 


poets,  the  satirist  finds  his  empire  enlarged,  and  his  influence 
extended,  by  the  progress  of  society.  Satire  is  either  pointed 
or  oblique ;  eloquence  is  the  soul  of  the  one,  ridicule  of  the 
other.  The  one  rushes  on  its  object  in  a  torrent  of  vehemence 
and  declamation ;  the  other  pursues  a  smooth  tortuous  course, 
occasionally  reflecting  to  the  mind  the  most  momentous  truths 
in  the  playful  aspect  of  wit  and  humour.  Epic  poetry  concen- 
trates all  that  is  sublime  in  action,  description,  or  sentiment. 
In  the  structure  of  a  regular  epic  poem,  criticism  requires  that 
the  fable  should  be  founded  in  fact,  and  that  fiction  should  fill 
the  picture  of  which  the  outline  is  traced  by  truth.  In  the  con- 
duct of  the  poem,  it  is  exacted  that  the  machinery  be  subser- 
vient to  the  main  design,  and  that  the  action  should  be  simple 
and  uniform.  There  are,  however,  many  poems  of  the  epic  or 
heroic  cast,  to  which  criticism  has  hitherto  assigned  no  name. 

It  is  obvious  that  the  poetical  nomenclature  established  on 
classical  authority,  is  not  sufficiently  extensive  to  include  all 
the  compositions  of  modern  times.  To  what  classical  school 
shall  we  refer  the  noble  ethics  of  Pope  in  his  Epistles,  and  of 
Cowper  in  his  Task  ?  By  what  name  shall  we  designate  the 
Traveller  and  the  Deserted  Village,  the  Pleasures  of  Memory, 
the  Pleasures  of  Hope,  neither  of  which  is  like  the  Pleasures 
of  Imagination  included  in  the  didactic  species,  with  many 
other  exquisite  productions.  Originally  the  drama  was  a  me- 
trical composition,  and  exhibited  all  the  critical  refinements  of 
poetry.  The  title  of  poet  is  still  given  to  every  dramatic 
author,  although  he  should  have  written  in  prose,  and  although 
the  highest  dramatic  powers  may  exist  without  the  smallest 
talent  for  poetry.  The  avowed  object  of  the  drama  is  to 
develop  the  passions,  or  to  delineate  the  manners  of  mankind : 
tragedy  effects  the  one,  and  comedy  the  other.  In  the  English 
language  are  many  popular  dramas  of  a  mixed  character, 
which  are  written  in  verse  intermingled  with  prose,  and  which 
are  called  plays.  The  English  drama  deviates  essentially  from 
that  of  classical  antiquity ;  and  independent  of  the  division  of 
acts  and  scenes,  there  is  little  resemblance  between  them. 

The  curiosa  felicxtas,  that  charm  or  felicity  of  expression 
which  Horace  so  happily  exemplified,  is  one  of  the  most  power- 
ful agents  in  producing  poetical  emotion.  It  is  the  attribute 
which  belongs  only  to  the  poet  of  nature ;  and  is  the  effusion 
of  some  fortunate  moments,  when  consummate  judgment  has 
been  impelled  and  inspired  by  exquisite  feeling.  The  spirit  of 
poetry  is  not  confined  to  subjects  of  dignity  and  importance  ; 
it  may  be  perceived  in  a  simple  lay,  and  even  in  a  sportive 
song.  It  visited  Sappho,  as  it  bad  sojourned  with  Pindar ;  and 
was  as  truly  the  attendant  of  Theocritus  as  of  Homer.  Nor  is 
poetical  emotion  inspired  only  by  the  song  of  heroes  and  of 
gods;  it  may  be  awakened  even  by  the  strain  of  playful 
tenderness,  in  which  the  lover  celebrates  some  darling  of  his 
mistress.  See  Blair's  Lectures,  Campbell's  Philosophy  of 
Rhetoric,  Kaimes's  Elements  of  Criticism. 

POINT,  in  Geometry,  as  defined  by  Euclid,  is  a  quantity 
which  has  no  parts,  or  which  is  indivisible.  Points  are  the 
ends  or  extremities  of  lines.  If  a  point  is  supposed  to  be  moved 
any  way,  it  will,  by  its  motion,  describe  a  line. 

Point,  is  also  an  iron  or  steel  instrument,  used  with  some 
variety  in  several  arts.  Engravers,  etchers,  cutters  in  wood, 
&e.  use  points  to  trace  their  designs  on  the  copper,  wood, 
stone,  6cc. 

Point,  in  the  Manufactories,  is  a  general  term  used  for  all 
kinds  of  laces  wrought  with  the  needle  ;  such  are  the  point  de 
Venice,  point  de  France,  point  de  Genoa,  &c.  which  are  distin- 
guished by  the  particular  economy  and  arrangement  of  their 

points. 

Point,  among  Sailors,  a  low  arm  of  the  shore  which  pro- 
jects into  the  sea,  or  into  a  river,  beyond  the  contiguous  part  of 
the  beach.  To  Point  a  Gun,  to  direct  it  towards  any  particular 
object  or  point.  To  Point  m  Sail,  to  affix  points  through  the 
eyelet  boles  of  the  reefs.     See  Points. 

Point  Ulanh,  in  Gunnery,  denotes  the  shot  of  a  gun  levelled 

horizontally. 

POINTING,  in  Naval  affairs,  is  the  operation  of  tapering 
the  end  of  a  rope,  and  weaving  some  of  its  yarns  into  a  kind  of 
mat  about  the  diminished  part  of  it,  so  as  to  thrust  it  more 
easily  through  any  hole,  and  prevent  it  from  being  untwisted. 
Thus  the  end  of  a  reef-line  is  pointed  so,  that  being  stiffer,  it 
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may  more  readily  penetrate  the  eyelet  holes  of  the  reef;  and  the 
ends  of  the  strands  of  a  cable  are  occasionally  pointed  for  the 
greater  conveniency  of  splicing  it  to  another  cable,  especially 
when  this  task  is  frequently  performed.  The  extremities  of 
the  splice  of  a  cable  are  also  pointed,  that  it  may  pass  with 
more  facility  through  the  hawse-holes.  In  ships  of  war,  it  is 
customary  to  point  the  ends  of  almost  all  the  ropes. 

POINTS,  in  Naval  affairs,  flat  pieces  of  braided  cordage, 
tapering  from  the  middle  towards  each  end,  whose  lengths  are 
nearly  double  the  circumference  of  the  yard,  and  used  to  reef 
the  courses  and  top-sails  of  a  square-rigged  vessel ;  they  are 
fixed  to  the  sails  by  passing  one  through  every  eyelet  hole  in 
the  reef-bands,  and  making  two  knots  upon  it,  one  on  each 
side  of  the  sail,  to  prevent  its  falling  out.    See  Reef. 

Points  of  the  Compass,  are  the  32  principal  points  into 
which  the  horizon  and  compass-card  are  divided.  See  Compass. 

Points,  in  Heraldry,  are  the  several  different  parts  of  an  es- 
cutcheon, denoting  the  local  positions  of  any  figure. 

POISONS,  substances  which,  when  applied  to  living  bodies, 
tend  to  derange  the  vital  functions  and  produce  death.  Some 
poisons  act  by  their  corrosive  property,  as  arsenic  and  cor- 
rossive  sublimate  ;  other  poisons  by  being  most  powerfully  as- 
tringent ;  some  poisons  are  acrid,  others  narcotic  and  stupefy- 
ing, which  probably  have  a  direct  power  upon  the  brain ;  some 
destroy  animal  life  by  their  putrescent  qualities. 

POISONS,  WITH  THEIR  SYMPTOMS  AND  ANTIDOTES. 

Substances.  Concentrated  acids :  the  vitriolic,  nitric,  muri- 
atic, oxalic,  &c. — Symptoms.  Burning  pain,  vomiting.  Matter 
thrown  up  effervesces  with  chalk,  or  salt  of  tartar,  or  lime,  or 
magnesia. — Antidotes.  Calcined  magnesia :  one  ounce  to  a 
pint  of  warm  or  cold  water.  A  glass  full  to  be  taken  every 
two  minutes,  so  as  to  excite  vomiting.  Soap,  or  chalk  and 
water ;  mucilaginous  drinks  afterwards,  such  as  linsccd-tea,  or 
gum  arabic  and  water. 

Substances,  Alkalies :  soda,  ammonia,  lime,  &c. — Symptoms. 
Nearly  the  same  as  above :  the  ejected  matter  does  not  effer- 
vesce with  alkalis,  but  with  acids. — Antidotes.  Vinegar  and 
lemon  juice :  a  spoonful  or  two  in  a  glass  of  water  very  fre- 
quently ;  simply  warm  water. 

Substances.  Mercurial  preparations :  corrosive  sublimate, 
fete.  &c. — Symptoms.  Sense  of  constriction  in  the  throat :  mat- 
ter vomited  sometimes  mixed  with  blood. — Antidotes.  White 
of  eggs;  twelve  or  fifteen  eggs  beat  up  and  mixed  with  a 
quart  of  cold  water.  A  glass  full  every  three  minutes;  Milk, 
gum-water,  linsced-tea. 

-Substances.  Arsenical  preparations :  white  arsenic,  &c.  &c.— - 
Symptoms.  Extreme  irritation,  pain,  sickness,  and  speedy 
death,  if  the  poison  be  not  soon  counteracted. — Antidotes. 
Warm  water  with  sugar,  in  large  quantities,  to  excite  vomit- 
ing. Lime-water,  soap  and  water,  pearl-ash  and  water,  muci- 
laginous drinks. 

Substances.  Preparations  of  copper,  brass,  &c.  verdigris, 
halfpence,  pins,  &c.  &o. — Symptoms.  Nearly  the  same  as  from 
mercury. — Antidotes.  White  of  eggs :  (see  under  mercury,) 
mucilaginous  drinks. 

Substances.  Preparations  of  antimony :  emetic  tartar,  &c.<— 
Symptoms.  Extreme  sickness,  with  other  symptoms  of  poison, 
as  above  stated. — Antidotes.  Warm  water,  or  sugar  and  water ; 
afterwards  a  grain  of  opium,  or  fifteen  drops  of  laudanum  every 
quarter  of  an  hour,  for  two  or  three  times. 

Substance.  Nitre. — Symptoms.  Obstinate  vomiting,  some- 
times of  blood,  &c.  &c. — Antidotes.  The  same  as  for  arsenic, 
with  the  exception  of  lime-water  and  alkalies. 

Substance.  Phosphorus. — Symptoms.  Like  mineral  acid. — 
Antidotes.    Same  treatment  as  last  mentioned. 

Substances.  Lead :  sugar  of  lead,  goulard  extract,  &c. — 
Symptoms.  Great  pain  in  the  stomach,  with  constriction  of  the 
throat,  &c.  &c. — Antidotes.  Large  doses  of  Glauber's  or  Epsom 
salts,  in  warm  water. 

Substances.  Opium,  henbane,  hemlock,  nux  vomica,  deadly 
nightshade,  berries,  mushrooms,  &c.  &c. — Symptoms.  Stupor, 
desire  to  vomit,  heaviness  in  the  head,  dilated  pupil  of  the  eye, 
delirium,  and  speedy  death. — Antidotes.  Four  or  dye  grains 
of  tartar  erne  tie  in*  a  glass  of  water  ;  if  this  does  not  succeed, 
four  grains  of  blue  vitroil,  as  an  emetic.    Do  not  give  large 


quantities  of  water.  After  the  poison  has  been  ejected,  give 
vinegar,  lemon  juice,  or  cream  of  tartar.  Strong  coffee  also  is 
useful. 

Substance.  Poison  of  the  yellow-billed  sprat — Antidote. 
Solution  of  sugar. 

Opium  and  arsenic,  it  is  well  known,  are  poisons ;  and,  as 
the  effects  of  these  are  often  fatal  before  medical  aid  can  be 
procured,  it  may  not  be  improper  to  state  briefly  the  principal 
antidotes  to  either.  When  poison  of  any  kind  has  been  swal- 
lowed, the  immediate  object  should  always  be  that  of  endea- 
vouring to  excite  vomiting;  but  much  time  is  often  lost  by 
waiting  the  operations  of  medical  emetics,  when  the  discharge 
from  the  stomach  might  be  much  more  speedily  effected  by 
mechanical  means.  Let,  then,  the  persons  who  are  about  the 
individual  who  has  taken  poison,  force  a  feather,  or  a  piece  of 
stick,  or  any  thing  that  can  be  immediately  procured,  down  the 
throat,  and  thus  continue  to  irritate  the  parts  till  vomiting  is 
induced.  Emetics  are  of  course  to  be  administered  as  soon  u 
they  can  be  procured,  when  the  power  of  swallowing  is  tot 
suspended.  After  the  contents  of  the  stomach  have  thus  been 
discharged,  it  is  of  consequence  to  recollect  that  acids  are  the 
best  correctives  of  opium,  and  alkalies  of  arsenic.  In  the  oas 
case,  that  of  opium,  then,  let  vinegar  or  lemon  juice,  diluted 
with  about  an  equal  quantity  of  water,  be  freely  and  copiously 
administered :  in  the  other,  that  of  arsenic,  let  a  solution  of 
soap  in  water  be  made  as  strong,  and  poured  down  as  quickly 
as  possible.  This  last  answers  a  double  purpose,  ibe  alkali  of 
the  soap  acting  upon  the  acid  of  the  arsenic,  and  thus  destroy- 
ing its  virulence ;  and  the  oily  principle  of  this  material,  liber- 
ated in  some  measure  from  its  alkali,  seems  to  lubricate  the 
coat  of  the  stomach,  and  thus  at  once  to  abate  the  infrumnatioa 
already  excited,  and  to  defend  the  parts  from  the  further 
influence  of  tho  poison.    See  Syringb. 

POLACRE,  in  sea  language,  a  ship  with  three  masts,  usually 
navigated  in  the  Mediterranean ;  each  of  the  masts  are  com- 
monly formed  of  one  piece,  so  that  they  have  neither  tops  or 
cross-trees,  neither  have  they  any  horses  to  their  upper  yards, 
because  the  men  stand  upon  the  top-sail  yards  to  loose  or  far! 
the  top-gallant-sails,  and  upon  the  lower  yards  to  loose,  reef, 
or  furl  the  top-sails,  the  yards  being  lowered  sufficiently  dews 
for  that  purpose. 

POLAR,  relating  to  the  pole. 

Polar  Circles.    See  Circle. 

POLE,  in  Astronomy,  one  of  the  extremities  of  the  imaginary 
axis  on  whitji  the  sphere  is  supposed  to  revolve.  These  two 
points  are  each  90  degrees  from  the  equator,  that  towards  the 
north  being  called  the  north  pole,  and  the  other  the  south  pole. 

Pole,  in  Geography,  one  of  the  points  on  which  the  terraque- 
ous globe  turns,  each  of  them  being  90  degrees  distant  from  the 
equator,  and  are  denominated  the  north  or  sooth  pole,  accord- 
ing as  they  point  towards  the  north  or  south  points  of  the  hea- 
vens. In  consequence  of  the  inclination  of  the  terrestrial  axif 
to  the  plane  of  the  ecliptic,  and  its  parallelism  daring  its  anneal 
motion  in  its  orbit,  these  parts  of  the  world  have  only  one  day 
and  one  night  throughout  the  year,  each  continuing-  for  abett 
six  months. 

It  is  singular  that  though  the  poles  have  a  greater  portion  tf 
light  than  any  other  parts  of  the  globe,  yet  the  name  by  waits 
they  are  denoted  in  most  languages,  both  ancient  and  aaodem, 
is  derived  from  terms  signifying  darkness  and  obscurity ;  bat 
though  they  really  enjoy  more  light  npon  the  whole  than  any 
other  parts,  yet  in  consequence  of  the  obliquity  with  which  the 
rays  of  the  son  fall  upon  them,  and  the  great  length  of  winter 
night,  the  cold  is  so  iotense,  that  those  parts  of  the  globe  that 
lie  near  the  poles  have  never  been  fully  explored,  though  the 
attempt  has  been  repeatedly  made  by  the  most  celebrated 
navigators. 

Elevation  of  the  Pole,  is  an  angle  subtended  between  the 
horizon  of  any  place,  and  a  line  drawn  from  thence  to  the  pole, 
which  is  always  equal  to  the  latitude  of  the  place. 

Pole,  in  Spherics,  a  point  equally  distant  from  every  part 
of  the  circumference  of  a  great  circle  of  the  sphere ;  or  it  is  a 
point  90°  distant  from  the  plane  of  a  circle,  and  in  a  line  called 
the  axis,  passing  perpendicularly  through  the  centre.  The 
zenith  and  nadir  are  the  poles  of  the  horison ;  and  the  poles 
of  the  equator  are  the  same  with  those  of  the  sphere. 
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mfatkaufor  Illtut rating  the  Effeeti  of  the  Centrifugal  Foree  in 
Flattening  tie  Poht  of  the  Earth.— The  following  linure  repre- 
sents this  machine,  which  consists  of  two  flexible  circular 
hoops,  A  B  and  C  D,  crossing  each  other  at  right  angles,  and 
fixed  to  the  vertical  axis  EF  at  ill  lower  extremity,  but  left 
loose  at  the  pole  or  intersection  E.  If  this  axis  be  made  to 
revolve  rapidly  by  means  of  the  winch  m,  and   the  wheel  and 


pinion  m,e,  the  middle  parts  A,  B,  C,  I),  will,  by  their  centriia- 
(■I  force,  swell  out  and  strike  against  the  frame ;  if  the  pole  E, 
■ben  sinking,  is  not  slopped  by  means  of  a  pin  E  fixed  in  the 
vertical  axis.  The  hoops,  therefore,  have  a  spheroidal  form  ; 
the  equatorial  being  larger  than  the  polar  diameter. 

Pol  eb  or  the  Etltptic,  arc  two  poiots  on  the  surface  of  the 
sphere,  23°  Xf  distant  from  the  poles  of  the  world,  and  U0° dis- 
tant from  every  part  of  the  ecliptic. 

Poles,  in  Magnetism,  are  two  points  of  a  loadstone  corre- 
sponding to  the  poles  of  the  world;  the  one  pointing  to  tbe  north, 
the  other  to  the  so  nib-     See  Magnetism. 

Pole,  or  Polar  Star,  is  a  star  of  the  second  magnitude,  tbe 
last  in  the  tail  of  ursa  minor. 

Pol*,  Perch  or  Hud,  in  Surveying,  is  a  measure  containing 
sixteen  feet  and  a  half. 

POLE-AXE.  a  sort  of  hatchet,  neatly  resembling  a  battle- 
axe,  having  a  handle  about  fifteen  inches  long,  and  being  fur- 
nished with  a  sharp  point,  bending  downwards  from  the  hack 
of  its  head.  It  is  principally  used  on  board  of  ships  to  cut 
■way  the  rigging  of  an  adversary  who  endeavours  to  board. 
They  have  also  been  sometimes  employed  in  boarding  an 
enemy  whose  hull  was  more  lofty  than  that  of  the  boarders,  by 
driving  the  poiots  into  her  side. one  above  another, and  thereby 
forming  a  kind  of  scaling- 1  adder;  whence  they  are  sometimes 

called  baarding-aret. 

POLECAT,  in  Zoology,  tbe  name  by  which  a  creature  of  the 
weasel  kind  is  known.  It  is  sometimes  alto  called  Fitcket, 
and  is  remarkable  for  its  stinking  smell.  This  animal  proves 
exceedingly  destructive  to  rabbits  when  it  finds  a  lodgment  in 
warrens ;  many  contrivances  arc  therefore  made  for  its  destruc- 

POLBMOSCOPE,  in  Optics,  a  kind  of  reflecting  perspective 
glass  invented  by  Hcvellus,  who  commends  it  as  useful  in 
aieges,  lie  for  discovering  what  the  enemy  is  doing,  while  the 
spectator  lies  bid  behind  au  obstacle. 

POLES,  Under  Bare,  the  situation  of  a  ship  at  sea,  when  all 
her  sails  are  furled.     Set  Scuuiiinq  and  Thvinu. 

POLICY  of  Assi-'ranck.  the  deed  or  instrument  by  which  a 
contract  of  assurance  is  effected. 

POLISHER,  or  llurnii&er,  among  Mechanics,  an  instrument 
for  polishing  and  burnishing  tnings  proper  to  lake  a  polish. 

POLISHING,  in  general,  the  operation  of  giving  a  gloss  or 
lustre  to  certain  substances,  as  metal,  glass,  &c.  The  opera- 
lion  of  polishing  optic  glasses,  after  being  perfectly  ground,  is 
one  of  the  most  difficult  poiots  of  the  whole  process.  Before 
the  polishing  is  begun,  it  is  proper  to  stretch  an  even  well* 


wrought  piece  of  linen  over  the  tool,  dusting  upon  it  some  very 
fine  tripoli.  Then  taking  the  glass  io  your  hand,  run  it  round 
forty  or  fifty  times  upon  the  tool,  to  take  off  the  roughness  of 
the  glass  about  the  border  of  it.  This  cloth  is  then  to  be 
removed,  and  the  glass  to  he  polished  upon  tbe  naked  tool,  with 
a  compound  powder  made  of  four  parts  tripoli  mixed  with  one 
of  line  blue  vitriol ;  six  or  eight  grains  of  which  mixture  are 
sufficient  for  a  glass  five  inches  broad.  This  powder  must  bo 
wetted  with  eight  or  ten  drops  of  clear  vinegar,  in  the  middle 
or  the  too]  ;  being  first  mixed  and  soltened  thoroughly,  with  a 
very  fine  small  mullet.  Then,  wilh  a  nice  brush,  having  spread 
this  mixture  thinly  and  equably  upon  the  tool,  take  some  very 
fine  tripoli,  and  strew  it  thinly  and  equably  upon  the  tool  so 
prepared,  after  which,  take  the  glass  to  be  polished,  wiped  very 
clean,  and  apply  it  on  the  tool,  and  move  it  gently  twice  or 
thrice  in  a  straight  line  backwards  and  forwards;  then  take  it 
off,  and  observe  whether  the  marks  of  the  tripoli,  sticking  to 
the  glass,  are  equably  spread  over  the  whole  surface  ;  if  not,  it 
is  a  sign  that  cither  the  tool  or  glass  is  too  warm,  in  which  case 
you  must  wail  a  while  and  try  again,  till  you  find  the  glass 
takes  the  tripoli  every  where  alike. 

Sir  Isaac  Newton  no  where  expressly  describes  his  method  of 
polishing  optical  glasses ;  but  his  method  of  polishing  reflecting 
metals,  he  thus  describes  io  his  Optics.  He  had  two  round 
copper  plates,  each  six  inches  in  diameter,  the  one  convex,  the 
other  concave,  ground  very  true  to  one  another.  On  the  con- 
vex one  he  ground  the  object-metal,  or  concave,  which  was 
to  be  polished,  till  it  had  taken  the  figure  of  the  convex,  and 
was  ready  for  a  polish.  He  then  pitched  over  the  convex  very 
thinly,  by  dropping  melted  pitch  upon  it,  and  warming  it  to 
keep  the  pilch  soft,  whilst  he  ground  it  with  the  concave  copper 
wetted,  to  make  it  spread  evenly  all  over  the  convex,  till  it  was 
no  thicker  than  a  sixpence  ;  and  after  the  convex  was  cold  he 
ground  il  again,  to  give  it  as  troe  »  figure  as  possible.  He 
then  ground  it  with  very  fine  putty,  till  it  made  no  noise ;  and 
then  upon  the  pitch  be  ground  the  object-metal  with  a  brisk 
motion,  for  two  nr  three  minutes;  when  laying  fresh  putty 
upon  the  pitch,  he  ground  it  again  till  it  bad  done  making  a 
noise,  and  afterwards  ground  the  object-metal  upon  the  pitch 
as  before ;  and  this  operation  he  repeated  till  the  metal  was 
perfectly  polished.    See  Leks  and  Speci'L*. 

The  Parisians  have  now  introduced  an  entirely  new  mode 
of  polishing,  which  is  called  plaque,  and  is  Io  wood  precisely 
what  plating  is  to  metal.  The  wood,  by  some  process,  is  made 
In  resemble  marble,  and  has  all  the  beauty  of  that  article,  wilh 
much  of  iis  solidity.  It  is  even  asserted  by  persons  who  have 
made  trial  of  the  new  mode,  that,  with  the  exception  of  the 
artual  strength  ofmarble.it  has  no  qualities  superior  to  the 
imitation,  upon  which  water  may  be  spilled  without  staining, 
and  it  wj||  resist  srralching  in  the  same  degree  as  marble. 

Method  vied  in  Germany  for  VarnitAing  Wood.— la  the  first 
place,  the  Germans  arc  careful  to  join  their  wood  very  neatly, 
and  to  make  the  surface  very  smooth,  because  if  Ihe  varnish 
brings  out  the  beauly  of  the  wood,  it  does  the  same  hy  the 
defects.  When  the  wood  is  once  well  polished,  they  prepare  the 
varnish.  For  this  purpose  they  reduce  to  a  powder  some  of 
the  pnrest  shell  lac,  that  is  to  say,  very  transparent,  and  dis- 
solve it  in  well-rectified  spirits  of  wine  ;  they  add,  in  a  retort, 
double  the  quantity  of  alcohol  to  the  tao  employed,  and  expose 
it  to  a  beat  of  about  fifty  degrees  Reaumur.  They  are  careful 
to  agitate  ihc  mixture  every  three  hours,  until  tbe  tarnish  has 
acquired  tbe  suitable  consistence;  If  it  doea  not  appear  of  a 
sufficient  consistence,  they  add  a  Mule  more  pulverised  lao ;  if 
on  the  contrary  it  is  loo  thick,  they  mix  a  little  more  alcohol, 
being  careful  to  agitate  the  mixture  until  it  is  of  the  right  think- 
ncss.  This  varnish  has  no  peculiar  quality,  except  that  it  con- 
tains no  tur proline,  nor  any  other  body  thai  renders  the  varnish 
glaey,  and  liable  to  erack.  They  apply  the  varnish  with  a 
piece  of  fine  linen,  which  is  formed  into  a  sort  of  pallet.  Tbe 
workman  is  previously  provided  wilh  a  mixture  or  two  parts  of 
varnisb  to  one  of  olive  oil,  in  ■  hicb  ho  soaks  the  linen,  and  then 
robs  it  over  Ihe  surface  of  the  wood  with  great  force,  and  press-* 
ing  very  bard  upon  it,  but  always  in  tbe  direction  of  the  fibres 
of  the  wood.  He  begins  afresh  by  moistening  tbe  wood  again, 
until  tbe  whole  surface  of  the  wood  is  covered  with  a  slight 
coat  of  varnish.    When  the  wood  is  well  moistened  with  the 
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varnish,  they  leave  It  to  dry,  which  it  does  very  quickly,  and  they 
then  apply  a  second  coat,  a  third,  and  even  a  fourth  if  neces- 
sary. When  the  varnish  is  perfectly  dry  and  hard,  they  give 
it  the  lustre  in  the  following  manner :— They  steep  a  piece  of 
fine  linen  in  a  mixture  of  olive  oil  and  tripoli  reduced  to 
powder,  and  rob  the  wood  hard  with  it  until  the  varnish  has 
acquired  the  proper  degree  of  brilliancy.  Then,  to  give  it  the 
last  polish,  they  rub  it  with  a  piece  of  very  soft  linen,  or  very 
fine  soft  leather. 

This  varnish'  may  also  be  applied  with  a  brush,  on  bodies 
that  do  not  offer  an  even  surface,  only  it  must  then  be  rnade 
thinner,  by  adding  a  greater  proportion  of  alcohol.  It  may 
afterwards  be  polished  in  the  manner  above  described.  When 
His  applied  to  bodies  of  great  surface,  it  is  essential  that  the 
varnish  be  made  as  thin  as  for  bodies  in  relief,  because  as  it 
dries  quickly,  the  edges  of  the  parts  that  are  first  laid  on  would 
acquire  a  degree  of  thickness  which  could  not  be  reduced  in 
the  polishing.  Lastly,  articles  that  are  turned  in  wood  may  be 
varnished  and  polished  in  the  same  manner  even  in  the  lathe. 
The  only  inconvenience  attending  this  varnish  is,  that  it  gives 
the  wood  a  brownish  colour,  which  is  no  inconvenience  where 
a  deep  colour  is  desired;  and  for  which  reason,  it  is  much  used 
in  varnishing  mahogany  and  the  walnut  and  cherry  tree  woods. 
But  When  the  wood  is  to  be  kept  of  a  light  colour,  the  varnish 
is  made  in  the  same  manner,  only,  instead  of  the  lac,  they  use 
copal  gum  dissolved  in  the  alcohol,  adding  to  it  sometimes  a 
little  camphor  or  ether.  This  varnish  may  be  applied  with 
success  to  many  different  sorts  of  wood. 

Some  of  the  Vienna  makers  dissolve  the  copal  by  exposing 
it  to  the  action  of  the  vapour  of  alcohol,  and  sometimes  they 
colour  the  copal  varnish,  which  is  naturally  colourless,  with 
any  tint  they  may  wish  to  give  it ;  and  they  do  not  seem  to  use 
any  spirits  of  turpentine  to  dissolve  the  copal.  By  this  method 
of  applying  varnish  to  wood,  it  penetrates  so  completely  into 
the  grain,  that  it  is  almost  impossible  to  crack  it.  So  that 
when  scraped,  even  with  a  sharp  instrument,  if  the  traces  be 
not  Tery  deep,  the  polish  may  be  restored  by  hard  rubbing  with 
a  soft  piece  of  linen.  The  gluey  varnishes  have  not  this  advan- 
tage, since  they  do  not  penetrate  so  deep  into  the  substance  of 
the  wood,  and  a  scratch  will  take  them  almost  clean  off,  in  such 
a  manner  that  no  friction  will  restore  the  polish. 

POLITICAL  Arithmetic,  calculations  relating  to  the  wealth 
of  nations.  Political  arithmetic  does  not  determine  in  what 
natural  wealth  truly  consists,  but  estimates  the  value  of  what- 
ever passes  under  this  name,  and  distinguishes  the  propor- 
tions in  which  the  component  articles  may  be  applied  to  pur- 
poses conducive  to  the  safety  or  prosperity  of  the  community. 

Political  Economy,  is  the  science  which  treats  of  the  wealth 
nations.  Its  object  is  to  ascertain,  in  the  first  place,  wherein 
wealth  consists,  and  then  to  explain  the  causes  of  its  production, 
and  the  principles  on  which  it  is  distributed  through  the  dif- 
ferent orders  of  society.  It  likewise  endeavours  to  point  out 
the  tendency  which  any  political  regulations  may  have  to  favour 
or  to  injure  the  productions,  or  most  advantageous  distribution 
of  wealth.  Such  is  its  peculiar  object;  and  consequently,  though 
writers  on  political  economy  may  frequently  treat  on  the  more 
important  topics  of  national  security,  freedom,  and  happiness, 
they  are  then  passing  the  strict  limits  of  their  science. 

POLL,  a  word  used  in  ancient  writing  for  the  head. 

Poll  Money,  a  capitation  or  tax,  imposed  by  the  authority 
of  parliament  on  the  head  or  person  either  of  all  indifferently, 
or  according  to  some  known  mark  of  distinction. 

POLLUX,  in  Astronomy,  one  of  the  Twins  in  the  constella- 
tion Gemini ;  also  a  fixed  star  of  the  second  magnitude  in  that 
constellation.    See  Gemini 

POLY  ACOUSTIC,  any  thing  that  multiplies  sound. 

POLYGAMY,  the  plurality  of  wives  or  husbands,  in  the  pos- 
session of  one  roan  or  woman  at  the  same  time. 

POLYGLOTT,  among  divines  and  critics,  chiefly  denotes  a 
bible  printed  in  several  languages. 

POLYGON,  in  Fortification,  denotes  the  figure  of  a  town, 
or  other  fortress. 

Line  of  Polygons,  on  the  French  sectors,  is  aline  containing 
the  homologous  sides  of  the  first  nine  regular  polygons  inscribed 
in  the  same  cirele ;  that  is,  from  an  equilateral  triangle  to  a 
dodecagon. 


POLYGON,  in  Geometry,  a  multilateral  figure,  or  a  figort 
whose  perimeter  consists  of  more  than  four  sides,  and  conse- 
quently having  more  than  four  angles.  If  the  angles  be  all  eqotl 
among  themselves,  the  polygon  is  said  to  be  a  regular  oat; 
otherwise  it  is  irregular.  Polygons  also  take  particular  naaes 
according  to  the  number  of  their  sides ;  thus  a  polygon  of 

3  sides  is  called  a  trigon, 

4  sides  is  called  a  tetragon, 

5  sides  is  called  a  pentagon, 

6  sides  is  called  a  hexagon,  &c. 

and  a  circle  may  be  considered  as  a  polygon  of  an  intaiui 
number  of  small  sides,  or  as  the  limits  of  the  polygons.  Porj- 
gons  have  various  properties,  as  below: — 

1.  Every  polygon  may  be  divided  into  as  many  triangles  nit 
has  sides. 

2.  The  angles  of  any  polygon  taken  together*  make  twice  at 
many  right  angles,  wanting  4,  as  the  figure  hath  sides ;  wkkt 
property,  as  well  as  the  former,  belongs  to  both  regular  tad 
irregular  polygons. 

3.  Every  regular  polygon  may  be  either  inscribed  in  a  eirde, 
or  described  about  it ;  which  is  not  necessarily  the  case  if  tk 
polygons  he  irregular.  But  an  equilateral  figure  inscribed  isi 
circle  is  always  equiangular;  though'  an  equiangular  fignc 
inscribed  in  a  circle  is  not  always  equilateral,  but  only  watt 
the  number  of  sides  is  odd.  For  if  the  sides  be  of  an  era 
number,  then  they  may  either  be  all  equal,  or  else  half  of  then 
may  be  equal  and  the  other  half  equal  to  each  other,  bat  dif- 
ferent from  the  former  half,  the  equals  being  placed  alternately. 

4.  Every  polygon,  circumscribed  about  a  circle,  is  eqaalti 
a  right-angled  triangle,  of  which  one  leg  is  the  radius  of  1st 
circle,  and  the  other  the  perimeter  or  sum  of  all  the  sides  tf 
the  polygon.  Or  the  polygon  is  equal  to  half  the  rectasgw 
under  its  perimeter  and  the  radius  of  its  inscribed  circle, ft 
the  perpendicular  from  its  centre  upon  one  side  of  the  potjtjii. 

Hence  the  area  of  a  circle  being  less  than  that  of  its  tfiiisa 
scribing  polygon,  and  greater  than  that  of  its  inscribed  poiygss, 
the  circle  is  the  limit  of  the  inscribed  and  circumscribed  nslj* 
gons :  in  like  manner,  the  circumference  of  the  cirele  is  tit 
limit  between  the  perimeters  of  the  said  polygons.  See  Clicu. 

6.  The  following  table  exhibits  the  angles  and   areas  ef  si 
the  polygons,  up  to  the  dodecagon,  viz,  the  angle  at  the 
the  angle  of  the  polygon,  and  the  area  of  the  polygon 
each  side  is  1. 


No.  of 
Sides. 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 


Name  of  Polygon. 


Trigon, 

Tetragon, . . 
Pentagon,.. 
Hexagon, . . 
Heptagon,  . 
Octagon,  .. . 
Nonagon, .. 
Decagon,.. . 
Undecagon,. 
Dodecagon, 


< 

Ang.  F.  at 
Cent. 

An jf.  C.  of 
Polygon. 

120° 

60° 

90 

90 

72 

108 

60 

120 

51* 
45 

128} 
135 

40 

140 

36 

144 

32* 
30 

H7r\ 
150 

O-43301J7 
1-0000000 

1-7304774 
2  5900701 
9^301)4 
4-8294371 
6*18*9*12 
7-6949068 
93656399 
11-1961391 


Therefore  to  find  the  area  of  any  regular  polygon  not  exceed- 
ing 12  sides,  square  the  side,  and  multiply  that  scoare  hy  the 
corresponding  tabular  number  in  the  preceding  table.  Or  gene- 
rally, if  *  represent  the  length  of  one  of  the  equal  sides,  and  a 


the  number  of  them ;  then  #*  x  -r  tang.  ( 


90  n 


180  V 


—  I  =  area 


of  the  polygon. 


To  inscribe  a  Polygon  itithin,  dr  to  < 

scribe  a  Polygon  about  a  given  Circle. — K» 
seet  two  of  the  angles  of  the  git  en  polygon 
A  and  B  by  the  right  lines  A  O,  B  O ;  and 
from  the  point  O,  where  tbey  meet,  with 
the  radius  AO,  describe  a  cirele  wlriea 
will  circumscribe  the  polygon.  Next,  to 
circumscribe  a  polygon  divide  990  by  the 
number  of  sides  required  to  iad  the  angle 


POL 


DICTIONARY   OP    MECHANICAL   SCIENCE 


PON 


62<) 


AOB;  which  set  off  from  the  centre  O,  and  draw  the  line  A  B, 
"Mi  which  construct  the  polygon  as  in  the  following  problem. 
2.  On  a  given  line  to  describe  anj  given  regular  polygon.  Find 
the  angle  of  the  polygon  in  the  table,  and  at  A  set  off  an  angle 
equal  thereto ;  then  drawing  CA  =  AB,  through  the  points 
CAB,  describe  a  circle,  and  in  this  applying  the  given  right 
line  as  often  as  you  can,  the  polygon  will  be  described. 

Otherwise,     To  inscribe  a  Polygon  in 
A  Circle. — Draw  the  diameter  A  IS,  which  ' *  £-••' 

divide  into  as  many  equal  parts  as  the 
figure  has  sides.  From  the  points  A,  B, 
as  centres  with  the  radius  A  B,  describe 
Arcs  crossing  each  other  in  C.  From  the  /  • 
point  C,  through  the  second  division  of  ■/ 
the  diameters,  draw  the  line  C  D.    Join      / 

the  points  A,  D,  and  the  line  AD  will  a'   -  —  — IB 

be  the  side  of  the  polygon  required.  \  2    3    * 

Note. — In  this  construction  A  D  is  the      \\ 
side  of  a  pentagon.  V 

Another  method,  something  more  ac-  r 

curate,  is  by  erecting  a  perpendicular  from  the  centre  of  such  a 
length  that  the  part  without  the  circle  shall  be  equal  to  }  of  that 
within,  and  drawing  aline  from  its  extremity  through  the  second 
division  as  before. 

In  the  preceding  part  of  the  article  it  is  observed,  that  any 
regular  polygon  may  be  inscribed  in,  or  circumscribed  about,  a 
circle :  but  this  must  be  understood  under  certain  modifications  ; 
sJI  that  is  meant  is,  that  there  is  nothing  in  the  nature  of  the 
problem  to  render  it  impossible ;  and  not  that  any  polygon 
rosy  be  geometrically  inscribed.  In  fact,  the  number  of  poly- 
gons that  admit  of  a  geometrical  construction  is  very  limited, 
our.  the  equilateral  triangle,  the  square  and  pentagon,  and  those 
igores  whose  number  of  sides  are  some  multiples  of  these :  to 
which  Gauss  has  lately  added  the  17-sided  polygon,  and  its 
multiples,  and  some  others,  viz.  all  those  polygons  whose  num- 
ber of  sides  is  a  prime,  and  of  the  form  2m  +  1. 

POLYGONAL  lumbers,  are  those  that  are  formed  of  the 
sous  of  different  and  independent  arithmetical  series,  and  ate 
termed  Natural,  Triangular,  Quadrangular,  Pentagonal,  llexa- 
eooW,  &e.  Numbers ;  according  to  the  series  from  which  they 
generated. 

Lineal,  or  Natural  Numbers,  are  formed  from  the  successive 
soms  of  a  series  of  units ;  thus, 

ITnits.. 1,  1,  1,  1,  1,  1,  &c. 

Nat.  num 1 ,  2,  3,  4,  5,  6,  &c. 

Triangular  Numbers,  are  the  successive  sums  of  an  arithme- 
tical series,  beginning  with  unity,  the  common  difference  of 
which  is  1 ;  thus, 

Arith.  scries   1 ,  2,  3,    4,    5,     6,    7,  fitc. 

Trian.  num 1,  3,  6,  10,  15,  21,  28,  &c. 

Quddr angular,  or  Square  Numbers,  are  the  successive  snms 
of  an  arithmetical  progression,  beginning  with  unity,  the  com- 
mon difference  of  which  is  2 ;  thus, 

Arith.  series 1,  3,  5,    7,    9,  11,  13,  &c. 

Quad.orsqua 1,  4,  !>,  1«,  26,  36,  49,  &c. 

Pentagonal  Numbers,  are  the  sums  of  an  arithmetical  series, 
the  common  difference  of  which  is  3  ;  thus, 

Arith.  series 1,  4,    7,  10,  13,  16,  19,  &c. 

Pentagonals 1,  6,  12,  22,  35,  51,  70,  &c. 

And,  universally,  the  mgonal  Series  of  Numbers,  is  formed 
from  the  successive  sums  of  an  arithmetical  progression,  begin- 
ning with  unitv.  the  common  difference  of  which  is  m  —  2. 

POLYGONOMETRY,  is  an  extension  of  the  science  of 
trigonometry,  having  the  same  reference  to  polygons  in  general, 
ns  trigonometry  has  to  triangles  in  particular.  We  owe  this 
extension  of  the  rules  of  trigonometry  to  L'Huiller,  who  pub- 
lished a  treatise  on  this  subject  at  Geneva,  in  1789;  which, 
with  the  exception  of  a  chapter  in  the  third  volume  of  Dr. 
ff  utton's  "  Course  of  Mathematics,"  is,  we  believe,  the  only 
wo'V  on  poly  tonometry  at  present  before  the  public. 

POLYGONUM  Bistorta.  (Bistort.)  The  Roots.  All  the 
parts  of  the  bistort  have  a  rough  austere  taste,  particularly  the 
root,  which  is  one  of  the  strongest  of  the  vegetable  astringents. 
It  is  employed  in  all  kinds  of  immoderate  haemorrhages  and 
other  fluxes,  both  internally  and  externally,  where  astringenry 
is  the  only  intention.    It  is  certainly  a  very  powerful  stjptic, 


and  is  to  be  looked  on  simply  as  such  ;  the  sudorific,  antipesti- 
lential,  and  other  like  virtues  attributed  to  it,  it  has  no  oilier 
claim  to,  than  in  consequence  of  this  property,  and  of  the  anti- 
septic power  which  it  has  in  common  with  other  vegetable 
stvptics.    The  largest  dose  of  the  root  in  powder  is  one  dram. 

Polygonum  Fagopyrum.  (Buck  Wheat.)  This  is  usually 
sown  in  places  where  pheasants  are  bred,  as  the  seed  is  the 
best  food  for  those  birds ;  it  is  also  useful  for  poultry  and  hogs. 
We  have  eaten  bread  and  cakes  made  of  the  flower,  which  are 
also  very  palatable.  Two  bushels  are  usually  sown  per  acre. 
The  season  is  May ;  and  it  is  often  sown  on  foul  land  in  the 
summer,  as  it  grows  very  thick  on  the  land,  and  helps  to  clean 
it  by  smothering  all  the  weeds.  The  crop  does  not  stand  on 
the  ground  more  than  ten  or  tuelte  weeks. 

POLYGRAM,  a  figure  consisting  uf  many  lines. 

POLYHEDRON,  or  Polyedron,  ahod>  or  solid  contained 
by  many  rectilinear  planes  or  sides.  When  the  sides  of  the 
polyhedron  are  regular  polygons,  all  similar  and  equal,  then  the 
polyhedron  becomes  a  regular  bod),  and  may  be  inscribed  in  a 
sphere ;  that  is,  a  sphere  may  be  described  about  it,  so  that  its 
surface  shall  touch  all  the  angles  or  corners  of  the  solid.  There 
are  but  five  of  these  regular  bodies,  tiz.  the  tetrahedron,  the 
hexahedron  or  cube,  the  octahedron,  the  dodecahedron,  and  the 
icosahedron. 

Poly  it  ed  won,  Gnomonical,  is  a  stone  with  several  faces,  on 
which  are  projected  various  kinds  of  dials.  Of  this  sort,  that 
in  the  Privy  Garden,  London,  now  gone  to  ruin,  was  esteemed 
the  finest  in  the  world. 

POLYNEMUS,  the  Polyneme.  in  Natural  History,  a  genus 
of  fishes  of  the  order  abdomiualcs.  Si»aw  enumerates  ten  spe- 
cies; Gmclin  only  four.  The  Paradise  pol>ncme,  or  mango 
fish,  inhabits  the  Indian  and  Amciicun  sea*,  and  is  thirteen 
inches  long,  elegantly  shaped,  and  with  thoracic,  filaments  frc- 
qnentl)  far  larger  than  the  body  ;  its  colour  is  vellow.  At  Cal- 
cutta it  is  in  the  highest  estimation  for  the  table.  The  gray 
polyneme  abounds  on  the  Malabar  coast,  and  has  five  filaments 
on  each  side,  but  all  rather  short.  It  is  sometimes  four  feet 
long,  and  is  in  some  parts  of  India  denominated  the  royal 
fish,  from  its  extraordinary  excellence.  The  polvneme  of 
the  Nile  is,  both  in  form  and  taste,  superior  to  every  other  fish 
in  the  rivers  which  flow  into  the  Mediterranean  or  Atlantio 
seas.  It  is  covered  with  scales  resembling  the  most  brilliant 
silver  spangles,  and  is  of  the  weight  of  thirty,  in  some  instances 
of  seventy  pounds.  It  is  a  native  of  the  Nile,  and  Bruce  has 
minutely  detailed  the  process  adopted  by  the  Egyptians  for 
taking  it,  by  a  cake  of  flour,  dates,  and  other  ingredients,  with 
a  considerable  number  of  hooks  concealed  in  it ;  but  attached 
to  a  string  held  by  the  fi>herman,  *ho  floats  on  the  stream  upon 
a  blown  up  goat's  skin,  in  order  to  sink  this  mass,  and  then  re- 
turns to  the  bank.  He  then  fixes  the  line  to  some  tice,  connect- 
ing it  with  a  bell,  the  sounds  of  which  give  him  notice  of  the  sue 
cess  of  his  experiment,  being  produced  by  the  tuitcbiugs  and 
pulls  of  the  fish. 

POLYNOMIAL,  in  Algebra,  a  quantity  consisting  of  many 
terms. 

POLYPUS,  the  popular  name  for  those  fresh  water  insects 
which  class  under  the  genus  of  hydra,  of  the  order  of  vermes 
sooph)  ta?. 

POLYSCOPE,  or  Polyhedron,  in  Optics,  a  multiplying- 
glass,  or  one  which  represents  a  single  object  to  the  eye,  as  if 
there  were  many.  It  consists  of  several  piano  surfaces,  din- 
posed  under  a  convex  form,  through  each  of  which  the  object  is 
seen. 

POMELION,  a  name  given  by  seamen  to  the  cascabel,  or 
hindermost  knob  of  a  cannon. 

PONCHES,  small  bulk  heads  made  in  the  hold  to  stow 
corn,  goods,  &c. 

PONDERABILITY,  a  contingent  properly  of  bodies. 
Every  substance  within  the  sphere  of  obsen  ation  is  found  to 
possess  weight,  or  a  disposition  to  gravitate  towards  the  centre 
of  the  earth.  But  to  constitute  graviu,  it  is  not  required  that 
a  body  should  invariably  fall  to  t!u»  ground.  Smoke  asceuds 
in  the  atmosphere,  and  a  lump  of  lead  rises  in  a  tub  of  mer- 
cury, from  the  same  cause  that  a  pine  tret*  plunged  into  a  lake 
moonts  again  to  the  surface.  Withdraw  the  air,  the  mercury, 
and  the  water,  which  supported  those  comparatively  lighter 
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substances,  and  tbe  smoke,  the  lead,  and  the  timber,  will  imme- 
diately descend.  Pour  mercury  over  a  smooth  piece  of  cork, 
applied  to  the  bottom  of  a  glass,  and  it  will  remain  iti  the  same 
situation,  while  an  iron  ball  can  be  set  to  Boat  on  the  liquid 
metal.  The  order  of  nature  might  here  seem  to  be  reversed. 
But,  since  mercury  does  not  insinuate  itself  through  a  very 
narrow  interstice,  it  merely  rests  on  the  upper  aide,  without 
pressing  against  tbe  nnder  side,  of  the  cork.  If  Uvitg,  how- 
ever, as  the  schoolmen  asserted,  had  been  a  real  property 
belonging  to  certain  bodies,  the  smoke  and  the  cork  would,  in 
every  instance,  have  occupied  the  lower  stations.  But  the 
weight  of  a  body  is  not  the  same  in  all  place*  and  situations. 
A  lamp  of  lead,  which  weighs  alhoosand  pounds  at  tbe  surface 
of  our  globe,  would  lose  two  pounds,  as  indicated  by  a  spiral 
spring,  if  carried  to  the  top  of  a  mountain  four  mites  high ;  and, 
ifit  could  be  conveyed  as  deep  into  lhebowelsoflheearth.it 
would  lose  one  pound.  The  same  mass  transported  from 
London  to  tbe  Pole,  would  gain  the  addition  or  2  lbs.  769  decim. 
parts,  (nearly  3 lbs.);  bat  if  taken  to  the  Equator,  it  would 
Buffer  a  loss  of  41  lbs.  The  variable,  and  therefore  contingent, 
weight  of  bodies,  is  only  tbe  gradation  of  that  mutual  and  uni- 
versal tendency,  diminishing  as  the  square  of  the  distance, 
which  retains  the  moon  in  her  orbit,  and  upholds  the  circula- 
tion of  the  whole  system  of  planets  around  the  sun.  The  gra- 
vitation even  of  small  masses  towards  each  other,  such  as  balls 
of  lead  separated  ooly  by  the  interval  of  a  few  inches,  has  been 
delected  by  delicate  experiment,  and  reduced  to  rigorous  cal- 
culation. But  when  tbe  approximation  is  closer,  tbis  force 
acquires  a  modified  character,  and  passes  into  cohesion.  Thus, 
if  two  leaden  bullets  have  a  little  portion  of  the  surface  of  each 
pared  clean,  and  be  then  pressed  together  with  a  slight  twist, 
they  will  cohere  firmly  into  one  mass.  In  Ihe  same  manner, 
gold  i.r  silver  foliage,  and  other  ornaments,  struck  with  a  heavy 
hammer  into  the  surface  of  polished  iron  or  steel,  become  per- 
manently united.  Within  other  limits,  the  tendency  to  mutual 
approach  is  changed  inlo  an  opposite  quality.  Thus,  drops  of 
rain  or  dew,  run  along  the  smooth  and  glossy  surface  of  a  cab- 
bage leaf  without  sprcadiog.  If  the  dusloflhe  lycopodium.  or 
club  fern,  or  even  fine  ponnded  rosin,  be  strewed  on  water 
contained  in  a  glass,  any  smooth  rounded  piece  of  soft  wood 
will  float  upon  it,  or  may  be  immersed  in  the  liquid,  without 
being  wetted,  the  powder  preventing,  by  its  repulsion,  all  con- 
tact of  the  water.  A  fine  needle,  laid  on  the  surface  of  water, 
make*  a  dimple  in  which  it  swims,  On  the  same  principle,  the 
'lender  limbs  of  insects,  and  the  minute  down  which  covers 
their  wings,  protects  them  from  the  penetration  of  humidity. 
If  the  hand  be  rubbed  with  linseed  oil,  it  may  be  plunged  with 
impunity  for  a  few  seconds  in  boiling  water,  tbe  oil  repelling 
the  water,  and  consequently  checking  Die  communication  of 
heat.  The  application  of  palm  soap  to  the  akin  is  still  more 
effectual. 

It  thus  appears  that  bodies  are  indefinitely  porous,  compres- 
sible without  limits,  and  capable  of  assuming  all  varieiy  of 
forms,  How  different  is  the  constitution  of  ice,  of  water,  and 
nf  strain!  Consider  what  mutable  aspects  mercury  exhibits. 
Beginning  at  a  low  degree  of  rold,  and  ascending  throoeh  the 
gradations  of  heat,  we  find  it  a  friable  solid,  next  a  shining 
liquid,  then  a  penetrating  vapour,  and  lastly,  a  fine  red  powder. 
A  bright  ductile  piece  of  metal  passes  successively  into  an 
earthy  oxide  and  pellucid  glass.  Charcoal  is  precisely  of  the 
same  nature  as  the  diamond  ;  yet  what  a  contrast  between  tbe 
dingy  appearance  of  (he  one,  and  tbe  dazzling  lustre  of  tbe 
other?  How  variously  are  substances  transformed  by  the 
operations  of  art  >  The  skins  of  animals  become  chaoged  into 
parchment  and  different  kinds  of  leather,  and  its  shreds  into 
glue.  The  animal  fibres  are  converted  into  matting,  cordage, 
and  linen  cloth  ;  and  the  rags,  again,  reduced  to  a  pulp,  and 
manufactured  into  paper. 

How  diversified  appear  tbe  compounds  of  the  farinaceous 
substance*  '.  By  a  distinct  operation,  the  same  grain  produces 
gruel,  bread,  biscuit,  starch,  and  a  hard  pellucid  concretion 
resembling  mother-of-pearl.  But  the  plastic  powers  displayed 
in  Ihe  process  of  vegetation  and  animal  life,  infinitely  surpass 
the  resources  of  art.  Many  plants  are  fed  by  water  and  air 
alone,  and  consequently  these  fluid*  are  capable  of  being  trans- 
formed into  all  the  various  products.     In  short,  nature  ex- 


hibits only  a  chain  of  endless  metamorphose*  :  the  anhstaae* 
or  material  remains  unchanged,  but  it*  form  undergoes  e*a- 
tiuaal  mutations. 

The  properties  of  bodies  result  from  those  of  their  inianinsl 
particle*.  At  certain  mutual  distances  they  remain  qoieaesat; 
but,  at  other  distance*,  they  shew  a  disposition  either  la 
approach  or  to  recede.  Such  opposite  tendencies  are  etav 
muoly  referred  to  the  principle*  of  attraction  and  repaluaa 
But  all  those  diversified  effects  may  be  comprehended  aider 
a  general  taw,  which  connect*  the  mutual  action  of  partkJes 
with  their  distance.  In  tbe  laugoage  or  modern  analjrii,  tit 
corpuscular  energy  is  always  some  function  of  tbe  distaste; 
and  it  may  be  represented  by  an  extended  curve,  of  which  the 
abscissa;  mark  the  distances,  and  their  ordinate*  express  th* 
corresponding  forces.  Fig.  1.  exhibit*  this  curve  of  primonta. 
action ;  in  which  A  denotes  an  action  or  nrn'waw 
particle,  and  B,  C.  D.  E.  &c.  ihe  uicceulvt 
.      positions  of  another  panicle,  (he  perpendicular! 

Fig.  I, 


X,  when  above  the  axis  AX,  and  repulsive  between 
and  F,  H  and  K,  below  it.  Tbe  final  branch  of  tbe  cane  «sst 
gradually  assimilate  itself  to  Ihe  law  of  universal  gravilaUa*. 
But  the  primary  branch  of  the  curve  must,  in  like  manner,  eos- 
tinually  approach  AY,  the  perpendicular  to  the  axis;  sad 
since  no  pressure  ot  impulsion  can  ever  accomplish  the  pene- 
tration ot  matter,  it  follows,  from  the  principles  of  Dynamics, 
that  the  apace  included  between  the  curve  and  that  aajmpMt 
must  be  finite.  Where  the  curve  repeatedly  crosses  the  axis, 
are  so  many  quiescent  positions,  B.  D,  F.  H.  K,  &c.  in  any  a** 
of  which  a  particle  would  continue  in  equilibria.  But  thi*  «qav 
librium  is  of  two  kinds,  the  liable  or  the  instable ;  (be  former 
easily  recovering  itself  from  any  slight  displacement,  aadtht 
latter,  when  once  disturbed,  being  irremediably  dissolved.  It 
the  curve  in  its  progress  cross  the  axis  from  the  side  of  icaal 
sion  to  that  of  attraction,  its  intersection  will  evidently  be  a 
point  of  stability  ;  for  if  a  particle  be  pushed  inward*,  itwM 
then  be  repelled  back  again  ;  and  if  it  be  pulled  outwards,  it 
will  experience  an  attractive  force,  which  will  recall  it  to  its 
first  position.  But  if  the  curve  pass  from  attraction  to  re***- 
sion,  Us  intersection  with  the  axis  is  a  point  of  instable  uaaS 
brium;  for,  in  proportion  as  a  particle  is  pressed  inwards,  it 
will  be  pulled   forcibly  from  its  position;  |— *  "  "   '"  J 
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accumulating  power.    Thus,  —,  .,  -«..  — ,  — 

repulsion  to  attraction,  are  points  of  stability ;  but  Jf)  and  H, 

-    -- ■■■■■ point*  of  ir— ""=*■ 


According  as  the  ordinate*,  near  the  points  of  trtia- 
liun,  increase  less  or  more  rapidly,  the  tendency  of  las 
particles  to  coalesce,  or  (o  separate,  will  ha  proportH*- 
ally  feeble  or  intense.  If  the  curve  cat  tbe  axis  very 
obliquely,  therefore,  it  will  mark  a  limit  of  laagsia 
cohesion,  as  at  the  point  F;  but  if  it  shoot  nearly  at 
across  the  axis,  as  at  B  or  K,  it  will  •*• 


right  angles  across  t 


■  magnitude, 
conceptions   may   be   ■*■ 
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bounded,  every  thin  15  in  the  material  world  appears  to  be 
diftioct  and  determinate.  Experience  indeed  informs  us, 
to  what  astonishing  degree  matter  can  be  attenuated,  bat  phi- 
losophy descries  the  existence  of  certain  fixed  or  impas- 
sable limits,  at  which  the  capability  of  farther  subdivision 
■tterly  ceases.  The  primordial  line  of  action  is  hence  a  phy- 
sical, and  not  a  mathematical  curve ;  or  it  is  not  strictly  incur- 
vated  at  every  point,  but  proceeds  by  successive  minute  deflec- 
tions, corresponding  to  the  breadth  of  the  elementary  particles. 
Snch  a  modification  of  the  curve  is  represented  by  fig.  2 ;  being 
m  serrated  line,  whose  gradations  answer  to  the  successive 
stages  of  corpuscular  action.  Continuous  shades,  indeed,  exist 
only  in  our  modes  of  conception,  and  nature  exhibits  always 
individual  objects,  and  advances  by  finite  steps.  The  material 
world  is  hence  reducible  to  atoms,  actuated  by  forces  depend- 
ing merely  on  their  mutual  distances.  From  such  simple 
elements,— tho  different  arrangements  of  the  particles,— and 
their  multiplied  interior  combinations,  this  sublime  scene  of 
the  universe  derives  all  its  magnificence  and  splendour. 

PONTON,  or  Pontoon,  in  War,  denotes  a  little  floating 
bridge  made  of  boats  and  planks.  The  ponton  is  a  machine 
consisting  of  two  vessels  at  a  little  distance,  joined  by  beams, 
with  planks  laid  across  for  the  passage  of  the  cavalry,  the  can- 
non, infantry,  &c.  over  a  river,  or  an  arm  of  the  sea,  &c.  See 
Bridge. 

PONTOON,  in  Naval  affairs,  a  large  low  flat  vessel,  nearly 
resembling  a  barge  of  burden,  and  furnished  with  cranes,  cap- 
stans, tackles,  and  other  machinery  necessary  for  careening 
ships ;  these  arc  principally  used  in  the  Mediterranean,  but 
very  seldom  in  the  northern  parts  of  England. 

Pontoon,  or  Ponton,  a  kind  of  flat-bottomed  boat,  whose 
carcase  of  wood  is  lined  within  and  without  with  tin.  They 
are  generally  twenty-one  feet  long,  five  feet  broad,  and  two 
feet  one  inch  and  a  half  deep  within. 

POOP,  the  highest  and  aftmost  deck  of  a  ship.  To  have  the 
Wind  in  Poop,  is  to  have  it  behind  or  favourable. 

Poop  Royal,  a  short  deck,  or  platform,  placed  over  the  aft- 
most  part  of  the  poop  in  the  largest  of  the  French  and  Spanish 
men  of  war,  and  serving  as  a  cabin  for  their  masters  and  pilots. 
This  is  usually  called  the  top-gnllant-poop  by  our  shipwrights. 

POOPING,  the  shock  of  a  high  and  heavy  sea  upon  the 
stern  or  quarter  of  a  ship,  when  she  scuds  before  the  wind  in  a 
tempest  This  circumstance  is  extremely  dangerous  to  the 
vessel,  which  is  thereby  exposed  to  the  risk  of  having  her 
whole  stern  beat  in,  by  which  she  would  be  laid  open  to  the 
entrance  of  the  sea,  and  most  probably  founder. 

Pooping,  implies  also  the  action  of  one  ship  running  her 
stem  against  another's  stern. 

POOR  LAWS.  Of  the  general  outline  of  this  most  enor- 
mous, and  almost  ineffectual  burden  on  the  people,  much  has 
been  said  in  the  excellent  treatise  of  Mr.  Colquhotin.  The  43  of 
Slis.  c.  2,  is  the  foundation  of  all  that  is  good  in  the  poor-laws ; 
making  provision  for  finding  work  for  the  industrious  and  able  ; 
for  compelling  the  idle  and  able  to  labour ;  and  for  affording 
relief  to  the  diseased  and  impotent;  and  the  13,  14,  Charles 
II.  c.  12,  is  the  foundation  of  all  that  is  evil,  by  forming  the 
system  of  settlements  and  removals;  a  system  establishing 
oppression,  litigation,  and  expense,  and  which  has  been  made 
more  oppressive,  and  more  productive  of  litigation  and  expense, 
by  every  subsequent  statute,  till  the  statute  of  the  35th  of  his 
late  Majesty ;  which,  by  forbidding  removals  in  case  the  pau- 
pers is  not  absolutely  chargeable,  has  remedied  more  than  half 
the  evils  occasioned  by  the  former  laws. 

Overseers, — The  churchwardens  of  every  parish,  with  two,  or 
three,  or  four  substantial  householders,  according  to  the  size  of 
the  parish,  to  be  nominated  in  Easter  week,  or  within  a  month 
after,  uudcr  the  hands  or  seals  of  two  or  more  neighbouring  jus- 
tices, and  who  shall  be  called  overseers  of  the  poor.  43  Bliz.  c  2. 
a.  1.  Where  there  are  no  churchwardens,  the  whole  power 
is  vested  in  the  overseers.  17  Geo.  II.  c  38,  s.  15.  Overseer 
dying  or  becoming  incapable  of  acting,  two  justices  may  ap- 
point another.  Ibid.  s.  3.  If  any  person  shall  find  himself 
axzrictcd  by  any  act  of  the  justices,  appeal  to  the  sessions 
whose  determination  shall  be  lirinl.  Ibid,  s-  6.  Where  there 
is  no  nomination  of  otcrscers.  penalty  5/.  on  every  justice  of  the 
division.  Recovery  by  distress  from  the  sessions,  to  be  lentil 
»t. 


by  the  churchwardens  and  overseers.  43  Elisabeth,  e.  2,  s.  10. 
Parish  officers  with  the  consent  of  two  justices  shall  set  children 
to  work,  whose  parents  cannot  maintain  them,  and  all  persons 
married  or  single  who  cannot  maintain  themselves,  and  nave  no 
regular  trade  or  calling;  and  one  justice  may  send  persons  to 
the  house  of  correction  who  will  not  work;  and  the  parish  offi- 
cers, not  having  an  excuse,  to  be  allowed  by  two  justices,  shall 
meet  once  in  a  month  at  least,  in  the  church,  on  a  Sunday  after 
evening  service,  to  consult.  Penalty  20*.  Recovery  by  distress, 
and,  in  default,  commitment  till  paid — Applieation  to  two  jus- 
tices by  the  poor  for  an  appeal  to  the  sessions.  Ibid.  s.  I,  2, 
6,  11. — Overseers,  within  four  days  of  the  end  of  their  year, 
shall  account  to  two  justices  of  all  sums  received  and  paid,  and 
pay  over  what  remains  to  their  successors;  who  in  default  may 
levy  it  by  distress,  under  warrant  of  two  justices  ;  who,  in  de- 
fault of  distress,  may  commit  till  paid.  Ibid.  s.  2.  4. — Every 
parish  officer  neglecting  to  obey  the  regulations  of  the  abovo 
act,  penalty  from  40*.  to  5/.  Recovery  by  distress.  Application 
to  two  justices  by  the  poor.  17  George  II.  c.  38,  t.  14. — Parish 
officer  neglecting  his  duty,  or  disobeying  the  warrant  of  a  jus- 
tice, penalty  40s.  to  be  recovered  by  distress,  and,  in  default, 
commitment  not  exceeding  ten  days,  before  two  justices  of  tho 
poor  for  an  appeal  to  the  sessions,  giving  ten  days  notice.  33 
George  III.  c.  65,  s.  1,  2. 

Rate. — Parish  officers  shall  raise  by  a  rate  on  all  the  inhabi- 
tants, a  stock  of  flax,  &c.  to  set  the  poor  to  work,  and  sums 
for  the  relief  of  the  old  and  lame  who  arc  not  able  to  work,  and 
fir  apprenticing  poor  children.  Rate  to  be  made  by  consent 
of  two  justices.  43  Elizabeth  c.  2,  s.  1. — Parish  officers  shall 
cause  notice  to  be  given  publicly  in  the  church,  of  such  con 
sent  of  the  justices,  the  next  Sunday  ;  and  no  rate  shall  be  col 
lected  till  such  notice  is  given.  17  George  II.  c.  3,  s.  1.  They 
shall  permit  the  inhabitants  to  inspect  such  rates  at  all  season- 
able hours,  on  payment  of  1#. ;  and  give  copies,  on  payment 
of  (id.  for  every  twenty-four  names.  Penalty  20*.  Application 
to  the  party  aggrieved.  Ibid.  s.  2,  3.— Persons  aggrieved  by 
assessment  appeal  to  the  sessions.  17  George  If.  c.  38,  s.  4. 
Goods  of  persons  refusing  to  pay  maybe  distrained  in  any  part 
of  the  county  ;  and  of  any  other  county,  on  oath  made  before 
a  justice  of  such  other  county,  which  oath  shall  be  certified  in 
the  warrant.  Appeal  to  the  sessions  of  the  county  where  the 
assessment  was  made.  Ibid.  s.  7.  If  two  justices  percoiw 
that  the  inhabitants  of  any  parish  arc  not  able  to  levy  money 
sufficient  for  the  relief  of  the  poor,  they  shall  assess  any  neigh- 
bouring parishes  within  the  hundred,  in  aid  ;  and  if  the  hundred 
be  not  of  sufficient  ability,  then  any  parishes  within  the  county, 
43  Elizabeth,  c,  2,  s.  3.  Father,  grand  fattier,  mother,  or  grand 
mother,  of  persons  wanting  relief,  shall  maintain  them  ;  penalty 
20*.  per  month.  Recovered  by  distress,  and  in  default  conimit- 
menttill  paid.  Application  to  twojustices  by  the  poor.  Ibid.  s.  2, 
11.  Fathers  leaving  their  wives  and  children,  and  mothers  their 
children  chargeable  to  the  parish, having  ability  to  maintain  them. 
the  parish  officers,  where  such  arc  left,  may,  by  warrant  of  two 
justices,  seize  so  much  of  the  goods  and  chattels,  or  receive 
so  much  of  the  annual  rent  as  such  justices  shall  appoint,  to 
reimburse  the  parish :  and  such  ordrr  to  be  confirmed  by  the 
sessions.  6  George  I.  c.  8,  s.  1.  Parish  officers,  witli  consent 
of  the  lord  of  the  manor,  may,  by  order  of  two  justices,  end 
cottages  on  waste  lands,  for  the  poor.  43  Elizabeth,  e.  2. .«.  6. 
They  may  also,  with  consent  of  two  justices,  set  up  tr.Hcs.  \c 
for  the  employment  of  the  poor.  -  3  Charles  II.  e.  I.  s.  2  J. 

Relitf. — Parish  officers,  with  consent  of  the  majority  of  the: 
inhabitants,  may  contract  with  any  person  for  the  lod-.-iii^. 
keeping,  maintaining,  and  employing  the  poor;  and  pervini 
refusing  such  relief  are  not  entitled  to  any  other.  SMSeorge  I.  e. 
7,  s.  4.  The  abominable  oppression  of  this  execrable  law  his. 
however,  been  removed  by  another  humai.e  strilute  of  the  lat<? 
reign  ;  for  by  3(3  George  III.  c.  26.  s.  I,  2.  :t.  it  is  enacted,  that 
it  shall  be  lawful  for  tho  parish  officers,  with  the  approbation 
of  one  justice,  in  writing,  to  relieve  any  industtious  person  at 
his  own  habitation,  under  certain  eiiciinistaures  of  temporary 
illucss,  or  distress ;  and  one  justice  iun>  order  such  nlieffnr 
any  time  not  exceeding  one  month.  pio\idcd  the  cause  be  writ- 
ten on  the  back  of  the  order,  which  the  y  iri.Mi  uffio  is  are  h'»und 
to  obey;  and  twojustic.es  may  continue  such  oilers  fi..:n 
time  to  time,  each  period  in  succession  iKrt  bcius  mure  lh;tn 
10  A 


826 


poo 


DICTIONARY   OP   MECHANICAL   SCIENCE. 


POP 


one  month.  A  justice  or  a  medical  man,  or  clergyman  by 
warrant  of  a  justice,  may  visit  workhouses,  and  examine  the 
state  of  them,  and  bear  complaints,  and  certify  to  the  sessions  ; 
and  if  there  should  be  any  infectious  disorder,  the  visiting  jus- 
tice shall  apply  to  another  justice,  or  any  other  person  visiting, 
to  two  justices ;  which  two  justices  shall  order  such  regula- 
tions as  they  deem  necessary  till  the  next  sessions.  30  George 
III.  c.  49,  s.  1,  2.  Names  of  persons  receiving  parish  relief  to 
be  entered  in  a  book.  3  William,  c.  11,  s.  11-  And  no  other 
person  to  be  relieved  but  by  order  of  a  justice.  Ibid.  No 
relief  to  be  ordered  by  a  justice  unless  for  a  reasonable  cause, 
proved  on  oath,  and  unless  the  pauper  shall  have  first  applied 
to  a  parish  officer  or  a  vestry,  nor  before  the  justice  shall  have 
summoned  the  parish  officers.  9  George  I.  6,  7,  s.  1.  The 
name  of  such  persons  to  be  entered  with  the  others ;  and  no 
parish  officer,  except  on  sudden  emergency,  shall  bring  any 
charge  on  the  parish  for  persons  not  registered.  Penalty  51. 
Recovered  by  distress.  Application  to  two  justices  by  the  poor. 
Ibid.  s.  2. 

Settlements. — The  general  heads  on  which  settlements  are 
founded  are  birth,  apprenticeship,  service,  serving  offices,  rent- 
ing 10).  per  annum,  marriage,  and  estate.  A  house  at  not 
less  than  101.  per  annum,  for  at  least  one  whole  year,  for  which 
term  rent  and  taxes  must  be  paid  and  occupied. 

1.  Birth. — Children  prima  facie,  whether  bastards  or  legi- 
timate, are  settled  where  born ;  but  with  respect  to  bastards, 
if  a  woman  goes  collusively  to  be  delivered  in  another  parish, 
the  child  gains  no  settlement  there.  Bastards  born  during  an 
order  of  removal,  or  the  suspension  of  it,  belong  to  the  mother's 
parish.  35  George  III.  c.  101,  s.  6.  And  so  of  bastards  born 
in  vagrancy.  17  George  II.  c.  5,  s.  25.  And  so  if  born  in  houses 
of  industry  in  incorporated  districts.  20  George  III.  c.  36.  Or 
in  friendly  societies.  33  George  111.  c.  54,  8.  25.  Or  in  lying- 
in  hospitals.  13  George  III.  c.  82.  Legitimate  children  are 
settled  as  their  parents,  till  old  enough  to  gain  a  settlement  of 
their  own,  the  earliest  period  of  which  is  seven  years:  at  which 
age,  by  G  Elizabeth,  c.  5,  s.  12,  a  child  may  be  apprenticed  to  a 
person  using  the  seas ;  and  by  17  George  II.  c.  5,  justices  may 
bind  the  child  of  a  vagrant  of  the  same  age ;  and  any  appren- 
tice gains  a  settlement  in  a  place  where  he  has  resided  as  such 
for  forty  days. 

2.  Apprenticeship. — The  time  required  to  gain  a  settlement 
xhas  just  been  mentioned.    The    apprentice   must  be  legally 

bound,   except  that  the  contract  not  being  indented,  which  is 
fatal  in  every  other  case,  is  not  in  this.  31  George  II.  c.  11. 

3.  Service.  — Unmarried  persons  without  children,  hired  and 
serving  for  a  year,  gains  a  settlement.  3  William,  c.  11.  But 
must  continue  a  whole  year  in  such  service.  8,9  William  c.  30. 
Serving  a  certificated  member  of  a  benefit  society  no  settlement. 
33  George  III.  c.  54,  8.  24.  Forty  days' residence  in  the  place 
necessary,  but  they  need  not  be  all  together.  Where  the  last 
forty  days  are  in  different  places,  settlement  where  the  servant 
slept  the  last  night.  General  hiring  deemed  hiring  for  a  year. 
Hiring  for  a  year,  with  liberty  to  be  absent  at  harvest,  sheep- 
shearing,  &c.  gains  no  settlement ;  but  to  serve  a  month  in  the 
militia  does.  Hiring  for  one  day  short  of  a  year,  no  settlement. 
Serving  for  three  hundred  and  sixty -five  days,  if  leap  year,  no 
settlement.  Hiring  at  so  much  per  week,  conditionally  to  part 
at  a  month's  warning,  deemed  a  general  hiring ;  and  as  such,  a 
hiring  for  a  year. 

4.  Serving  Offices. — Persons  coming  to  inhabit  a  plaoe,  and 
executing  any  annual  and  public  office  for  a  year,  settlement. 
3  William  c.  11,  s.  6. 

5.  Marriage. — As  a  general  rule,  the  wife  follows  the  hus- 
hand's  settlement ;  but  if  the  husband  has  no  settlement,  or  it 
is  not  known  at  his  death,  her  own  settlement  is  restored.  And 
if  the  husband  deserts  his  wife,  her  settlement  remains,  except 
natives  of  Scotland,  Ireland,  the  Isle  of  Man,  Guernsey,  or 
Jersey,  who  have  no  legal  settlement,  and  may  be  sent  home, 
on  becoming  chargeable,  at  the  expense  of  the  county. 

6.  Estate.— No  person  shall  be  removed  from  any  estate 
while  he  remains  on  it.  9  George  I.  c.  7.  But  no  person 
gains  a  settlement  by  an  estate  whose  purchase  was  less  than 
301.  Ibid.  Persons  who  have  no  settlement,  as  foreigners, 
or  whose  settlement  cannot  be  known,  as  deserted  infants,  must 
be  kept  by  the  parish  where  they  happen  to  be. 


Removals. — So  much  of  13,  14  Charles  II.  c.  12,  as  enables 
justices  to  remove  persons  likely  to  become  chargeable,  is  re- 
pealed ;  and  no  person  can  now  be  removed  until  actually 
chargeable.  35  George  III.  c.  101,  s.  1.  Justices  may  suspend 
removal  of  persons  ill,  either  under  a  vagrant  pass,  or  order 
of  removal ;  expense  attending  the  suspension  to  be  paid  by 
the  parish  officers  of  the  place  to  which  the  pauper  is  to  he 
removed  ;  on  refusal  to  pay  within  three  days,  to  be  recovered 
by  distress  and  sale  with  costs  not  exceeding  40*.  One  justice. 
If  out  of  the  jurisdiction,  warrant  of  distress  to  be  backed  by  t 
justice  bavingjurisdiction-  Appeal  to  the  sessions,  if  charges  tad 
costs  exceed  20/.  Ibid.  s.  2.  Every  person  convicted  of  larceny 
or  felony,  or  deemed  a  rogue  and  vagabond,  or  disorderly  per- 
son, or  who  shall  appear  to  two  justices,  on  path  of  one  witness, 
to  be  a  person  of  evil  fame  or  a  reputed  thief,  and  shall  not 
give  a  satisfactory  account  of  himself  and  way  of  living,  and 
every  unmarried  woman  with  child,  shall  be  deemed  actually 
chargeable,  and  shall  be  removed  as  such.  Ibid.  a.  6.  Persons 
refusing  to  go  with  an  order  of  removal,  or  returning  when 
removed,  to  be  committed  as  a  vagabond.  One  justice.  13,  li 
Charles  II.  c.  12,  s.  3.  Parish  officer  refusing  to  receive  a  per- 
son so  sent,  to  be  bound  to  the  assizes  or  sessions  to  answer 
the  contempt.  One  justice.  Ibid.  If  removed  into  another 
county  or  jurisdiction,  and  the  parish  officer  refuse  to  receive, 
penalty  5/.  Application  to  the  parish  of  the  place,  from  which 
the  pauper  is  removed.  Recovery  by  distress,  and,  in  default, 
commitment  for  forty  days.  One  justice  of  the  jurisdiction  to 
which  removed.  Two  witnesses,  3  William,  c.  11,8.  10.  Appeal 
from  orders  of  removal  to  the  sessions  of  the  county  from  which 
the  pauper  was  removed.  8,  9  William,  c.  30,  s.  6.  It  most 
be  to  the  sessions  of  the  county,  and  not  of  any  corporate  town. 

Poor's  Rate,  an  assessment  raised  through  England  and 
Wales,  for  the  temporary  relief,  or  permanent  maintenance,  of 
all  such  persons  as  from  age,  infirmity,  or  poverty,  cannot  them- 
selves procure  the  means  of  subsistence.  The  total  sum  raised 
by  the  poor's  rate  and  other  parochial  rates  within  the  year, 
ending  Easter  1822,  was  7,095,5341.  of  which  6,358,7021.  were 
expended  in  support  of  the  poor,  and  1,336,6321.  for  other  par- 
poses.  The  poor's  rate  has  gone  on  at  an  alarming  increase 
since  the  peace  in  1815,  in  which  year  5,418,8451.  were  ex- 
pended in  their  support 

POPE,  Papa,  Father ,  the  sovereign  pontiff,  or  supreme  bead 
of  the  Romish  church. 

POPULATION  of  the  World,  agreeably  to  a  general  census 
framed  in  the  year  1825,  from  which  it  would  appear,  that 
under  the  metaphysical  titles  following,  the  whole  human  race 
are  said  to  stand  thus : — 

Jews, 4,000,000 

Pagans, 466,000,000 

Mabomedans, 140,000,000 

Christians, 200,000,000 

Total, 800,000,000 

Deists  and  Atheists  are  comprehended,  bat  not  distinguissed 
in  either  of  these  enumerations,  as  they  do  not  avow  tbesv 
selves  by  any  formation  into  bodies,  but  are  anomalies  fn  eaea 
class.— It  is  worthy  of  notice,  that  the  most  ancient  congrega- 
tion, viz.  Pagans,  still  subsist  throughout  the  globe,  and  comprise 
more  than  one-half  of  its  general  population ;  that  the  second 
in  order  of  time,  viz.  Jews,  have,  since  the  destruction  of  their 
temple  and  city,  in  a.  d.  70,  fallen  so  near^to  decay,  as  to  em- 
prise only  a  200th  part  of  the  whole ;  that  the  third  denosjiaa- 
tion,  viz.  Christians,  now  include  one-fourth  part  of  the  whole; 
and  that  the  Mahomedans,  who  sprung  up  six  centuries  filer  the 
Christians,  and  threatened  to  annihilate  them,  occupy  the 
space  of  one-sixth  part  of  the  whole.  It  is  also  observable, 
that  when  an  estimate  of  this  kind  was  made  about  fifty  years 
since,  it  was  supposed  that  Christians  amounted  to  ooc-sixti 
part,  and  now  they  have  increased  to  one- fourth.  A  step  far- 
ther in  this  inquiry  disposes  of  the  Christiana  thus,  in  their 
subdivisions: — 

The  Greek  and  Eastern  Churches, 30,000,000 

Roman  Catholics, 100,000,000 

Protestants,  including  all  sects, 70,000,000 


I 


Total, 900,000,000 
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Those  have  all  arisen  since  the  promoting;  of  the  Universal 
Christian  Church,  4,000  a.  m.  of  which— 

The  Western  and  Eastern  Churches  began  and 

united  in  the 6th  Century. 

Their  separation, Oth      do. 

Mahomed, 7th      do. 

Christianity  in  Great  Britain, 7th      do. 

Darkness  of  Popery  and  Mahomedanism, ....  Oth  to  16th  do. 

Waldenses, 12th      do. 

Wickliffe,  Huss,  and  Jerome, 13th  to  15th  do. 

Lather  and  Calvin, 16th      do. 

Reformation, 16th      do. 

Remonstrants, 17th      do. 

Protestant  sects, 17lh  &  18th  do. 

ft  is  unnecessary  to  enlarge  this  scale ;  the  ohject  is  thus 
answered  by  shewing  the  divisions  of  people,  and  their  deno- 
minations and  dates,  by  which  any  person,  conversant  in  such 
researches,  will  find  occupation  enough  for  his  reflection  upon 
the  probable  state  of  mankind  during  the  ensuing  half  century, 
under  the  advantages  of  an  unexampled  improvement  in  every 
country  and  condition,  both  in  arts,  navigation,  and  commerce, 
domestic  and  universal ;  an  enriched  acquisition  of  every  em- 
bellishment of  intellect,  literature,  and  the  fine  arts  ;  chemistry, 
and  religious  learning ;  an  enlarged  and  liberal  toleration  in 
Chnrch  and  State ;  a  diffusion  most  unparalleled  of  the  Holy 
Scriptures,  of  education,  and  a  general  intercourse  among  all 
nations. 

In  the  lists  of  births  and  deaths  in  the  kingdom  of  Bohemia, 
pnblished  for  1824,  there  is  a  considerable  excess  of  births.  In 
the  capital,  Prague,  there  were,  out  of  4436  deaths,  1633  of 
infants  under  a  year  old.  The  number  of  suicides  was  105,  or 
about  one  in  forty.  In  London,  in  1821,  there  were  but  82 
suicides  out  of  18.458  deaths,  within  the  limits  of  the  bills  of 
mortality,  or  one  in  225.  In  1822  there  were  only  33  suicides 
in  the  bills  of  mortality.  In  Paris  there  were,  in  1824,  about 
300  or  370,  out  of  a  population  smaller  than  that  of  London : 
so  false  is  the  notion  that  we  are,  as  compared  with  our  neigh- 
boors,  an  eminently  self-killing  people.  We  are,  in  truth,  not 
above  a  quarter  part  as  suicidal  as  the  people  of  Paris,  and 
not  much  more  than  a  sixth  part  so  than  the  people  of  Prague. 

POPULUS  Alba.  (White  Poplar.)  This  is  a  very  ornamental 
tree.  The  leaves  on  the  under  surface  arc  of  a  fine  white,  and 
on  the  reverse  of  a  very  dark  green  ;  and  when  growing  on  large 
trees  are  truly  beautiful,  as  every  breath  of  air  changes  the 
eoloor  as  the  leaves  move.  The  wood  of  all  the  species  of  pop- 
lar is  useful  for  boards,  or  any  other  purpose,  if  kept  dry.  It  is 
much  in  demand  for  floor  boards  for  rooms,  it  not  readily 
takiog  fire ;  a  red-hot  poker  falling  ou  a  board,  would  burn  its 
way  through  it,  without  causing  more  combustion  than  the  hole 
through  which  it  passed. 

PoPi'Li'S  Monilifera.  (Canada  Poplar.)  This  is  also  known 
by  the  name  of  Black  Italian  Poplar,  but  from  whence  it  had 
this  name  we  do  not  know.  This  species,  which  is  the  finest  of 
nil  the  kinds,  grows  very  commonly  in  woods  and  hedges  in 
many  parts  of  Worcestershire  and  Herefordshire,  where  it 
reaches  to  prodigious  sizes.  Perhaps  no  timber  is  more  useful 
than  this ;  it  Is  very  durable,  and  easy  to  be  converted  to  all 
fxrrposes  in  building.  The  floors  of  a  great  part  of  Downton 
Castle,  the  seat  of  R.  Payne  Knight,  Esq.  are  laid  with  this 
wood,  which  have  been  used  forty  years,  and  are  perfectly 
soond.  Trees  are  now  growing  on  his  estate  which  are  three 
and  four  feet  in  diameter. 

PoPi'Li'S  Nigra.  (Ths  Black  Poplar.)  It t  Buds.  The  young 
bads  or  rudiments  of  the  leaves,  which  appear  in  the  beginning 
of  spring,  abound  with  a  yellow,  unctuous,  odorous  juice.  They 
have  hitherto  been  employed  chiefly  in  an  ointment,  which 
received  its  name  from  them,  though  they  are  certainly  capable 
of  being  applied  to  other  purposes;  a  tincture  of  them,  made 
in  rectified  spirit,  yields  upon  being  inspissated,  a  fragrant 
resin  superior  to  many  of  those  brought  from  abroad. 

PORCELAIN,  a  fine  sort  of  earthenware,  chiefly  manufac- 
tured in  China,  and  thence  called  china-ware.  The  combination 
of  silex  and  argil  is  the  basis  of  porcelain  ;  and,  with  the  addi- 
tion of  various  proportions  of  other  earths,  and  even  of  some 
metallic  oxides,  forms  the  different  varieties  of  pottery,  from 


the  finest  porcelain  to  the  coarsest  earthenware. — Though  sili* 
cious  earth  is  the  ingredient  which  is  present  in  largest  propor- 
tion in  these  compounds,  yet  it  is  the  argi'.laceous  which  more 
particularly  gives  them  their  character,  as  it  communicates  duc- 
tility to  the  mixture  when  soft,  and  renders  it  capable  of  being 
turned  into  any  shape  on  the  lathe,  and  of  being  baked.  The 
clays  are  native  mixtures  of  these  earths;  but  they  are  often 
rendered  unfit  for  the  manufacture  of  at  least  the  finer  kinds  of 
porcelain,  from  other  ingredients  which  they  also  contain.  The 
perfection  of  porcelain  will  depend  greatly  on  the  purity  of  the 
earths  of  which  it  is  composed;  and  hence  the  purest  natural 
clays,  or  those  consisting  of  silcx  and  argil  alone,  are  selected. 
Two  substances  have  been  transmitted  to  Europe  as  the  mate- 
rials from  which  the  Chinese  porcelain  is  formed  ,  which  have 
been  named  Kaolin  and  Pctunse.  It  was  found  diffcult  to  pro- 
cure, in  Europe,  natural  clays  equally  pure,  and  hence  in  part 
the  difficulty  of  imitating  the  porcelain  of  the  East.  Such  clays, 
however,  have  now  been  discovered  in  different  countries  ;  aud 
hence  the  superiority  to  which  the  European  porcelain  has 
attained.  The  fine  Dresden  porcelain,  that  of  Berlin,  the  Frcuch 
porcelain,  and  the  finer  kinds  which  are  formed  in  this  country, 
are  manufactured  of  such  clay,  which  from  the  use  to  which  it 
is  applied,  has  received  the  name  of  porcelain  earth,  and  which 
appears,  in  general,  to  be  derived  from  the  decomposition  of 
felspar  of  granite.  It  appears  also  that  natural  earths,  contain- 
ing magnesia,  are  used  with  advantage  in  the  manufacture. 
The  proportion  of  the  earths  to  each  other  must  likewise  be  of 
importance  ;  and  from  differences  in  this  respect  arise,  in  part, 
the  differences  in  the  porcelain  of  different  countries,  as  well  as 
the  necessity  frequently  of  employing  mixtures  of  natural  clays. 
The  argil  communicates  tenacity  and  ductility  to  the  paste,  so 
that  it  may  be  easily  wrought ;  the  si!ex  gives  hardness  and 
infusibility  ;  and  on  the  proper  proportion  of  these  depends,  in 
a  great  measure,  the  perfection  of  the  compound.  The  propor- 
tion of  silex  in  porcelain  of  a  good  quality,  is  at  least  two-thirds 
of  the  composition  ;  and  of  argil,  from  a  fifth  to  a  third.  Mag- 
nesia is  of  utility,  by  lessening  the  tendency  which  the  compo- 
sition of  silex  and  argil  alone  has  to  contract  in  baking,  which 
is  inconvenient  in  the  manufacture. 

Porcelain  of  Reaumur. — Reaumur  gave  the  quality  of 
porcelain  to  glass  ;  that  is,  he  rendered  glass  of  a  milky  colour 
semi-transparent,  so  hard  as  to  strike  firo  with  steel,  infusible, 
and  of  a  fibrous  grain,  by  means  of  cementation.  The  process 
which  he  published,  is  not  difficult.  Common  glass,  such  as 
that  of  which  wine  bottles  are  made,  succeeds  best.  The  glass 
vessel  which  is  to  be  converted  into  porcelain  is  to  be  enclosed 
in  a  baked  earthen  case  or  seggar.  The  vessel  and  case  are  to  be 
filled  with  a  cement  composed  of  equal  parts  of  sand  and  pow- 
dered gypsum  or  plaster,  and  the  whole  is  to  be  put  into  a 
potter's  kiln,  and  to  remain  there  during  the  baking  of  common 
earthenware ;  after  which  the  vessel  will  be  found  transformed 
into  such  a  matter  as  has  been  described. 

PORE,  in  Anatomy,  a  little  interstice  or  space  between  the 
parts  of  the  skin  serving  for  perspiration.  Pores  aro  small 
interstices  between  the  particles  of  matter  which  compose 
bodies ;  and  are  cither  empty,  or  filled  with  some  insensible 
medium.  Condensation  and  rarefaction  are  only  performed  by 
closing  and  opening  the  pores* 

POR1ME,  For m  a,  in  Geometry,  a'sort  of  lemma  or  theorem, 
so  obvious  or  self-evident  as  to  differ  but  little  from  an  axiom 
or  self-evident  proposition. 

PORISM,  Porisma,  in  Geometry,  is  a  peculiar  sort  of  pro- 
position, which  has  been  differently  defined  by  different  writers, 
some  considering  it  as  a  general  theorem  or  canon,  deduced 
from  a  geometrical  locus,  and  serving  for  the  solution  of  other 
general  and  difficult  problems  ;  while  others  make  it  a  lemma, 
or  the  same  as  poriroa.  Dr.  Simson  defines  it  a  proposition, 
cither  in  the  form  of  a  problem  or  a  theorem,  in  which  it  is  pro- 
posed either  to  investigate  or  demonstrate.  Euclid  wrote  three 
books  of  porisms,  being  a  curious  collection  of  various  tilings 
relatiug  to  the  analysis  of  the  more  difficult  and  general  prob- 
lems. Those  books,  however,  are  lost,  and  nothing  remains  in 
the  works  of  the  ancient  geometricians,  concerning  this  subject, 
besides  what  Pappus  has  preserved,  in  a  very  imperfect  and 
obscure  state,  in  his  *'  Mathematical  Collections,"  viz  in  the 
introduction  to  the  seventh  book. 
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PORISTIC  Method,  in  Mathematics,  is  that  which  deter- 
mines when,  by  what  means,  and  how  many  different  wavs,  a 
problem  may  be  resolved. 

POROSITY,  an  essential  property  of  bodies,  is  best  ascer- 
tained by  the  microscope,  which  shews  us  the  passage  of  fluids 
through  solid  bodies ;  or  we  may  discover  this  property  in  the 
transmission  of  light  in  all  directions  through  the  internal 
structure  of  hard  and  solid  bodies.  The  porosity  of  wood  is 
very  remarkable.  Air  may  be  blown  by  the  mouth,  in  a  pro- 
fuse stream,  through  a  cylinder  two  feet  long  of  dried  oak, 
beech,  elm,  or  birch ;  and  if  a  piece  of  wood,  or  a  piece  of 
marble,  be  dipped  in  water,  and  submitted  to  experiment  under 
the  receiver  of  a  pneumatic  machine,  the  air  issuing  through 
the  exterior  cavities  will  appear  in  a  torrent  of  bubbles  on  the 
external  surface.  In  like  manner  mercury  is  forced  through  a 
piece  of  dry  wood,  and  made  to  fall  in  the  form  of  a  fine  divided 
shower.  If  a  few  ounces  be  tied  in  a  bag  of  sheep  skin,  it  may 
be  squeezed  through  the  leather  by  the  pressure  of  the  hand, 
in  numerous  minute  streamlets.  This  experiment  illustrates 
the  porosity  of  the  human  cuticle.  From  microscopic  obser- 
vations, it  has  been  computed  that  the  skin  is  perforated  by  a 
thousand  holes  in  the  length  of  an  inch.  If  we  estimate  the 
whole  surface  of  the  body  of  a  middle-sized  man  to  be  sixteen 
square  feet,  it  must  contain  no  fewer  than  2,304,000  pores. 
These  pores  are  the  mouths  of  so  many  excretory  vessels, 
which  perform  that  important  function  in  the  animal  economy, 
insensible  perspiration.  The  lungs  discharge  every  minute  six 
grains,  and  the  surface  of  the  skin  from  three  to  twenty  grains, 
the  average  over  the  whole  body  being  fifteen  grains  of  lymph, 
consisting  of  water,  with  a  very  minute  admixture  of  salt, 
acetic  acid,  and  a  trace  of  iron.  If  we  suppose  this  perspirable 
matter  to  consist  of  globules  only  ten  times  smaller  than  the 
red  particles  of  blood,  or  about  the  5000th  part  of  an  inch  in 
diameter,  it  would  require  a  succession  of  400  of  them  to  issue 
from  each  orifice  every  second.  The  permeability  of  a  solid 
body  to  any  fluid,  depends  however  on  its  peculiar  structure 
and  its  relation  to  the  fluid.  A  compact  substance  will  some- 
times oppose  the  entrance  of  thin  fluid,  while  it  gives  free  pas- 
sage to  a  gross  one.  Thus,  a  cask,  which  holds  water,  will 
permit  oil  to  ooze  through  it;  and  a  fresh  humid  bladder, 
which  is  air-tight,  will  yet,  when  pressed  under  water,  imbibe 
a  notable  portion  of  that  liquid.  If  a  cylindrical  piece  of  oak, 
ash,  elm,  or  other  hard  wood,  cut  in  the  direction  of  its  fibres, 
be  cemented  to  the  end  of  a  long  glass  tube,  water  will  pass 
freely  through  it,  in  divided  streamlets ;  but  a  soft  cork  inserted 
into  a  similar  tube  will  effectually  prevent  all  escape  of  the 
liquid.  Mercury  may  be  carried  in  a  small  cambric  bag,  which 
could  not  retain  water  for  a  moment.  If  a  circular  bottom  of 
close-grained  wood,  divided  by  a  fine  slit  from  the  30th  to  the 
100th  part  of  an  inch  wide,  be  cemented  to  the  end  of  a  glass 
tube,  it  will  support  a  column  of  mercury  from  one  to  three  or 
more  inches  high,  the  elevation  being  always  proportional  to 
the  narrowness  of  the  slit.  Hence  a  cistern  of  box-wood  is 
frequently  used  for  portable  barometers,  the  fine  joints  admit- 
ting the  access  and  pressure  of  the  air,  but  preventing  the 
escape  of  the  mercury.  Yet  a  sufficient  force  would  overcome 
this  obstruction ;  and,  in  the  same  manner,  the  air  which  is 
confined  in  the  common  bellows  under  a  moderate  pressure, 
might,  by  a  more  violent  action,  be  made  to  transpire  copiously 
through  the  boards  and  the  leather.  The  transmission  of  a 
fluid  through  a  solid  substance  shews  the  existence  of  pores ; 
but  the  resistance,  in  ordinary  cases,  to  such  a  passage,  is 
insufficient,  therefore,  to  prove  the  contrary.  The  permeability 
of  translucent  substances  to  the  rays  of  light,  in  all  directions, 
evinces  the  most  extreme  porosity.  But  this  inference  is  not 
confined  merely  to  the  bodies  usually  termed  diaphanous ;  for 
the  gradation  towards  opacity  advances  by  insensible  shades. 
The  thin  air  itself. is  not  perfectly  translucid,  nor  will  the 
densest  metal  absolutely  bar  all  passage  of  light.  The  whole 
mass  of  our  atmosphere,  equal  to  the  weight  of  a  column  of 
thirty-four  feet  of  water,  transmits,  according  to  its  compara- 
tive clearness,  only  from  four-fifths  to  three-fourths  of  the  per- 
pendicular light,  and  consequently  retains  or  absorbs  from  a 
fifth  to  a  fourth  of  the  whole.  But  this  absorplion  is  greatly 
increased  by  the  accumulation  of  the  medium.  When  the  sun 
has  approached  within  a  degree  of  the  horizon,  and  his  rays 


now  traverse  a  tract  of  air  equal  in  weight  to  a  column  of  006 
feet  of  water,  only  the  212th  part  of  them  can  reach  the  surface 
of  the  earth.  By  a  peculiar  application  of  my  Photometer,  1 
have  found  that  half  of  the  incident  light,  which  might  pass 
through  a  field  of  air  of  the  ordinary  density  and  15|  miles 
extent,  would  penetrate  only  to  the  depth  of  fifteen  feet  in  the 
clearest  sea-water,  which  is  therefore  about  6400  times  lest 
diaphanous  than  the  atmospheric  medium.  Bat  water  of  shal- 
low lakes,  though  not  apparently  turbid,  betrays  a  greater 
opacity,  insomuch,  that  the  perpendicular  light  is  -diminished 
one-half,  in  descending  only  through  the  space  of  six,  or  eves 
two  feet.  The  same  measure  of  absorption  would  take  place 
in  the  passage  of  light  through  the  thickness  of  two  or  three 
inches  of  the  finest  glass,  which  is  consequently  500,000  times 
more  opaque  than  an  equal  bulk  of  air,  and  even  300  times  more 
opaque  than  a  corresponding  mass  of  that  fluid.  But  erea 
gold  itself  is  diaphanous.  If  a  leaf  of  that  metal,  either  pore 
or  with  only  an  80th  part  of  alloy,  and  therefore  of  a  fine  yellow 
lustre,  but  scarcely  exceeding  the  300,000th  part  of  an  inch  in 
thickness,  and  enclosed  between  two  thin  plates  of  mica,  be 
held  immediately  before  the  eye,  and  opposite  to  a  window,  it 
will  transmit  a  soft  green  light,  like  the  colour  of  the  water  of 
the  sea,  or  of  a  clear  lake  of  moderate  depth.  This  glaucous 
tint  is  easily  distinguished  from  the  mere  white  light  woks 
passes  through  any  visible  holes  or  torn  parts  of  the  leaf.  It 
is  indeed  the  very  colour  which  gold  itself  assumes,  wbeo 
poured  liquid  from  the  melting  pot.  A  leaf  of  pale  gold,  or 
gold  alloyed  with  silver,  transmits  an  azure  colour ;  from  which 
we  may,  with  great  probability,  infer,  that  if  silver  could  be 
reduced  to  a  sufficient  degree  of  thinness,  it  would  discharge  a 
purple  light.  These  noble  metals,  therefore,  act  upon  white 
light  exactly  as  air  and  water,  absorbing  the  red  and  oraoge 
rays,  which  enter  into  its  composition,  but  allowing  the  cos- 
joined  green  and  blue  lays  to  effect  their  passage.  If  the  yel- 
low leaf  were  estimated  to  transmit  only  the  tenth  part  of  the 
whole  incident  light,  it  would  only  follow,  that  pure  gold  is 
250,000  times  less  diaphanous  than  pellucid  glass.  The  inferior 
ductility  of  the  other  metals  will  not  allow  that  fine  lamination, 
which  would  be  requisite  for  shewing,  in  ordinary  cases,  the 
transmission  of  light.  But  their  diaphanous  quality  might  be 
inferred  from  the  tints  with  which  they  affect  the  transmitted 
rays,  on  being  alloyed  with  gold.  Other  substances,  though 
commonly  reckoned  opaque,  yet  admit  in  various  degrees  the 
passage  of  light.  The  window  of  a  small  apartment  being 
closed  by  a  deal  board,  if  a  person  within  shut  his  eyes  a  few 
minutes  to  render  them  more  acute,  he  will,  on  opening  then 
again,  easily  discern  a  faint  glimmer  issuing  through  the  win- 
dow. In  proportion  as  the  board  is  planed  thinner,  more  light 
will  be  admitted,  till  the  furniture  of  the  room  becomes  visible. 
Writing  paper  transmits  about  a  third  part  of  the  whole  inci- 
dent light,  and  when  oiled  it  often  supplies  the  place  of  glass  in 
the  common  workshops.  The  addition  of  oil  does  not,  how- 
ever, materially  augment  the  diaphanous  quality  of  the  paper, 
but  renders  its  internal  structure  more  regular,  and  more  assi- 
milated to  that  of  a  liquid.  The  rays  of  light  travel,  without 
much  obstruction,  across  several  folds  of  paper,  and  eves 
escape  copiously  through-pasteboard.  Combining  these  vari- 
ous facts,  it  follows  thai:  all  bodies  are  permeable,  though  is 
extremely  different  degrees,  to  the  afflux  of  light.  They  most 
therefore  be  widely  perforated,  and  in  every  possible  direction. 
The  porosity  of  bodies  is  consequently  so  diffuse,  that  the  hoik 
of  their  internal  kernel,  or  of  the  ultimate  obstacles  which  they 
present,  may  bear  no  sensible  proportion  to  the  space  which 

they  occupv.  -s. 

PORPHYRY,  derives  its  name  from  the  Greek  word  sig- 
nifying red,  as  the  porphyry  used  by  the  ancients  was  most  fre- 
quently of  that  colour.  The  term  porphyry  is  very  vague,  being 
applied  to  all  rocks  that  have  a  compact  base  or  ground  is 
which  crystals  of  any  kind  are  imbedded  and  distinctly  visible. 
Thus,  accoRtkn?  to  the  kind  of  stone  in  which  the  crystals  occur, 
the  porphyry *takes  its  more  appropriate  name,  as  horn  ftooe 
porphyry,  clay-9(one  porphyry,  pitch-stone,  and  obsidian  por- 
phyry, &c.  The  ^bese  of  porphyry  is  generally  allied  to  trap, 
and  is  fusible.  The  crystals  are  either  quartz  or  felspar,  hot 
more  commonly  the  latter,  forming  four-sided  or  six-sided 
prisms,  whose  length  is  greater  than  the  breadth. 
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PORT,  a  harbour  or  haven  on  the  sea-coast  Bar  Port,  is 
toeh  as  can  only  be  entered  with  the  tide.  Close  Port,  is  one 
within  the  body  of  a  city,  as  the  ports  of  Rhodes,  of  Venice, 
Amsterdam,  Rochelle,  llayonne,  and  St.  Jean  de  Luz.  Free 
Port,  is  one  open  and  free  for  merchants  of  all  nations  to  load 
a*d  unload  their  vessels  in,  without  paying  any  duty  or  cus- 
toms ;  such  are  the  ports  of  Genoa  and  Leghorn.  Free  Port, 
Is  also  used  for  a  total  exemption  and  franchise  which  any  set 
of  merchants  enjoy,  for  goods  imported  into  a  state,  or  those  of 
the  growth  of  the  country  exported.  Such  was  the  privilege 
the  English  enjoyed  for  several  years  after  their  discovery  of 
the  port  of  Archangel,  and  which  was  taken  from  them  on 
account  of  the  regicide  in  1648. 

Port,  is  also  a  name  given,  on  some  occasions,  to  the  lar- 
board or  left  Ride  of  the  ship,  as  in  the  following  instances: — 
Tke  Skip  Heels  to  Port,  t.  e.  stoops  or  inclines  to  the  larboard 
aide.  Top  tke  Main  yard  to  Port,  the  order  to  sway  the  lar- 
board extremity  of  that  yard  higher  than  the  other. 

Port,  is  also  used  for  the  burden  of  a  ship. 

Port  tke  Helm,  the  order  to  put  the  helm  over  to  the  lar- 
board side  of  the  vessel,  when  going  large.  In  all  these  cases, 
this  word  appears  intended  to  prevent  any  mistakes  happen- 
ing from  the  similarity  of  sounds  in  the  words  starboard  and 
larboard,  particularly  when  they  relate  to  the  helm,  where  a 
misapprehension  might  be  attended  with  very  dangerous  con- 
sequences: accordingly  the  word  larboard  is  never  used  in 
conning. 

Half  Port,  a  kind  of  shutter,  with  a  circular  hole  in  the 
centre,  large  enough  to  go  over  the  muzzle  of  the  gun,  and  fur- 
aashed  with  a  piece  of  canvas,  nailed  round  its  edge,  to  tie  upon 
the  gun.  whereby  the  water  is  prevented  entering  at  the  port, 
although  the  gun  remains  run  out.  They  are  principally  used 
upon  the  main-deck,  and  particularly  in  ships  carrying  one  tier 
of  cannon. 

Post  Bare,  strong  pieces  of  oak,  furnished  with  two  lan- 
yards or  ropes,  by  which  the  ports  are  secured  from  flying 
•pea  io  a  gale  of  wind,  the  bar  resting  against  the  inside  of  the 
ship,  and  the  port  being  firmly  lashed  to  it  by  its  two  ring- 
bolts. 

Pout- Lett,  or  Portoise,  is  synonymous  with  Gunwale; 
os.  Lower  tke  Yards  a  Port-last,  that  is,  down  to  the  gunwale. 
7#  Ride  a  Portoise,  is  to  have  the  lower-yards  and  top-mast 
•track,  or  lowered  down,  when  at  anchor  in  a  gale  of  wind. 

Port  Luis,  a  sort  of  hanging  doors,  to  shut  in  the  ports  at 
sea ;  they  are  fastened  by  hinges  to  the  upper  edges,  so  as  to 
let  down  when  the  cannon  are  drawn  into  the  ship,  whereby 
tbe  water  is  prevented  entering  the  lower  decks.  They  are 
aaore  generally  termed  Ports. 

Port  Ropes,  ropes  made  fast  to  the  outside  of  the  portlids, 
aad  communicating  with  a  tackle  within,  by  which  the  portlids 
occasionally  drawn  up. 

Port  Tackles,  arc  those  mentioned  in  the  preceding  article, 

serving  to  haul  up  or  open  the  ports. 

Port  Holes,  in  a  ship,  are  the  holes  in  the  side  of  the  vessel 
through  which  arc  pot  the  muzzle  of  the  great  guns.  These 
are  shot  upin  storms,  to  prevent  the  water  from  driving  through 
them. 

PORTA.  John  Raftista,  a  Neapolitan,  eminent  for  his 
learning.  As  he  admitted  a  society  of  learned  friends  into  his 
house,  he  was  acuscd  of  magical  incantations,  and  exposed  to 
tbe  censures  of  Rome.  He  died  1515.  aged  70.  He  invented 
the  camera  obneura,  improved  afterwards  hy  Gravesandc,  and 
formed  the  plan  of  an  encyclopedia.  He  wrote  a  Latin  treatise 
on  natural  magic,  8vo. ;  another  on  physiognomy,  mixed  with 

astrologv.  &r. 

PORTCTLLIS,  in  Fortification,  is  an  assemblage  of  several 
large  pieces  of  wood,  joined  across  one  another  like  a  harrow, 
and  each  pointed  with  iron  at  the  bottom.  They  are  sometimes 
hung  over  the  gateway  of  old  fortified  towns,  ready  to  let  down 
in  ease  of  surprise,  when  the  gates  cannot  be  *hutg# 

PORTER,  a  kind  of  malt  liquor  which  diffcuMromlle  and 
pale  beer  in  being  made  of  high.dried  malt. 

PORTGREVE.  or  Porto  rave,  anciently  called  the  princi- 
pal magistrate  in  ports  and  other  maritiiie  towns.  The  word  is 
formed  from  the  Saxon  "  port,"  and  "  gercf"  a  governor.  It  is 
sometimes  also  written  "  portrcve."    It  is  said  by  Camden, 


that  tbe  chief  magistrate  of  London  was  anciently  called  port- 
greve,  which  was  exchanged  by  Richard  I.  for  two  baliffs ;  and 
these  again  gave  place,  in  the  reign  of  King  John,  to  a  mayor, 
who  was  an  annually  elected  magistrate. 

PORTLAND  Stone,  is  a  dull  whitish  species  much  used  in 
buildings  about  London.  It  is  composed  of  a  coarse  grit 
cemented  together  by  an  earthy  spar. 

PORTRAIT.    See  Painting. 

PORTS,  the  embrasures  or  openings  in  the  side  of  a  ship  of 
war,  wherein  the  artillery  is  ranged  in  battery  upon  the  decks, 
above  and  below.  Gun-room  Ports,  arc  situated  in  the  ship's 
counter,  and  arc  used  for  stern-chases,  and  also  for  passing  a 
small  cable  or  a  hawser  out,  either  to  moor,  head  and  stern, 
or  to  spring  upon  the  cable,  &c.  Lower-deck  Ports,  are  those 
on  the  lowest  gun-deck.  Middle  deck  Ports,  are  those  on  the 
second  or  middle  gun-deck  of  three-deckers. 

POSITION,  or  the  Rule  of  False  Position,  otherwise  called 
the  Role  of  Falsehood,  in  Arithmetic,  is  a  rule  so  called  because 
in  calculating  on  several  false  numbers  taken  at  random,  as  if 
they  were  the  true  ones,  and  from  the  differences  found  therein, 
tbe  number  sought  is  determined.  The  rule  is  either  single  or 
double. — Single  Position,  is  when  there  happens  in  the  propo- 
sitions some  partition  of  numbers  into  parts  proportional,  in 
which  case  the  question  may  be  resolved  at  one  operation,  by 
this  rule :  Imagine  a  number  at  pleasure,  and  work  therewith 
according  to  tbe  tenor  of  the  question,  as  if  they  were  the  true 
number ;  and  what  proportion  there  is  between  the  false  con- 
clusion and  the  false  proportion,  such  proportion  tbe  given 
number  has  to  the  number  sought  Therefore  the  number 
found  by  augmentation,  shall  be  the  first  term  of  tbe  rule  of 
three;  the  second  number  supposed,  the  second  term;  and 
the  given  number,  the  third.  Or  the  result  is  to  be  regulated 
by  this  proportion,  viz.  As  the  total  arising  from  the  error, 
to  the  true  total,  so  is  tho  supposed  part  to  the  true  one.  Ex- 
ample: A,  B,  and  C,  designing  to  buy  a  quantity  of  lead  to  tbe 
value  of  140/.  agree  that  B  shall  pay  as  much  again  as  A ;  and  C 
as  much  again  as  B ;  what  must  each  pay.  Now  suppose  A  to 
pay  10/.  then  B  must  pay  20/.  and  C  40/.  the  total  of  which  is 
70/.  but  it  should  be  140/.  Therefore,  if  70/.  should  be  140/. 
what  should  10/.  be?  Answer,  20/.  for  A's  share,  which  doubled 
makes  40/.  for  B's  share,  and  that  again  doubled,  gives  80/.  for 
C's  share,  the  total  of  which  is  140/. — Double  Position,  is  when 
there  can  be  no  partition  iu  the  numbers  to  make  a  proportion. 
In  this  case,  therefore,  >ou  must  make  a  supposition  twice, 
proceeding  therein  according  to  the  tenor  of  the  question.  If 
neither  of  the  supposed  numbers  solve  the  proportion,  observe 
the  errors,  and  whether  they  arc  greater  or  less  than  the  sup- 
position requires,  mark  the  errors  accordingly  with  the  sign  -f 
or— .  Then  multiply  contrariwise  the  one  position  by  the  other 
error;  and  if  the  errors  are  both  too  great  or  both  too  little, 
subtract  the  one  product  from  the  other,  and  divide  the  differ- 
ence of  the  products  by  the  difference  of  the  errors.  If  the  errors 
are  unlike  as  the  one  +  and  the  other — ,  add  the  products,  and 
divide  the  sum  thereof  by  the  sum  of  the  errors  added  toge- 
ther, for  the  proportion  of  tbe  excesses  or  defects  of  the  num- 
ber* supposed  to  be  the  number  sought ;  or  the  suppositions 
and  their  errors  being  placed  as  before,  work  by  this  propor- 
tion as  a  general  rule,  viz.  as  thediffercnee  of  the  errors  if  alike, 
or  their  sum  if  alike,  to  the  difference  of  the  suppositions,  so 
either  error,  to  a  fourth  number;  which  accordingly  added  to 
or  subtracted  from  the  supposition  against  it,  will  answer  tho 
question. — Such  are  the  instructions  commonly  given  in  books 
of  arithmetic  on  this  subject;  but  it  were  certainly  better  to 
abandon  all  these  rules,  and  solve  questions  of  this  stamp  by 
means  of  equations  and  algebraic  anal)  sis.  Thus,  let  us  take 
the  example  before  us,  in  single  position,  as  it  is  called  ;  and 

Let  x  =  A's  share ;  2x  =  B's  share  ;  4/zC's  share  ; 
then,   by   the   question  x  +  2x  +  4x  =  140,   or  7*  =  140 

140 
/.  x  =    y  =  £20  for  A*s  share,  which  doubled  makes  £10 

for  B's  share;  and  this  last  doubled  gives  £80  for  C's  share. 
Any  person  capable  of  handling  an  equation,  may  thus  work 
out  questions  in  position,  without  staring  at  the  supposed  wis- 
dom and  ability  of  a  poor  pedagogue  bringing  out  the  answer 
by  trials 
10  B 
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Exmmple.  What  number  is  that  which,  being  multiplied  by  6, 
the  product  increased  bj  18,  and  the  sum  divided  by  i),  the 
quotient  shall  be  20. 
Let  the  two  supposed  numbers  be  18  and  90.. 
Then  18  30 

6  6 


9)126 

14  the  1st  result. 


9)198 


22  the  2d  result. 


Then  22  —  14  :  30  —  18  :  :  20  —  14 
Or,  8  :  12  :  :    0    :     9,   the    correc- 

tion to  1st  supposition;  therefore  9+18  =  27,  the  number 
sought.        lly  Algebra, 

xx  6+18 
Let  x  =  the  number  sought ;  then =  20  by  the 

question;  i.e.  x  x  6+18=  180,  or  6x  +   18  =   180.       By 
transposition,  6x  =  180—  18=  162,  or6x=  162,  therefore 

X  —      Q     —    £i. 

POSITION,  in  Astronomy,  relates  to  the  sphere.  The  posi- 
tion of  the  sphere  is  either  right,  parallel,  or  oblique;  whence 
arise  the  inequality  of  days,  the  difference  of  seasons,  &c. 

Circlet  of  Position,  are  circles  passing  through  the  common 
intersections  of  the  horizon  and  meridian,  and  through  any 
degree  of  the  ecliptic,  or  the  centre  of  any  star,  or  other  point 
in  the  heavens,  used  for  finding  out  the  position  or  situation  of 
any  star.  These  are  usually  counted  six  in  number,  cutting 
the  equator  into  twelve  equal  parts,  which  the  astrologers  call 
the  celestial  houses. 

Centre  of  Position.    See  Centre. 

Given  in  Position,  in  Geometry,  is  an  expression  made  use 
of  to  denote  that  the  position  or  direction  of  a  line  is  given  or 
known. 

Geometry  of  Position,  is  a  species  of  geometry  first  treated 
of  by  Carnot,  the  object  of  which  is  to  investigate  and  deter- 
mine the  relation  that  has  place  between  the  position  of  the 
different  parts  of  a  geometrical  figure  with  regard  to  each  other, 
or  with  regard  to  some  determinate  line  or  figure  first  fixed 
upon  as  a  term  of  comparison,  and  which  is  called  the  primi- 
tive system,  while  that  compared  with  it  is  denominated  the 
transformed  system ;  and  as  long  as  the  different  parts  of  the 
transformed  system  have  the  same  directions  or  positions  with 
regard  to  each  other,  their  relation  is  said  to  be  direct,  but 
when  they  are  different,  inverse. 

POSITIVE  Electricity.  In  the  Franklinian  system,  all 
bodies  supposed  to  contain  more  than  their  natural  quantity  of 
electric  matter,  are  said  to  be  positively  electrified  ;  and  those 
from  whom  some  part  of  their  electricity  is  supposed  to  be 
taken  away,  are  said  to  be  electrified  negatively  These  two 
electricities  being  first  produced,  one  from  glass,  the  other 
from  amber  or  rosin,  the  former  was  called  vitreous,  the  other 
resinous,  electricity. 

Positive  Quantities,  in  Algebra,  are  those  which  are  affected 
with  the  sign  +  being  affirmative  or  ad  dative,  in  contradistinc- 
tion to  negative  quantities,  which  are  to  be  subtracted. 

POSSESSION,  is  two-fold ;  actual,  and  in  law.  Actual  pos- 
session, is  when  a  man  actually  enters  into  lands  and  tenements 
to  him  descended.  Possession  in  law,  is  when  the  lands  and 
tenements  arc  descended  to  a  man,  and  be  has  not  as  yet 
actually  entered  into  them.     Staundf.  198. 

POST,  a  military  station.  Thus  the  detachments  established 
in  front  of  the  army  are  termed  out-posts  ;  the  stations  on  the 
wings  of  the  army  are  said  to  be  posts  of  honour,  as  being  the 
most  conspicuous  and  most  exposed.  But  in  the  operations 
of  a  campaign,  a  post  properly  signifies  any  spot  of  ground 
capable  of  lodging  soldiers,  or  any  situation,  whether  fortified 
or  not,  where  a  body  of  men  may  make  a  stand,  and  engage  the 
enemy  to  advantage.  The  great  advantages  of  good  post*,  in 
war,  as  well  as  the  mode  of  securing  them,  are  only  learned  by 
experience.    Barbarous  nations  disdain  the  choice  of  posts,  or 


at  least  are  contented  with  such  as  immediately  fall  in  their  war, 
they  trust  solely  or  chiefly  to  strength  and  courage ;  and  hence 
the  fate  of  a  kingdom  may  be  decided  by  the  event  of  a  battle. 
But  enlightened  and  experienced  officers  make  the  choice  of 
posts  a  principal  object  of  attention.  The  use  of  them  is  chiefy 
felt  in  a  defensive  war  against  an  invading  enemy  ;  as  by  car- 
rying on  a  war  of  posts  in  a  country  where  this  can  be  done  to 
advantage,  the  most  formidable  army  may  be  so  harassed  and 
reduced,  that  all  its  enterprises  may  be  rendered  abortive.  Id 
the  choice  of  a  post,  the  general  rales  to  be  attended  to  ire, 
that  it  should  be  convenient  for  sending  out  parties  to  reconnoi- 
tre, surprise,  or  intercept  the  enemy;  that  if  possible  itmaj 
have  some  natural  defence,  as  a  wood,  a  river,  or  a  morass,  ia 
front  or  flank,  or  at  least  that  it  be  difficult  of  access,  and  sus- 
ceptible of  speedy  fortification ;  that  it  shall  be  so  situated  as 
to  preserve  a  communication  with  the  main  army,  and  bare 
covered  places  in  the  rear  to  favour  a  retreat ;  that  it  maj 
command  a  view  of  all  the  approaches  to  it,  so  that  the  enemy 
cannot  advance  unperceived  and  rest  concealed,  while  the 
detachment  stationed  in  the  post  are  forced  to  remain  ander 
arms ;  that  it  is  not  commanded  by  any  neighbouring  heights; 
and  is  proportioned  in  extent  to  the  number  of  men  who  are  tt 
occupy  and  defend  it.  It  is  not  to  be  expected  that  all  these 
advantages  will  often  be  found  united  ;  but  those  posts  oagbt 
to  be  selected  which  offers  the  greatest  number  of  them. 

Post,  a  conveyance  for  letters  or  despatches.  The  present 
establishment  of  the  general  post-office  of  Great  Britain  con- 
sists of  a  postmaster-general,  to  the  duties  of  which  station  there 
have,  for  many  years  past,  been  two  persons  appointed,  ander 
the  title  of  joint  postmasters-general ;  a  secretary  ;  upwards  of 
150  assistants  and  clerks  for  the  head  letter-office  in  London, 
under  the  direction  of  a  superintending  president  of  the  ialaad- 
letter  department;  and  a  comptroller  of  the  foreign-letter 
office.  Near  600  deputy  postmasters  throughout  the  kingdom, 
act  under  one  principal,  and  nine  riding  surveyors.  There  art 
also  distinct  offices  and  clerks,  acting  under  an  accountant-gene* 
ral  and  a  receiver-general ;  as  well  as  a  separate  establishment 
for  the  two-penny,  formerly  the  penny  post,  which,  since  tie 
abolition  of  Mr.  Palmer's  appointment  of  surveyor  and  comp- 
troller-general, has  been  new-modelled  and  greatly  improved 
in  all  its  branches.  There  is  likewise  a  post-mastcr-gcacral  of 
Scotland,  with  a  secretary,  comptroller,  surveyor,  and  a  sept- 
rate  establishment  of  all  the  requisite  officers  and  clerks  at 
Edinburgh,  acting  under  the  orders  of  the  joint  postmasters-ge- 
neral in  London.  The  annual  expense  of  management  is  aboat 
350,000/.  and  the  gross  produce  exceeds  1,300,000/.  a  year. 

Post,  Two  Penny,  a  post  established  for  the  benefit  of  Lon- 
don and  other  parts  adjacent,  whereby  any  letter  or  small  par- 
cel is  speedily  and  safely  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  ten  miles  of  the  city.  It  is  now 
managed  by  the  general  post-office,  and  receiving  bouses  are 
established  in  most  of  the  principal  streets,  for  the  more  conve- 
nient transmission  of  letters. 

Post,  a  particular  mode  of  travelling.  A  person  is  said  It 
travel  post,  in  contradistinction  to  common  journey  travelling, 
when,  in  place  of  going  on  during  his  whole  journey  in  the  sane 
vehicle,  and  with  the  same  horses,  he  stops  at  different  stages, 
to  provide  fresh  horses  or  carriages,  for  the  sake  of  greater 
convenience  and  expedition.  As  he  thus  uses  the  same  mode 
of  travelling  that  is  employed  for  the  common  post,  he  is  said 
to  travel  post,  or  in  post,  j.  e.  in  the  manner  of  a  post. 

Post  Disseisin,  a  writ  for  him  that,  having  recovered  land  or 
tenements  by  praecipe  quod  reddat,  upon  default  of  reddhitn, 
is  again  disseised  by  the  former  disseisor. 

POSTEA,  is  the  return  of  the  proceedings  by  nisi  prias 
into  the  court  of  Common  Picas  after  a  verdict,  and  there  after- 
wards recorded.     Plowd.  211. 

POSTERN,  in  Fortification,  is  a  small  gate  generally  made 
in  the  angle  of  the  flank  of  a  bastion,  or  in  that  of  the  cortin, 
or  near  the  orillon,  descending  into  the  ditch ;  by  which  the 
garrison  may  march  in  and  out  unperceived  by  the  enemy,  either 
to  relieve  the  works  or  to  make  private  sallies,  &c. 

POSTULATE,  in  Geometry,  a  demand  or  petition,  or  a  sap- 
position  so  easy  and  sclf-evidently  true,  as  needs  no  explana- 
tion or  illustration ;  differing  from  an  axiom  only  in  the  manner 
in  which  it  is  put,  viz.  as  a  request,  instead  of  an  assertion. 
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POTASS.  This  alkali  it  commonly  called  the  vegetable 
alkali,  became  it  i*  obtained  from  the  ashes  of  vegetable*.  It 
baa  been  discovered  by  Sir  H.  Davy  to  consist  of  a  metal  which 
be  nails  potassium,  and  two  portions  of  oxygen  and  water.  la 
the  fashionable  nomenclature  of  the  day,  it  is  called  the  hydra- 
ted  deutoxide  of  potassium.  Id  the  arts  of  life,  and  indeed 
even  in  scientific  investigations,  we  are  not  so  much  concern'  d 
with  potassium,  as  with  this  very  common  and  useful  alkali  in 
the  slate  in  which  we  find  it. 

Table  of  the  saline  product  of  one  thousand  lbs.  of  potass  of 

the  following  vegetables:— Safin*  Product!—  Stalks  of  Turkey 
wheat  or  maise,  ItMlbi.;  stalks  or  sunflower,  349lbs.;  vine 
branches,  102-8  lbs. ;  elm,  16(1  lbs. ;  box,  78lbs.;  sallow, 
lU2Jbs.;  oak.  111  lbs.  ;  aspen,  01  lbs.;  beech,  219 lbs.  ;  fir, 
132Ib«.;fern  cutin  August,  1 16  lbs. ;  or  125,  according  to  Wil- 
denbeim  :  wormwood,  748  lbs. ;  fumitory,  360  lbs. ;  heath,  1 15lbi, 
WiJdenheim.  In  both  oases  a  high-coloured  liquor  is  sepa- 
rated, which  is  to  be  poured  off;  and  the  potash  must  be  kept 
carefully  secluded  from  air.  A  perfectly  pure  solution  of  potash 
will  remain  transparent  on  the  addition  or  lime-water,  shew  no 
effervescence  with  diluted  sulphuric  acid,  and  not  give  any  pre- 
cipitate on  blowing  air  from  the  lungs  through  it  by  means  of  a 
tube.  About  100  parts  of  pare  potass  are  equivalent  to  70  of 
concentrated  sulphuric  acid  ;  therefore  a  good  alkalimeter  may 
bo  made  by  having  a  graduated  tube,  which  divided  into  100 
equal  parts,  let  TO  be  filled  with  acid  and  the  rest  with  pure 
water.  If  the  alkali  be  quite  pure,  it  will  require  the  whole 
liquid  in  the  tube  to  saturate  100  of  the  alkali ;  but  if  less  will 
be  sufficient,  sach  as  75  parts,  then  we  know  that  there  are  only 
75  per  cent,  pure  alkali ;  and  so  on  for  any  other  proportion. 

POTASSIUM  is  the  metallic  basis  of  potass,  and  may  be 
obtained  by  placing  hydrate  of  potass  between  two  discs  of 
platinum  connected  with  the  extremities  or  a  powerful  voltaic 
apparatus,  when  it  will  undergo  fusion,  and  the  oxygen  will  be 
separated,  and  the  metallic  globules  will  appear  at  the  negative 
surface.  When  newly  cat,  it  is  splendent  like  silver,  bot  soon 
tarnishes  in  the  air,  on  which  account  it  must  be  kept  in  a  phial 
in  pare  naphtha.  When  thrown  into  the  water,  it  swims  on  tbe 
surface,  burning  with  a  beautiful  red  mixed  with  violet.  It 
combines  with  oxygen  in  different  proportions. 

POTATOES.  Tbe  potatoe  is  tbe  bulb  that  contains  the 
largest  quantity  of  soluble  matter  in  its  cells  and  Teasels  ;  and 
it  ia  of  most  importance  in  its  application  as  food.  Potatoes 
in  general  afford  from  one-fifth  to  one-seventh  their  weight  of 
dry  starch.     (Sol  ana  m  Tuberosum,  Linn.) 

Sainlmmrc'i  mod*  of  Diuillmg  from  Potatoes. — The  intention 
of  Saint  ma  re  is  to  distil  alcohol  from  potatoes,  and  the  subject  or 
bis  improvement  is  described  under  two  heads  ;  viz.  the  mode 
of  preparing  the  potatoes,  ready  to  be  converted  into  wash,  and 
the  general  arrangement  of  the  apparatus  for  conducting  tbe 
fermentation  and  distillation,  so  as  to  retain  the  natural  flavour 
of  the  spirit,  and  at  the  same  time  economize  the  Die  of  fuel. 
It  ia  first  proposed  to  wash  the  potatoes  free  from  the  earth 
which  adheres  to  their  skins,  by  placing  them  in  a  rotatory  drum, 
formed  by  open  rails  or  staves,  which  drum  is  immersed  in  a 
trough  or  other  vessel  filled  with  water.  When  thus  cleansed, 
the  potatoes  are  to  be  introduced  into  a  mill,  for  tbe  purpose  of 
being  ground  to  a  pulp.  The  construction  of  the  mill  to  be 
employed  is  rather  peculiar;  it  consists  of  a  box,  aa  usual, 
containing  a  cylinder  having  ribs  of  iron  set  into  the  periphery 
of  the  cylinder,  which  ribs  are  to  be  notched,  or  formed  on  the 
oatside  into  teeth  like  fine  saws.  Too  pieces  of  wood  at  right 
angles,  the  one  standing  in  a  perpendicular,  the  other  in  a 
horisontal  direction,  are  to  be  brought  up  against  the  cylinder 
on  one  aide,  and  the  potatoes,  introduced  from  a  hopper  above, 
are  let  fall  between  the  cylinder  and  the  wood,  when,  by  the 
rotation  of  the  cylinder,  at  (he  rate  of  about  four  hundred  revo- 
lutions per  minute,  tbe  potatoes  become  ground  to  a  pulp, 
wbirh  descends  into  a  receptacle  below,  there  being  K  wooden 
scraper  behind  the  cylinder,  in  order  to  prevent  the  pulp  from 
adhering.  The  perpendicular  piece  of  wood  is  made  to  give 
•ay  by  inr&ni  of  a  spring  behind  it,  for  the  purpose  of  allowing 
the  larger  poi  slots  to  come  in  contact  with  the  eui ling  ci  Under, 
and  the  horizontal  piece  of  wood  is  adapted  with  screws,  in 
order  to  keep  It  up  constantly  against  the  cylinder  which  wrara 
away  tbe  stood  as  it  revolves. 


The  pulp  of  the  potatoes  thus  produced  in  the  mill,  is  now  to 
be  mixed  with  a  considerable  quantity  of  water,  sufficient  to 
bring  it  into  a  liquid  stale  ;  it  ia  then  strained  through  a  sieve, 
and  such  portions  of  the  potatoe  a*  will  not  pass  through  the 
sieve  are  rejected  aa  useless,  and  set  apart  for  feeding  animals. 
The  liquor  thus  strained,  is  then  to  be  poured  into  a  sort  of 
oa  I  lender,  nr  vessel  having  many  holes,  which  vessel  is  lined 
with  a  cloth  ;  and  here  the  pulp  is  allowed  to  settle,  and  the 
water  to  drain  away,  leaving  (he  substance  of  the  potatoe  in  a 
cake  at  bottom.  This  cake  is  then  laid  out  upon  a  plaster 
floor,  that  Its  moisture  may  be  drawn  out  by  absorption,  and 
afterwards  it  is  dried  in  a  kiln,  where  it  may  be  kept  perfectly 
good  for  a  very  great  length  of  time. 

In  commencing  the  process  of  distillation  from  the  prepared 
potatoes,  the  cake  most  be  first  broken  and  dissolved.  In- 
mixing  with  hot  water  till  it  has  assumed  the  consistency  cf 
cream.  A  quantity  of  this  liquor  is  then  placed  in  a  tat,  which 
may  be  supposed  to  be  situated  as  shewn  at  a,  fig.  1.  This 
figure  shews  the  whole  range  of  apparatus  in  action,  from  Ihe 
vat  a,  in  which  tbe  pulp  is  first  introduced  previous  to  femren- 
tation,  down  to  the  worm  where  the  distilled  spirit  il  ulti- 
mately condensed. 


Let  the  quantity  or  potatoe  palp  introduced  into  tbe  vat  a,  be 
equal  to  about  three  hundred  weight  when  in  a  dry  state,  but 
mixed  in  the  vat  with  hot  water,  to  about  the  consistency  of 
cream,  as  before  mentioned  ;  let  there  be  water  poured  into  the 
vessel  4,  until  it  rises  above  six  inches  from  the  bottom,  and 
into  this  water  introduce  twenty  pounds  of  sulphuric  acid,, 
observing  that  the  vessel,  b,  should  have  a  lining  of  lead,  to 
prevent  the  action  of  tbe  acid  upon  the  wood.  The  cock  of  the 
vat  a  is  now  to  be  opened,  and  Ihe  liquor  contained  therein 
allowed  to  flow  into  the  val,  i.  wbirh  is  called  the  decomposing 
vessel.  Another  portion  of  the  potatoe  pulp  may  then  be  mixed 
in  the  TaM,  a,  and  let  off  into  the  vat,  i,  as  before;  and  so  on  until 
the  vat,  »,  is  sufficiently  foil.  The  proportion  of  acid  to  the 
pnlp,  necessary  for  decomposing  it,  should  be  from  two  to  three 
pounds  of  the  former,  to  every  hundred  weight  of  the  latter. 

Steam  is  now  to  be  sent  into  Ihe  val  h,  through  the  pipe  r,  from 
a  boiler,  and  by  means  of  this  steam  the  liqaor  in  t,  is  made  to 
boil,  and  is  to  be  kept  boiling  for  four  or  five  hours.  The  steam 
which  evaporates  from  the  vat,  4.  is  allowed  to  pass  np  n  worua 
pipe  in  the  tub,  d.  which  by  that  means  heats  the  water  in  the 
tub,  so  that  none  of  the  heat  is  Inst,  and  hot  water  may  Iben  be 
drawn  from  tbe  tub.  through  a  pipe,  to  supply  the  vat  a- 

After  the  boiling  in  the  decomposing  vessel  is  complete,  the 
liquor  is  let  off  into  a  third  vat,  r.  which  is  called  the  saw  ratine 
vessel.  During  the  time  that  the  liquor  is  flowing  into  this 
Teasel,  a  quantity  of  lime  and  water,  or  chalk  and  water,  is 
Introduced,  in  order  to  neutralize  Ihe  sulphuric  acid  ;  two  or 
three  pounds  of  chalk  ia  generallv  sufficient  f»r  one  of  acid,  but 
tbe  introduction  of  the  chalk  or  lime  must  be  continued  as  lung 
aa  any  effervescence  arises  from  the  liquor. 

When  the  liquor  has  subsided  in  the  saturating  vessel,  it  is 
to  be  drawn  off  into  the  fermenting  vat,/,  where  a  quantity  ■>! 
yeast  ia  added,  to  promote  the  fermentation.  The  temperature 
of  this  vessel  is  to  he  kept  up  to  about  ninety  or  one  hundred 
degrees  of  Fahrenheit'*  thermometer,  and  the  room  in  which  the 
operation  ia  going  on,  lo  eighty  or  eighty-five  degrees,  during 
the  whole  time  of  i's  fermenting,  which  usually  takes  fifteen  or 
twenty  days.     To   facilitate  tbe   fermentation,  hydrogen  gas  i* 
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proposed  to  be  injected  into  the  liquor,  by  means  of  a  force  pomp 
through  the  pipe  o,  which  has  a  number  of  small  boles  in  the 
lower  part  of  the  pipe,  branches  from  which  are  coiled  about 
the  bottom ;  but  this  injection  need  not  be  made  when  the  car- 
bonic acid  gas,  which  escapes,  contains  an  excess  of  hvdrogen. 
This  mode  of  introducing  hydrogen  into  the  wash,  may  be  ad- 
vantageously employed  to  facilitate  fermentation,  whenever 
liquor  is  intended  for  distillation.  The  sediment  of  the  vat,  e, 
should  be  stirred  up,  to  prevent  the  loss  of  any  saccharine  mat- 
ter, and  allowed  to  run  into  the  fermenting  vat. 

When  the  process  of  fermentation  is  complete,  the  liquor  is 
to  be  ran  from  the  vat/,  into  the  still,  A,  through  the  pipe,  t, 
and  is  then  to  be  operated  upon  in  the  usual  way.  The  form  of 
this  still  is,  however,  something  different  from  those  stills  com- 
monly used ;  it  is  without  the  usual  band,  and  it  is  here 
intended  that  the  evaporation  shall  pass  up  the  long  tube,  A,  in 
doing  which,  it  will  become  partially  condensed,  and  run  down 
again  into  the  still ;  but  the  more  volatile  or  spirituous  part  will 
pass  over  the  neck  at  top,  and  proceed  down  the  pipe  to  the 
worm  /,  immersed  in  cold  water,  where  it  will  become  con. 
densed,  and  discharge  itself  at  the  extremity  of  the  pipe  into 
any  vessel  placed  under  it. 

The  produce  of  this  first  distillation  is  called  low  wine  ;  it  is 
therefore  necessary  to  pass  the  liquor  again  through  the  still 
before  it  becomes  a  highly  concentrated  spirit.  For  this  pur- 
pose it  is  to  be  carried  to  another  still  shewn  at  a,  fig.  2.    Here 


the  operation  of  distilling  is  conducted  in  the  ordinary  way, 
and  the  spirituous  vapour  passing  up  the  pipe,  b,  descends  into 
the  closed  vessel  c,  which  is  cooled  by  a  reservoir  of  cold  water, 
in  a  trough.  </,  at  top.  Here  the  spirit  boils,  and  as  it  rises 
passes  up  the  pipe,  ey  and  descends  into  a  long  cylindrical  ves- 
sel,/. This  vessel  is  immersed  in  a  trough  of  cold  water,  and 
is  divided  by  partitions  into  six  compartments,  having  small 
bent  pipes  leading  from  one  to  the  other.  The  heaviest  portion 
of  the  spirit  condenses  in  the  first  compartment,  and  the  vola- 
tile part  proceeds  through  the  pipe  to  the  next,  where  the 
second  heaviest  becomes  condensed,  and  the  lightest  passes 
through  all  the  compartments,  and  proceeds  through  the  pipe, 
g,  to  the  worm  immersed  in  the  tub,  A,  from  whence  it  dis- 
charges itself  into  a  suitable  receiver. 

The  spirit  condensed  in  the  cylindrical  vessel,/,  may  be  pas- 
sed through  the  small  pipes  at  the  bottom  of  each  compartment 
into  the  long  pipe,  t,  and  from  thence  drawn  off  for  rectification, 
or  it  may  be  passed  from  the  long  pipe  into  the  closed  vessel,  c, 
and  from  thence  through  the  pipe  k  to  the  still  for  further  dis- 
tillation. 

The  specification  concludes  by  stating,  that  the  invention  con- 
sists, first,  in  the  process  by  which  a  spirituous  liquor  is  obtained 
or  extracted  from  potatoc  ;  and,  secondly,  in  the  improved  ar- 
rangement and  construction  of  apparatus  for  effecting  the  pro- 
cesses of  fermentation  and  distillation.     [Inrolled  Sept.  1824.] 

Another  Method  of  obtaining  Brandy  from  Potatoes  is  this. — 
The  potatoes  are  put  into  a  close  wooden  vessel,  and  there 
boiled  by  steam,  which  is  communicated  to  them  at  a  degree 
little  above  that  of  boiling  water;  after  they  are  boiled  or 
steamed,  they  are  reduced  to  a  paste  with  extraordinary  faci- 
lity, (which  is  done  by  machinery  in  the  interior  of  the  wooden 
vessel ;)  they  then  add  boiling  water  to  the  paste,  and  a  little 
potash  rendered  caustic  by  quicklime;  the  addition  of  the  alkali 
is  to  dissolve  the  vegetable  albumen,  which  prevents  the  com- 
plete conversion  of  the  potatoes  into  starch.  The  starch  liquor, 
after  being  filtered  and  evaporated,  gives  a  residue  very  pure, 
and   susceptible  of  being  treated  chemically:  we  are  then 


directed  to  draw  off  the  brandy  from  the  potatoes,  which  has 
the  proper  herbaceous  taste :  it  is  then  mixed  with  entente  *f 
lime,  by  which  process  the  brandy  is  rendered  equal  to  that 
distilled  from  wine.  It  will  be  observed  that  there  is  somen- 
ference  between  this  process  of  obtaining  spirits  from  potatoes, 
and  that  described  in  the  immediately  preceding  article. 

POTENTILLA  Anserina.  {Siherweed.)—The  sensible  qua- 
lities  of  Anserina  leaves  promise  no  great  virtue  of  any  kiad; 
for  to  the  taste  they  discover  only  a  slight  roughness,  firoa 
whence  they  were  thought  to  be  entitled  to  a  place  among  the 
milder  corroborants.  As  the  a  stringency  of  tormentil  is  ess. 
fined  chiefly  to  its  root,  it  might  be  thought  that  the  sanM  cir- 
cumstance would  take  place  in  this  plant ;  bat  the  root  ■ 
found  to  have  no  other  than  a  pleasant  sweetish  taste,  like  oat 
of  parsnip,  but  not  so  strong. 

Potentilla  Rejttans.  (Cinqutfoil,  or  Five  Lesned  Grass,)— 
The  root  is  moderately  astringent ;  and,  as  such,  is  so— 
times  given  internally  against  diarrhoeas  and  other  fluxes ;  ssi 
it  is  employed  in  gargarisms  for  strengthening  the  gums,  fee. 
The  cortical  part  of  the  root  may  betaken,  in  substance,  to  the 
quantity  of  a  dram ;  the  internal  part  is  considerably 
and  requires  to  be  given  in  double  the  dose,  to  produce  the  i 
effect.  It  is  scarcely  otherwise  made  use  of  than  as 
dient  in  Venice  treacle. 

POTERIUM  Sanguisorba.  (Burnet.)— This  plant  great  is 
calcareous  soils,  and  is  in  some  places  much  esteemed.  Ot 
the  thin  chalky  soils  near  Alresford  in  Hampshire,  1  lass 
observed  it  to  thrive  better  than  almost  any  other  plant  that  it 
cultivated.  Sheep  arc  particularly  fond  of  it,  and  1  have 
it  said  that  the  flavour  of  the  celebrated  Lansdown  a 
arises  from  the  quantity  of  burnet  growing  there.  It  is 
the  favourite  food  of  deer.  This  will  grow  well  in  a  caleai 
soil,  and  there  are  few  pastures  hut  would  be  benefited  by  h* 
introduction.  Twenty-five  pounds  per  acre  are  sown  aJoar; 
eight  pounds,  mixed  with  other  seeds,  would  be  sufficient  t» give 
a  good  plant  on  the  ground. 

POTTERY,  the  art  of  making  vessels  from  earth,  is  eftht 
remotest  antiquity.  In  the  earlier  ages  of  the  world,  ahasst 
all  domestic  utensils  were  of  pottery,  which  may  baas*  Is 
fairly  supposed  the  oldest  of  mechanical  inventions.  Us 
Scriptures  first  mention  the  practice  of  this  art.  The  nai 
remains  of  Greek  and  Etruscan  vases,  prove  that  these 
were  celebrated  for  their  skill  in  pottery.  The  Greek  vi 
Sir  William  Hamilton's  collection,  deposited  in  the  Briost 
Museum,  are  ornamented  with  truly  elegant  paintings,  ssi 
their  forms  are  equally  simple  and  beautiful.  Porcelain,  (fast 
the  Portuguese  word,  porn/ena,  a  cup.)  the  most  perfect 
of  earthenware,  is  distinguished  from  the  inferior  kinds 
tery,  which  are  opaque  and  of  various  colours,  by  its 
white  and  semi-transparent.  Europe  has  now  excelled  tat 
Oriental  nations  in  the  art  of  making  porcelain.  Besides  Ar 
manufactory  of  Saxony,  which  has  been  Ions;  established, 
porcelain  is  made  at  Vienna,  at  Frankendal,  and  lately  is  tat 
neighbourhood  of  Berlin.  In  France,  the  Serres  porccsna 
holds  the  most  distinguished  rank.  Italy  also  has  its  psta> 
lains.  the  best  of  which  are  those  of  Naples  and  Florence.  He 
potteries  of  England  have  made  rapid  advances  towards  per- 
fection. The  chief  establishments  are  in  Staffordshire,  tt 
Derby,  Worcester,  Coalport,  and  Liverpool.  The  StaflsrtV 
shire  potteries  have  long  been  celebrated  for  their  cartees- 
wares,  and  some  of  the  principal  proprietors  have  direttei 
their  attention  to  the  manufacture  of  porcelain,  which  hw 
attained  a  high  degree  of  excellence.  The  earthenwares  for- 
merly manufactured  here  were  coarse;  the  finest  sort  was  as 
imperfectly  white  ware,  very  slightly  ornamented  with  Mse, 
and  glazed  by  throwing  into  the  oven,  while  the  ware  was  flriag, 
a  quantity  of  common  salt ;  the  salt  was  converted  into  vapoors, 
and,  applied  to  the  surface  of  the  vessels,  formed  theglasiag. 
The  colour  of  the  body  of  this  kind  of  ware  is  said  to  have 
received  considerable  improvement  from  the  following  incident: 
Mr.  Astbury,  a  Staffordshire  potter,  travelling  to  London,  prr- 
ceiving  something  amiss  with  one  of  his  horses'  eyes,  a  hostler 
at  Dunstable  offered  to  cure  the  animal,  and  for  that  purpose 
put  a  common  black  flint  stone  into  the  fire.  When  taken  oat, 
it  was  observed  to  be  of  a  fine  white :  the  potter  immediately 
conceived  the  idea  of  improving  bis  ware,  by  adding  tin 
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material  to  the  whitest  clay  be  could  obtain.  He  scat  home  a 
quantity  of  the  Hint  stones,  and.Jby  mixing  them  with  tobacco- 
pipe  clay,  produced  a  white  stone  ware  superior  to  any  that 
Lad  been  made  before.  The  other  potters  followed  his  oxam- 
plc. — In  I7G3,  Wedgwood  invented  a  species  of  earthenware 
new  in  its  appearance,  and  covered  with  a  rich  and  brilliant 
glaze,  called  queen's  ware.  Hence  may  he  dated  a  new  rera 
in  this  interesting  and  important  manufacture.  Wedgwood's 
ware  evinces  considerable  taste  in  the  elegance  of  his  antique 
models,  and  in  the  excellence  of  their  execution.  Spodc's 
ware,  or  blue  and  white,  in  imitation  of  the  Oriental  china,  or 
porcelain,  has  been  introduced  with  great  success  in  various 
manufactories.  The  potteries  in  Staffordshire  are  not  less  than 
one  hundred  in  number;  employing  more  than  ten  thousand 
persons ;  and  the  annual  value  of  goods  manufactured  there, 
may  be  estimated,  in  the  most  flourishing  times,  at  eight  hun- 
dred thousand  pound*  sterling.  A  canal  furnishes  the  manu- 
facturers with  the  means  of  water- carriage  to  every  principal 
sea-port  in  the  kingdom ;  greatly  facilitating  the  exportation  of 
the  manufactured  articles,  and  the  importation  of  the  raw 
material.  The  number  of  persons  employed  in  Spodc*s  esta- 
blishment amounts  to  more  than  set  en  hundred,  and  the  latest 
discoveries  in  machinery  arc  applied  to  the  advancement  of 
the  art 

We  now  proceed  to  describe  the  general  processes  pursued 
at  Spode's  manufactory,  and  which  may  be  classed  thus: — 
Preparation*  of  the  raw  material — moulding  and  turning — 
iring — printing— glazing — and  painting. 

In  the  preparation  of  the  raw  material,  a  powerful  steam- 
engine  performs  many  of  the  processes  formerly  carried  on  by 
manual  labour.  The  bodies  of  earthenware  arc  composed  of 
Kent  flint  and  West  of  Kngland  clay.  The  flint  is  first  calcined 
in  kilns,  similar  to  those  in  which  lime  is  burnt;  it  is  then 
broken  by  revolving  hammers,  put  in  motion  by  the  steam- 
engine,  and  afterwards  conveyed  into  the  pans,  paved  with 
•tone,  to  be  ground  with  water.  In  the  centre  of  the  pans 
there  is  an  upright  shaft,  from  which  several  transverse  arms 
branch  out,  having  very  heavy  stones  placed  between  them ; 
these  stones,  moved  horizontally  by  the  steam-engine,  grind 
the  flints,  until  they  form  a  cream- like  liquid,  which  is  let  off 
into  the  wash-tub,  where  the  coarser  particles  arc  separated 
from  the  fine ;  the  latter  runs  off  into  reservoirs,  and  the  former 
la  carried  back  to  the  grinding  pan.  When  tho  ground  flint  is 
wanted  for  use,  it  is  convened  from  the  reservoir  by  a  pump 
worked  also  by  the  steam-engine. 

The  process  of  preparing  the  clay,  and  mixing  it  with  the 
flint,  is  this : — The  clay  is  drawn  up  into  the  upper  chamber  of 
the  slip-house,  and  there  thrown  into  an  iron  box,  in  which 
moves  a  shaft,  with  knives  fixed  in  it,  to  cut  the  lumps  into 
natal  I  pieces.  The  clay  is  now  laid  in  a  cistern  with  a  proper 
quantity  of  water,  where  it  softens,  and  is  then  put  iulo  the 
phinging-tuh ;  in  this  tub  the  water  and  clay  are  stirred  until 
they  become  thoroughly  mixed.  The  liquid  is  now  drawn  off 
into  another  cistern,  from  which  it  passe*  through  a  silk  sieve 
into  a  third  cistern,  then  into  a  fourth,  through  silk  sieves  still 
finer,  the  ground  Hint  and  other  ingredients  are  now  brought 
and  mixed  together;  and  the  whole  passes  through  sieves  of  a 
frreater  degree  of  fineness,  into  a  lifth  cistern :  in  this  is  a  pump 
that  throws  it  into  a  trough  for  conveying  it  to  the  drying  kiln. 
All  these  various  operations  are  worked  by  the  steam-engine, 
and  there  arc  fourteen  sieves  in  motion  at  one  time.  After 
the  clay  has  been  dried,  it  is  taken  from  the  kiln  and  laid 
together  in  large  heaps,  and  before  it  is  worked  into  the  ves- 
mU  for  which  it  is  destined,  the  air- bubbles  arc  disengaged 
from  it.  This  is  done  by  a  machine  turned  by  the  steam- 
engine;  the  machine  is  an  iron  box  shaped  like  an  inverted 
cone,  with  an  upright  shaft  in  its  centre,  to  which  arc  affixed 
knives  to  cut  the  clay  which  is  put  into  the  box,  by  their  rota- 
tory motion ;  and,  at  the  same  time,  so  arranged,  as  to  force  it 
downwards  to  a  square  aperture  at  the  bottom,  it  escapes 
through  this  in  a  sufficiently  compressed  state  for  the  workmen, 
and  is  then  cut  into  square  pieces  of  a  convenient  size  to  be 
distributed  in  the  manufactory.  Near  the  steam-engine  are 
work-shops  for  those  branches  of  the  trade  which  require  the 
aid  of  machinery ;  and  in  this  building  there  are  eight  throw- 
ing wheels,  and  twenty-five  turning  lathes.  Underneath  these 
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shops  arc  drying- houses,  heated  by  steam,  in  which  the  ware  is 
dried,  previously  to  its  going  to  the  oven  to  be  fired  ;  above  the 
work-shops  is  a  single  room  capable  of  holding  two  hundred 
workmen. 

Moulding  and  TnrHWff. — Tea-cups,  saucers,  basons,  jugs, 
and  such  like  vessels,  receive  their  first  shape  from  the  hands 
of  the  thrower,  ubo  nits  on  a  stool  with  a  flat  circular  wooden 
wheel  before  him,  moving  horizontally  on  a  pivot  This  wheel 
is  set  in  motion  by  the  steam-engine,  and  the  workman  can 
increase  or  diminish  its  velocity  as  there  is  occasion.  Upon 
the  centre  of  the  wheel  the  operator  throws  a  lump  of  clay,  of 
the  required  size,  and  forms  it  into  almost  any  shape  with  the 
utmost  facility :  it  U  then  cut  from  the  wheel  by  a  wire,  and 
taken  to  be  dried,  that  it  may  acquire  sufficient  hardness  to  fit 
it  for  the  next  operation.  By  turning,  Uic  superfluous  parts  of 
the  clay  arc  taken  off,  so  as  to  render  the  article  perfectly 
smooth,  and  to  give  it  the  exact  shape.  The  lathes  on  which  tho 
vessclu  arc  turned,  arc  also  put  in  motion  by  the  steam-engine, 
and  regulated  as  to  speed  by  the  turner  himself.  The  principle 
of  turning  earthenware  is  very  similar  to  that  employed  in 
wood- turning. — The  vessels  requiring  handles  and  spoil its,  arc 
taken  to  the  handling  room,  and  those  which  do  not  want  this 
appendage,  after  having  attained  the  requisite  hardness,  are 
sent  to  the  oten  to  he  baked.  The  handles,  made  on  a  mould 
of  plaster  of  Paris,  are  fixed  to  the  vessel  with  a  liquid  mixture 
of  the  same  material  as  the  vessel  itself. 

For  the  formation  of  various  articles  manufactured  in  all 
potteries,  moulds  made  of  plaster  of  Paris  arc  necessary.  The 
modeller  forms  the  shape  of  the  intended  vessel  out  of  a  solid 
lump  of  clay,  which  after  receiving  his  finishing  touches,  is 
handed  to  the  person  who  makes  the  plaster  mould  from  it. 
Plates  and  dishes  arc  made  from  moulds  of  this  kind,  upon 
which  the  operator  lays  a  piece  of  clay  of  the  length,  breadth, 
and  thickness  required ;  the  mould  and  clay  are  then  placed 
upon  a  wheel  turning  horizontally  on  a  pivot,  and  the  operator 
keeps  peeling  round  with  the  left  hand,  and  presses  the  clay 
to  the  shape  of  the  mould  with  the  other.  The  mould  and  dish 
together  arc  then  carried  into  a  stove  moderately  heated,  where 
it  remains  until  sufficiently  dried  to  separate.  The  plate  or 
dish  is  then  cut  even  at  the  edges,  and  in  other  respects  finished: 
before  they  arc  baked,  the  dishes  are  laid  flat  upon  plaster  or 
stone  flags  that  are  quite  level,  in  order  that  they  may  remain 
straight  until  they  go  to  the  oveu  to  be  fired.  Tureens,  vege- 
table dishes,  and  such  articles,  arc  also  made  in  moulds,  but 
require  more  time  and  care,  being  less  simple  in  their  form. 
Figures,  flowers,  and  foliage  in  bas-relief,  are  also  formed 
separately  in  moulds,  and  afterwards  affixed  to  the  vessel  with 
diluted  clay. 

Finny.— When  the  ware  is  ready  for  firing,  it  is  placed  in 
clay  cases  called  saggars,  which  vary  in  size  and  shape  accord- 
ing to  the  articles  placed  in  them.  The  saggars  arc  put  into 
an  oven,  shaped  like  a  bee-hive,  with  an  opening  at  the  top ; 
there  is  also  an  opening  at  the  side  to  admit  the  saggars,  hut 
this  is  closed  before  the  fire  is  applied.  Each  saggar  is  luted 
to  the  other  by  a  roll  of  soft  fire-clay.  This  secures  the  ves- 
sels contained  in  them  from  dust,  the  fumes  of  the  fires,  and 
from  the  effects  of  the  air  when  the  oven  is  cooling.  The  fires 
which  heat  the  oven  arc  placed  round  it  in  proper  receptacles, 
which  communicate  with  the  interior  of  the  oven  by  flue*, 
heating  every  part  equally.  This  first  firing  gives  a  higher 
degree  of  heat,  and  is  continued  much  longer  than  any  suc- 
cessive firing;  when  once  lired,  the  article  is  called  biscuit- 
ware.  The  cream-coloured,  or  queen's- ware,  in  now  carried 
to  tho  dipping-house  to  receive  its  glazing ;  that  which  is  to  be 
printed  blue  is  taken  to  the  printing-house. 

Printing. — The  design  is  previously  engraven  on  a  copper- 
plate, and  laid  on  a  stone  to  warm.  The  colour  (which  has 
oxide  of  cobalt  for  its  basis)  is  mixed  with  a  preparation  of 
oils,  to  fetch  out  the  impression.  This  mixture  is  smeared 
over  the  surface  of  the  plate,  and  again  cleaned  off,  leaving  the 
liquid  in  the  engraving  only.  The  paper  used  to  take  off  the 
impression  is  made  expressly  ro\  this  purpose ;  it  is  damped, 
laid  on  the  copper- plate,  and  passed  between  two  iron- rollers, 
as  in  ordinary  copperplate  printing.  The  design  bring  trans- 
ferred to  the  paper,  is  laid  immediately  upon  the  ware,  being 
rubbed  on  with  a  flannel.  After  remaining  a  short  time,  the 
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ware  is  put  into  a  tub  of  water,  and  the  paper  is  separated 
from  it  with  a  sponge,  leaving  the  design  in  the  most  perfect 
state.  The  ware  is  then  dried,  and  taken  to  the  oven  to  be 
bnrned ;  during  this  operation,  the  oil  which  has  been  mixed 
with  the  colour  in  the  printing  is  destroyed,  and  the  oxide  of 
cobalt  more  firmly  attached  to  the  ware :  it  is  then  glazed. 

Glazing. — The  glaziers  differ  in  their  composition  in  all  manu- 
factories ;  most,  however,  have  oxide  of  lead  for  their  basis. 
The  ingredients  being  mixed  with  water,  and  well  ground,  the 
glaze  is  ready  for  use,  in  which  the  vessels  are  dipped.  On 
drying,  which  takes  place  instantly,  the  water  contained  in  the 
glaze  being  absorbed  by  the  porosity  of  the  vessel,  it  is  covered 
with  a  fine  white  powder  of  a  regular  thickness ;  thin,  when  fired, 
becomes  vitreous,  or  assumes  a  glass-like  appearance,  and 
from  its  transparency,  the  blue  pattern  underneath  is  rendered 
perfectly  visible.  In  the  last  firing,  especial  care  is  taken  to 
keep  one  piece  from  touching  the  other,  or  the  whole  would 
fuse  into  one  united  mass.  Great  attention  is  also  requisite  in 
the  firing,  not  to  give  too  much  or  too  little  heat,  either  extreme 
being  injurious ;  the  fireman  in  this,  as  in  the  other  firing, 
draws  out  trial  pieces  from  the  oven,  with  an  iron  rod,  to 
ascertain  the  proper  degree  of  heat. 

Painting. — The  pieces  of  porcelain  or  earthenware  to  be 
enamelled  and  enriched  by  gilding  are,  after  the  first  filing, 
dipped  in  a  suitable  glaze,  and  again  submitted  to  the  fire. 
They  are  then  delivered  to  the  painter  or  enameller.  The 
colours  used  in  enamel-painting  are  composed  of  metallic 
calxes,  and  fluxes  suitable  to  each  colour,  separately  and  con- 
jointly, and  of  such  a  nature  as  to  fuse  them  sufficiently  for  the 
glazing  on  which  they  are  laid.  Gold  has  also  its  flux,  and  is 
laid  on  as  the  other  colours  are.  When  the  painting  is  com- 
pleted, the  ware  is  placed  in  a  furnace  less  in  size,  and  different 
in  construction,  from  that  before  noticed.  Care  is  here  neces- 
sary in  the  arrangement  of  the  vessels,  and  great  nicety  is 
required  in  the  degree  and  the  continuation  of  the  heat,  which 
is  not  so  intense  as  in  the  former  firings.  The  colours,  after 
this  firing,  put  on  a  shining  appearance,  but  the  gold  has  an 
opaque  yellow  cast,  and  is  burnished  with  a  blood-stone,  to  give 
it  the  desired  brilliancy. 

The  processes  already  detailed  for  the  manufacture  of 
earthenware,  are  applicable,  in  nearly  every  case,  to  that  of 
porcelain.  The  composition  of  the  bodies  and  glazes  is,  of 
course,  different ;  and  much  greater  care  is  necessary  in  every 
process,  than  is  bestowed  upon  earthenware  in  general. 

Delft  ware,  so  called  because  first  made  at  Delft,  in  Holland, 
is  a  kind  of  pottery  of  baked  earth,  covered  with  a  white  glaz- 
ing, which  gives  it  the  appearance  of  porcelain.  The  basis  of 
this  pottery  is  clay  mixed  with  a  certain  quantity  of  sand  ;  the 
vessels  are  slightly  baked,  so  that  they  resist  a  sudden  appli- 
cation of  heat ;  and  they  are,  lastly,  covered  with  an  enamel  or 
glaze,  which  is  composed  of  common  salt,  sand  ground  fine, 
and  the  oxides  of  lead  and  tin.  The  latter  gives  a  white  opaque 
colour  to  the  mass.  The  furnace  and  colours  used  for  paint- 
ing this  ware,  are  the  same  as  those  which  have  been  noticed 
as  employed  for  porcelain.    See  Porcelain. 

POUNCE,  gum  sandarach  pounded  and  sifted  very  fine,  to 
rub  on  paper,  in  order  to  preserve  it  from  sinking,  and  to  make 
it  more  fit  to  write  upon.  Pounce  is  also  a  little  heap  of  char- 
coal dust,  enclosed  in  a  piece  of  muslin  or  some  other  open  stuff, 
to  be  passed  over  holes  pricked  in  a  work,  in  order  to  mark  the 
lines  or  designs  on  paper,  silk,  &c.  placed  underneath  ;  which 
are  to  be  afterwards  finished  with  a  pen  and  ink,  a  needle,  or 
the  like. 

POUND,  an  English  weight  of  different  denominations,  as, 
Avoirdupois.Troy,  Apothecaries,  &c.  The  pound  avoirdupois 
is  16  ounces  of  the  same  weight,  but  the  other  pounds  are 
each  equal  to  12  ounces.  The  pound  avoirdupois  is  to  the 
pound  troy  as  5760  to  6999 i,  or  nearly  as  576  to  700.  See 
Measures. 

Pound  is  also  the  highest  denomination  used  by  the  English 
in  their  money  accounts,  being  equal  to  20  shillings. 

POURSUIVANT,  or  Pursuivant,  in  Heraldry,  the  lowest 
order  of  officers  at  arms.  The  poursuivants  are  properly  attend- 
ants on  the  heralds,  when  they  marshal  public  ceremonies. 

POWDER  Chests,  among  sailors,  certain  small  boxes 
charged  with  powder  and  old  nails,  &c.  and  fastened  occa- 


sionally on  the  decks  or  sides  of  merchant-ships,  when  fur- 
nished with  close-quarters,  having  a  train  of  powder  which 
communicates  with  the  inner  apartments,  so  as  to  be  fired  it 
pleasure  to  annoy  the  enemy.  These  chests  are  usually  fro* 
12  to  18  inches  in  length,  and  about  8  or  10  in  breadth,  having 
their  outer  or  upper  terminating  in  an  edge.  They  are  nailed 
to  several  places  of  the  quarter-deck  and  bulk-bead  of  the 
waist,  having  a  train  of  powder  which  communicates  with  the 
inner  apartments  of  the  ship. 

POWER,  in  Arithmetic  and  Algebra,  that  which  arises  by 
the  successive  multiplication  of  any  number  or  quantity  into 
itself,  the  degree  of  the  power  being  always  denominated  by 
the  number  of  equal  factors  that  are  employed  ;  thus, 

2  = 2\  1st  power  of  2. 

2  x   2  =z    2s,  2d  power  or  square. 

2  x   2  x   2  =    2»,  3d  power  or  cube. 

2x2x2x2   2«,  4th  power. 

&c  &c. 

So  also, 

x  =  x\  1st  power. 

x  X   x  zz    x1,  2d  power. 

x  x   x  x   x  =    x*t  3d  power. 

xx   xx   xx    x   x4,  4th  power, 

&c.  &c. 

Hence  it  appears,  that  the  index  which  denotes  the  degree  of 
any  power,  is  always  equal  to  the  number  of  factors  frost 
which  that  power  arises ;  or  one  more  than  the  number  of 
operations.    See  Exponent  and  Involution. 

Power  of  the  Hyperbola,  is  the  fourth  power  of  its  conjugate 
axis. 

Power,  in  Mechanics,  denotes  any  force,  whether  of  a 
man,  a  horse,  a  spring,  the  wind,  water,  &c.  which  being  ap> 
plied  to  a  machine  tends  to  produce  motion. 

Power  is  also  used  in  Mechanics,  for  any  of  the  six  ample 
machines,  viz.  the  lever,  the  balance,  the  screw,  the  wheel 
axle,  the  wedge,  and  the  pulley. 

Power  of  a  Glass,  in  Optics,  is  by  some  used  for  the 
between  the  convexity  and  the  solar  focus. 

Power,  in  Law,  is  an  authority  which  one  man  gives  to  an- 
other to  act  for  him,  and  it  is  sometimes  a  reservation  which  a 
person  makes  in  a  conveyance  for  himself  to  do  some  acts,  as  to 
make  leases  or  the  like.  2  Lil.  Abr.  339.  Thus  power  of 
attorney,  an  instrument  or  deed  whereby  a  person  ia  authorises* 
to  act  for  another,  either  generally,  or  in  a  specific  ti-aosaeum 

Power  of  the  county,  called  the  Posse  Comitatus,  contaiaf 
the  aid  and  attendance  of  all  knights,  gentlemen,  yeoaaa, 
labourers,  servants,  apprentices,  and  all  others  above  the  ap 
of  fifteen  years  within  the  county. 

Power  Loom.    See  Loom,  p.  596. 

POZZOLANA,  in  Natural  History,  is  a  kind  of  substoaot 
formed  of  volcanic  ashes.  When  mixed  with  a  small  porta 
of  lime  it  quickly  hardens,  and  this  induration  takes  place  etea 
under  water.  This  singular  property,  of  becoming  petnM 
under  water,  renders  it  peculiarly  valuable  as  a  cement,  ia  tkt 
erection  of  moles,  and  other  buildings  in  maritime  situations. 

PRACTICE,  is  an  Aritlimetical  rule,  principally  employed  is 
those  questions  in  which  the  amount  of  a  certain  number  of 
things  is  required,  the  price  of  each  being  given ;  being  a  store 
ready  and  expeditious  method  than  Compound  MultipHcmtim, 
by  which  rule  the  same  questions  may  always  be  resolved. 

Practice,  is  commonly  divided  into  several  cases,  which  If 
some  authors  are  so  much  multiplied,  as  to  become  very  bur- 
densome to  the  memory,  an  inconvenience  that  more  thai 
counterbalances  the  advantages  arising  from  this  subdivisioa: 
in  fact,  the  whole  of  the  cases  that  are  worth  retaining,  may  he 
classed  under  the  following  heads  : — 

1.  When  the  price  is  less  than  a  penny. 

2.  When  the  price  is  less  than  a  shilling, 

3.  When  the  price  is  less  than  a  pound. 

4.  When  the  price  is  more  than  a  pound. 

And  the  general  rule  for  all  these  cases  is  this : — Rule.  Take 
such  aliquot  parts  of  the  given  number  of  things,  as  the  given 
price  is  of  the  next  superior  denomination. — Note.  In  the  last 
case,  multiply  first  by  the  number  of  pounds ;  and  for  shillings, 
pence,  and  farthings,  proceed  by  the  above  rule,  and  add  the 
result  to  the  preceding  product 
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The  same  method  may  be  employed  in  weights  and  measures 
of  e?ery  description,  tlioagh  the  rale  is  generally  limited  to 
saoney  concerns. 

PRAECIPE,  a  writ  commanding  the  defendant  to  do  the 
thing  required,  or  to  shew  cause  why  he  hath  not  done  it. 

PRAEMUNIRE.  This  punishment  is  inflicted  upon  him  who 
denies  the  king's  supremacy  the  second  time ;  upon  him  who 
•firms  the  authority  of  the  pope,  or  refuses  to  take  the  oath  of 
•opremacy ;  upon  such  as  are  seditious  talkers  of  the  inherit- 
ance of  the  crown  ;  and  upon  such  as  affirm  that  there  is  any 
•■ligation  by  any  oath,  covenant,  or  engagement  whatsoever, 
t*  endeavour  a  change  of  government  either  in  church  or  state, 
•r  that  both  or  either  house  of  parliament  have  or  has  a  legis- 
lative power,  without  the  king,  &o.  The  judgment  in  praemu- 
nire at  the  suit  of  the  king,  against  the  defendant  being  in  prison, 
It,  that  be  shall  be  out  of  the  king's  protection ;  that  bis  lands 
and  tenements,  goods  and  chattels,  shall  be  forfeited  to  the  king ; 
and  that  bis  body  shall  remain  in  prison  at  the  king's  pleasure  ; 
bat  if  the  defendant  is  condemned  upon  his  default  of  not  ap- 

King,  whether  at  the  suit  of  the  king  or  party,  the  same 
meat  shall  be  given  as  to  the  being  out  of  the  king's  pro- 
tection and  the  forfeiture ;  but  instead  of  tbe  clause  that  the 
tody  shall  remain  in  prison,  there  shall  be  an  award  of  a  capi- 
.  Co.  Lit.  129.  Upon  an  indictment  of  a  praemunire,  a 
of  tbe  realm  shall  not  be  tried  by  his  peers.      12  Co.  92. 

PRAGMATIC  Sanction,  in  the  Civil  Law,  is  defined  to  be  a 
rescript,  or  answer  of  the  sovereign,  delivered  by  advice  of  his 
council,  to  some  college,  order,  or  body  of  people,  upon  con- 
awlting  him  in  some  case  of  their  community.  The  like  answer 
given  to  any  particular  person,  is  called  simply  rescript. 

PRAM,  or  Pramb,  a  sort  of  lighter  used  in  Holland  and  tbe 
porta  of  the  Baltic  sea,  for  loading  and  unloading  ships. 

PRATIC,  or  Pratique,  a  term  used  in  the  European  ports 
of  the  Mediterranean  sea,  which  implies  the  permission  to 
trade  and  communicate  with  the  natives  of  any  place,  after 
toving  performed  tbe  required  quarantine. 

PRAYER,  in  Theology,  a  petition  put  up  to  God  for  tbe 
attaining  of  some  future  favour. 

PREBENDARY,  an  ecclesiastic  who  enjoys  a  prebend.  The 
difference  between  a  prebendary  and  a  canon  is,  that  the 
former  receives  his  prebend  in  consideration  of  his  officiating  in 
the  church  ;  but  the  latter  merely  by  his  being  received  into  the 
cathedral  or  college. 

PRECEDENCE,  or  Precedency,  a  place  of  honour  to  which 
a  person  is  entitled ;  this  is  either  of  courtesy  or  of  right.  Tbe 
former  is  that  which  is  due  to  age,  estate,  &c.  which  is  regu- 
lated by  custom  and  civility :  tbe  latter  is  settled  by  authority, 
and  when  broken  in  upon  gives  an  action  at  law. 

PRECEPT,  in  Law,  a  command  in  writing  sent  by  a  chief 
jastice,  justice  of  the  peace,  &c.  for  bringiug  a  person,  record, 
or  other  matter,  before  him. 

PaECEPT,  is  also  used  for  the  command  or  incitement  by  which 
one  man  stirs  up  another  man  to  commit  felony,  theft,  ic 

PRECESSION  of  the  Equinoxes,  which  denotes  that  slow 
add  imperceptible  motion  by  which  tbe  equinoxes  change  their 


places,  going  backwards,  or  westward,  contrary  to  the  rest  of 
the  signs,  may  be  thus  explained.  The  fixed  stars  vary  their 
right  ascension  and  declination,  but  keep  tbe  same  latitude ; 
these  variations  are  accounted  for  by  supposing  that  tbe  celes- 
tial sphere  revolves  round  the  pole  of  the  ecliptic.  Or,  that  the 
poles  of  the  equator  revolve  round  those  of  the  ecliptic.  And 
this  revolution  is  called  the  precession  of  the  equinoxes,  because 
by  it,  the  time  and  place  of  the  sun's  equinoxial  station  pre- 
cedes the  usual  calculations.  The  ecliptic,  tbe  solstices,  tbe 
equinoxes,  and  all  tbe  points  of  the  ecliptic,  are  moving  from 
Aries  towards  Pisces  ;  i.e.  from  east  to  west.  The  equinoctial 
points  are  thence  carried  further  back  among  the  preceding 
signs  or  stars,  at  the  rate  of  about  one  degree  in  71  years  and 
some  few  days.  The  annual  precession  is  about  50"  \  ;  that  is, 
if  the  celestial  equator  cuts  the  ecliptic  in  a  particular  point  on 
any  day  of  this  year,  it  will,  on  the  same  day  of  the  following 
year,  cut  in  a  point  W  \  to  the  west  of  its  former  intersection, 
and  the  sun  will  come  to  the  equinox  20*  23"  before  he  has  com- 
pleted his  revolution  of  the  heavens*  Thus  the  equinoctial  or 
tropical  year,  or  true  year  of  the  seasons,  is  so  much  shorter 
than  the  revolution  of  the  sun,  or  the  sidereal  year.  The  equi- 
noctial points  make  a  complete  revolution  in  about  25,679  years, 
tbe  equator  being  all  the  while  inclined  to  the  ecliptic  in  nearly 
the  same  angle.  Therefore  the  poles  of  tbe  diuroal  revolution 
must  describe  a  circle  round  the  poles  of  the  celiptic  at  tbe  dis- 
tance of  nearly  231  degrees  in  25,579  years.  Hence  tbe  longi- 
tude, right  ascension,  and  declination,  of  every  star  will  be 
variable,  and  consequently  the  pole  of  the  equinoctial  cannot 
always  be  directed  to  the  same  star.  In  the  time  of  Hippar- 
chus  the  equinoctial  points  were  fixed  to  the  first  stars  of  Aries 
and  Libra  ;  and  the  stars  which  were  then  in  conjunction  with 
the  sun  when  he  was  in  tbe  equinox,  are  now  a  whole  sign  to 
the  eastward  of  Aries.  There  are  obviously  then  two  zodiacs,  a 
zodiac  of  the  signs,  moveable  round  the  fixed  zodiac  and  eclip- 
tic* The  precession  of  the  equinoxes  producing  an  annual 
increase  of  50"}  in  the  longitude  of  the  fixed  stars,  makes 
exactly  a  degree  in  71  years,  19*days,  and  12  hours.  Their  right 
ascension  varies  from  — 60*  to  -f  143"  in  certain  stars  round  the 
pole.  The  annual  increase  in  right  ascension  of  others  has  been 
given  as  low  as  5",  or  about  15*  in  180  years.  Their  declina- 
tions vary  from  20"  to  0"  annually  plus  or  minus,  or  in  72  years 
from  24  minutes  to  2*  24''  plus  or  minus. 

Astronomers  have  reckoned  by  the  fixed  and  intellectual 
zodiac  from  a  very  early  period  ;  the  Egyptians  and  Chaldeans 
reckoned  according  to  the  intellectual  zodiac  ages  before  Hip- 
parchus  made  his  discovery  of  the  precession  of  the  equinoxes. 
The  first  of  their  signs  was  Taurus.  Hipparcbus  was  the  first 
among  the  Greeks,  however,  who  established  what  is  called  a 
fixed  zodiac  ;  and  he  placed  Aries  at  tbe  first  of  tbe  signs.  This 
shews  that  the  Greeks  were  in  the  habit  of  copying  from  tbe 
Egyptians  in  these  matters ;  for  the  ram  has  nothing  to  do  with 
Grecian  mythology ;  on  the  contrary,  it  was  tbe  type  of  the 
Egyptian  Amnion.  In  the  Egyptian  zodiac,  by  the  second  Her- 
mes, Aries  is  represented  as  a  man  with  ram's  horns.  Tbe  sun 
in  this  sign  was  worshipped  as  the  god  Amnion.  This  reces- 
sion of  Aries  from  the  equinoctial  point,  and  its  occupation  by 
Pisces  has  furnished  some  learned  men  with  curious  illustrations 
respecting  the  origin  of  tbe  zodiacal  signs,  the  mythology  of  the 
Greeks,  the  Egyptians,  and  Orientalists.  In  365d.  6h.  49m i. 
the. earth  revolves  round  the  sun,  and  during  its  progress  in  this 
annual  course,  it  passes  through  the  12  signs  of  the  zodiac  suc- 
cessively. Hence  we  are  accustomed  to  say  the  sun  is  in  Aries, 
Taurus,  &c.  when  in  fact  it  is  the  earth  that  is  in  those  signs, 
and  the  sun,  as  viewed  from  tbe  earth,  appears  in  the  opposite 
part  of  its  orbit. 

To  find  the  Precession  in  right  Ascension  mnd  Declination.— 
Put  dzz.  tbe  declination  of  a  star,  and  a  =:  its  right  ascension; 
then  their  annual  variations,  or  precessions,  mill  be  nearly  as  fol- 
low, viz. 

20*  084  x  cos.  «  =  the  annual  precession  in  declination, 
and  46"0619  +  20"*084  x    sin.  a  x    tang,  d  =  that  of  right 
ascension.     See  the  Connoissunce  des  Temps  for  1792,  p.  206. 

PRECIPITATE.  When  a  body,  dissolved  in  a  fluid,  is  either 
in  whole  or  in  part  made  to  separate  and  fall  down  in  the  con- 
crete state,  this  falling  down  is  called  precipitation,  and  the 
matter  thus  separated  it  called  a  precipitate. 
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PREDIAL  Tithes,  those  which  arc  paid  of  things  arising  and 
trowing  from  the  ground  only,  as  corn,  hay,  fruit  of  trees,  and 
the  like. 

PREDICATE,  in  Logic,  that  part  of  a  proposition  which 
affirms  or  denies  something  of  the  subject ;  thus,  in  these  pro- 
positions, snow  is  white,  ink  is  not  white, — whiteness  is  the 
predicate  which  is  affirmed  of  snow,  and  denied  of  ink. 

PREGNANCY,  to  be  with  child.  This  is  a  plea  in  stay  of 
execution,  when  a  woman  is  convicted  of  a  capital  crime,  alleg- 
ing that  she  is  with  child  ;  in  which  case  the  judge  must  direct 
a  jury  of  twelve  discreet  women  to  inquire  of  the  fact ;  and  if 
they  bring  in  their  verdict **  quick  with  child,*'  execution  shall  be 
staid  generally,  until  either  she  is  delivered,  or  proves  by  the 
course  of  nature  not  to  have  been  with  child.    4  Black.  395. 

PREMISES,  is  that  part  of  the  beginning  of  a  deed,  the 
office  of  which  is  to  express  the  grantor  and  grantee,  and  the 
land  or  thing  granted. 

PREROGATIVE,  is  a  word  of  large  extent,  including  all  the 
rights  and  privileges  which  by  law  the  king  has  as  chief  of  the 
commonwealth,  and  as  intrusted  with  the  execution  of  the  laws. 
Prerogative  Court,  the  court  wherein  all  wills  are  proved, 
and  all  administrations  taken  which  belong  to  the  archbishop 
by  his  prerogative ;  that  is,  in  case  where  the  deceased  has 
goods  of  any  considerable  value  out  of  the  diocese  wherein  he 
died ;  and  that  value  is  ordinarily  5/.  except  it  is  otherwise  by 
composition  between  the  said  archbishop  and  some  other  bishop, 
as  in  the  diocese  of  London  it  is  10/. 

PRESBYTERIANS,  a  numerous  and  highly  respeotable 
sect  of  Protestants,  so  called  from  their  maintaining  that  the 
government  of  the  church  appointed  in  the  New  Testament 
was  by  Presbyteries ;  that  is,  by  ministers  and  ruling  elders, 
associated  for  its  government  and  discipline. 

PRESENTATION,  in  Law,  the  act  of  a  patron  offering  his 
clerk  to  be  instituted  in  a  benefice  of  his  gift,  the  same  being 
▼oid. 

PRESENTMENT  of  Offences,  is  that  which  the  grand 
jury  find  to  their  own  knowledge,  and  present  to  the  court 
without  any  bill  of  indictment  laid  before  them  at  the  suit  of 
the  king ;  as,  a  presentment  of  a  nuisance,  a  libel,  and  the  like, 
upon  which  the  officer  of  the  court  must  afterwards  frame  an 
edictment  before  the  party  presented  can  be  put  to  answer  it. 
There  are  also  presentments  by  justices  of  the  peace,  con- 
stables, surveyors  of  the  highways,  church-wardens,  &c. 

PRESIDENT,  an  officer  created  or  elected  to  preside  over 
a  company,  in  contradistinction  to  the  other  members,  who  are 
called  residents. 

PRESS,  a  machine  of  wood  or  iron  serving  to  squeeze  any 
body  very  close.  Presses  usually  consist  of  six  pieces :  two 
flat  smooth  planks,  between  whioh  the  things  to  be  pressed 
are  laid  ;  two  screws  or  worms  fastened  to  the  lower  plank,  and 
passing  through  two  holes  in  the  upper ;  and  two  nuts  in  the 
form  of  an  S,  that  serve  to  drive  the  upper  plank,  which  is 
moveable,  against  the  lower,  which  is  fixed.  See  Bramah's 
Machine. 

Presses  xuedfor  expressing  Liquors,  are  in  most  respects  the 
same  with  the  common  presses,  only  the  under  plank  is  perfo- 
rated with  a  great  number  of  holes,  for  the  juice  to  run  through. 
Others  have  only  one  screw  or  arbor  passing  through  the  middle 
of  the  moveable  plank,  which  descends  into  a  kind  of  square 
box  full  of  boles,  through  which  the  juices  flow  as  the  arbor  is 
turned. 

Press  used  by  Joiners,  to  keep  close  the  pannels,  &c.  of  wain- 
scot, consists  of  two  screws  and  two  pieces  of  wood,  four  or 
Hie  inches  square,  and  two  or  three  feet  long,  whereof  the  boles 
at  two  ends  serve  for  nuts  to  the  screws. 

Founders'  Press,  is  a  strong  square  frame  consisting  of  four 
pieces  of  wood  firmly  joined  together  with  tenons,  &c.  It  is  of 
various  sices ;  two  of  them  are  required  to  each  mould,  at  the 
two  extremes  whereof  they  are  placed :  so  as  that,  by  driving 
wooden  wedges  between  the  mould  and  sides  of  the  press,  the 
two  parts  of  the  mould  for  the  metal  may  be  pressed  close 
together. 

Press,  Binder's  Cutting,  is  a  machine  used  equally  by  book- 
binders, stationers,  and  pasteboard-makers  ;  consisting  of  two 
large  pieces  of  wood  in  form  of  cheeks,  connected  by  two 
strong  wooden  screws ;  which,  being  turned  by  an  iron  bar* 


draw  together  or  set  asunder  the  ebeeks,  as  much  as  is 
sary  for  the  potting  in  the  books  or  paper  to  be  cat.  The  cheeks 
are  placed  lengthwise  on  a  wooden  stand  in  form  a  chest,  iata 
which  the  cuttings  fall.  Aside  of  the  cheeks  are  two  pieces  of 
wood  of  the  same  length  with  the  screws,  serving  to  direct  Ike 
cheeks,  and  prevent  their  opening  unequally.  Upon  the  cheeks 
the  plough  moves,  to  which  the  cutting  knife  is  fastened  by  t 
screw ;  which  has  its  key  to  dismount  it,  on  occasion ,  to  be  sharp- 
ened. The  plough  consists  of  several  parts ;  among  the  rest  t 
wooden  screw  or  worm,  which  catching  within  the  no ts  of  the 
two  feet  that  sustain  it  on  the  cheeks,  brings  tbe  knife  to  Ike 
book  or  paper  which  is  fastened  in  tbe  press  between  two  boards. 
This  screw,  which  is  pretty  long,  has  two  directories,  whirs 
resemble  those  of  tbe  screws  of  the  press.  To  make  the  ploagk 
slide  square  and  even  on  the  cheeks,  so  that  tbe  knife  may 
make  an  equal  paring,  that  foot  of  tbe  plough  where  the  knot 
is  not  fixed  slides  in  a  kind  of  groove,  fastened  along  one  af 
the  cheeks.  Lastly,  the  knife  is  a  piece  of  steel,  six  or  sevea 
inches  long,  flat,  thin,  and  sharp,  terminating  at  one  end  hi  a 
point,  like  that  of  a  sword,  and  at  the  other  in  a  square  form, 
which  serves  to  fasten  it  to  the  plough.  As  the  long  kaires 
used  by  us  in  the  cutting  of  books  or  papers  are  apt  to  jump  is 
tbe  cutting  thick  books,  the  Dutch  are  said  to  use  cireaav 
knives  with  an  edge  all  round  ;  which  not  only  cat  more  stea- 
dily, but  last  longer  without  grinding. 

Press,  Packing.  A  very  ingenious  and  useful  packing  press, 
invented  by  Mr.  John  Peck,  procured  for  him  in  1796,  a  reward 
from  the  Society  of  Arts.  This  machine  consists  of  two  very 
strong  horizontal  beams,  one  at  the  bottom  for  the  bed,  sai 
the  other  at  the  top  of  the  press.  These  are  united  by  two  irtt 
screws,  which  stand  in  a  vertical  position,  and  therefore  sent 
as  cheeks  to  the  press.  The  follower  of  this  press  is  a  verr 
strong  horizontal  beam,  having  two  nuts  fitted  into  it  at  in 
ends.  These  nuts  act  upon  tbe  threads  of  tbe  two  vertical 
screws,  and  therefore  it  is  plain,  when  they  are  turned  ronai. 
that  the  follower  will  rise  and  fall  accordingly.  The  nuts  an 
so  fitted  into  tbe  follower,  as  to  admit  of  a  circular 
round  the  screw,  but  are  not  permitted  to  rise  or  fall 
the  follower.  To  give  them  motion,  the  edges  of  the 
rings  are  cut  into  cogs  or  teeth,  and  are  turned  bj  means  tf  i 
endless  screw  for  each,  situated  at  the  opposite  endsefl 
horizontal  spindle,  which  revolves  in  bearings  attached  te  fat 
follower  of  the  press.  Tbe  spindle  has  a  winch  at 
by  turning  which  the  two  endless  screws  act  upon  the 
or  teeth  of  the  nuts,  and  by  thus  causing  them  to  turn 
with  equal  velocities,  raises  or  depresses  tbe  follower 
parallel  to  itself,  and  also  to  the  head  and  bottom  bed.  It* 
great  utility  of  this  press  consists  in  its  being  capable  of  seek- 
ing two  sets  of  bales  at  once,  thus  answering  the  purpose  af 
two  presses,  with  more  expedition,  and  less  room,  it  U  placet 
on  the  floor  of  the  warehouse,  and  behind  it  a  stage  is  erected, 
just  half  the  height  of  tbe  whole  press.  One  set  of  hales  is 
then  made  up  on  the  floor,  and  the  other  npon  tbe  stage.  Sea- 
pose  the  follower  raised  up  above  the  level  of  the  stage,  t 
bale  of  goods  is  then  placed  on  the  lower  bed,  and  by  tarsasf 
the  winches  tbe  follower  is  forced  down  npon  it,  and  ressasss 
there  till  it  is  sufficiently  pressed.  While  the  men  are  tyisf 
up  this  bale  below,  others  on  the  stage  are  loading  the  follower, 
and  the  winches  being  turned,  the  former  bale  is  released,  aai 
the  latter  receives  the  pressure.  By  these  means,  no  ttsseh 
lost  in  screwing  up  or  opening  the  press,  since  it  perianal 
work  in  both  ways.— Tbe  Philosophical  Transactions  for  MB, 
contains  an  account  of  a  double  screw  applied  to  a  press  ty 
Mr.  W.  Hunter.  Its  power  is  considerable, *  but  a 
description  will  occupy  too  much  of  our  room. 

Press,  Copperplate  Printing.  In  addition  to  the 
already  noticed,  although  many  others,  adapted  to  parties** 
purposes,  are  in  use,  the  copperplate  printing  press  detnaedsa 
distinct  description.  This  machine,  of  which  a  representattea 
is  given  in  the  following  figure,  consists,  like  the  coasssoa 
printing  presses,  (for  which  see  Printing,)  of  a  body  aad  a 
carriage. 

The  body  consists  of  two  cheeks,  P  P,  of  different  dissen- 
sions, ordinarily  about  four  feet  and  a  half  high,  a  foot  thick, 
and  two  and  a  half  apart,  joined  at  top  and  bottom  by  cross 
pieces.    The  cheeks  are  placed  perpendicularly  on  a  wooden 
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stand  or  foot,  L  H,  horizontally  placed,  and  sustaining  the 
whole  press.  From  the  foot  likewise  rite  four  other  perpendi- 
cular pieces,  t,t,t,t,  joined  Iij  other  crass  or  horizontal  ones, 
it,  4, d,  which  may  be  considered  as  the  carriage  of  the  press, 
as  serving  to  sustain  a  smooth,  even  plank,  H  I  K,  about  4) 
feel  long,  2;  feet  broad,  and  I)  inch  thick;  upon  which  the 
engraven  plate  is  to  be  placed.  Into  the  cheeks  go  two  wooden 
cylinders  or  rollers  D  E,  FG,  about  six  inches  In  diameter, 
borne  op  at  each  end  by  the  cheeks,  whose  ends,  which  are 
lessened  to  aboot  two  inches  diameter,  and  called  trunnions, 
torn  in  the  cheeks  between  two  pieces  of  wood,  in  form  of  half 
m iwnt.  lined  with  polished  iron,  to  facilitate  the  motion.  The 
■pace  in  the  half  moons,  left  vacant  by  the  trunnion,  is  filled 
with  paper,  pasteboard,  &c.  that  they  may  be  raised  and  lowered 
at  discretion  j  so  as  only  to  leave  the  space  between  them 
y  for  the  passage  of  tke  plank  charged  with  the  plate, 


paper,  and  blankets.  Lastly,  to  one  of  the  trunnions  of  the 
opper  roller  is  fastened  a  cross,  consisting  of  two  levers  A  B, 
or  pieces  of  wood,  traversing  each  other.  The  arms  of  this 
Bene  in  lien  of  the  handle  of  the  common  press,  giving  a  motion 
to  the  upper  roller,  and  that  to  the  under  one  ;  by  which  means 
tbeplank  is  protruded,  or  passed  between  (hem. 

The  practice  of  printing  from  copper-plates  is  nearly  as  fol- 
low!:—  The  workmen  lake  a  small  quantity  of  the  ink  on  a  rub- 
ber made  of  woollen  rags,  strongly  bound  about  each  other,  and 
with  this  smear  the  whole  face  of  the  plate  as  it  lies  on  a  grate 
heated  by  a  charcoal  fire,  or  steam.  The  plate  being  sufficiently 
Inked,  they  first  wipe  it  over  with  a  foul  rag,  then  with  a  cleaner 
mc,  and  lastly  with  the  palm  of  (heir  left  and  right  hand,  and  to 
dry  the  hand  and  forward  the  wiping,  they  rub  it  from  time  to  time 
on  whiting.    The  address  of  the  workman  consists  in  wiping  the 

Kle  perfectly  clean,  without  taking  the  ink  out  of  the  engrav- 
.  The  plate  thus  prepared  is  laid  on  the  plank  or  the  press  ; 
over  the  plate  is  laid  on  the  paper,  first  well -moistened  to 
receive  the  impression  ;  and  over  the  paper  two  or  three  folds 
of  flannel.  Things  being  thus  disposed,  the  arms  or  the  cross 
are  palled,  and  by  that  means  the  plate,  with  its  furniture,  is 
waned  through  between  the  rollers,  which  pinching  very  strong- 
ly;, yet  equally,  presses  the  moistened  paper  into  the  strokes  of 
the  engraving,  whence  it  takes  out  the  ink  ;  and  receives  the 
engraved  impression. 

Ptrkiiu'  Copperplate  Prtitei. — The  press  for  which  this  cele- 
brated engineer  and  artist  has  obtained  a  patent,  differs  not  in 
principle  from  that  already  described,  although  it  varies  con- 
siderably in  several  particulars.  The  levers  or  spokes,  instead 
of  ei  tending  from  the  pinion  of  the  roller  to  the  hand  of  the 
pressman,  terminate  in  an  iron  circumference,  which  forms  a 
wheel,  on  the  outer  surface  of  which  numerous  handles  are 
inserted,  resembling  those  fixed  in  the  wheels  by  which  ships 
are  steered.  By  these  means,  when  the  wheel  is  put  in  motion, 
the  momentum  obtained,  renders  the  resistance  which  the  roller 
receives  while  passiug  over  the  plate  almost  imperceptible. 
The  roller,  having  a  section  cut  off  longitudinally,  performs  its. 
work,  with  the  circular  part  only,  on  which  account  the  limits 
of  the  impression  most  always  be  determined  by  the  extent  of 
ML 


Its  convexity.  Unless,  therefore,  the  roller  be  made  very  large, 
this  press  is  better  adapted  for  small  plates  than  large  ones. 
The  plate  having  received  its  ink  and  paper,  is  presented  to 
Ibe  roller,  which,  by  turning  the  wheel,  begins  its  work  at  the 
commencement  of  its  convex  surface,  and  passes  on  until  the 
flat  part  turns  downward.  At  this  instant  the  impression 
ceases,  the  blankctwbich  had  been  drawn  in  between  the  paper 
on  the  plate,  and  the  roller,  regains  its  original  state  of  ten- 
lion,  the  plate  is  released,  and  returns  on  its  carriage  to  the 
workman,  delivering  up  its  paper,  and  is  ready  to  be  charged 
for  another  impression.  It  most  be  obvious  from  hence,  that 
the  paper  never  receives  from  the  press  a  double  impression, 
but  is  taken  off  like  proof  prints  in  the  common  way. 

PRESS  of  Sail,  signifies  as  much  sail  as  the  then  state  of 
the  wind,  Itc.  will  permit  a  ship  to  carry. 

PRESSED-MAN,  one  who  has  been  impressed  into  the 
king's  service,  in  contradistinction  to  a  volunteer. 

PRESS-GANG,  a  detachment  of  seamen,  whn  (under  the 
command  of  a  lieutenant)  are  empowered,  in  lime  of  war,  to 
take  any  seafaring  men,  and  oblige  them  to  serve  on  board  Ibe 
king's  ships. 

PRESSING,  in  the  Manufactures,  is  the  violently  squeezing 
a  cloth,  stuff,  be.  to  render  it  glossy. 

PRESSURE  Engines,  for  raising  water  by  the  pressure 
and  descent  of  a  column  enclosed  in  a  pipe,  have  been  lately 
erected  in  different  parts  of  this  country.  The  principle  now 
adverted  to,  was  adopted  in  some  machinery  constructed  In 
France  about  1731, (see  Btlidor  de  AreM.  Hyrfrnxf,  lib.  4.  cb.  1.) 
and  was  likewise  adopted  in  Cornwall  about  fifty  years  ago. 
Dut  the  pressure-engine,  of  which  wc  are  about  to  give  a  par* 
ticuiar  description,  is  the  invention  of  Mr.  R.  Trcvilliack,  who 
probably  was  not  aware  that  any  thing  at  all  similar  had  been 
attempted  before.  This  engine,  a  section  of  which,  on  a  scale 
of  a  quarter  of  an  inch  to  a  foot,  as  shewn  in  the  annexed 
figure,  was  erected  a 
few  years  ago  at  the 
Druid  Copper  Mine,  in 
the  parish  of  lllogan, 
near  Truro.  A 11  repre- 
sents a  pipe  six  inches 
in  diameter,  through 
which  water  descends 
from  the  head  to  the 
place  of  its  delivery,  to 
run  off  by  an  adit  at  S, 
through  a  fall  of  34  fa- 
thoms in  the  whole ; 
that  is  to  say.  in  a  close 
pipe,  down  the  slope  of 
a  hill  200  fathoms  long, 
with  20  fathoms  fall; 
then  perpendicularly 
six  fathoms,  till  it  ar- 
rives at  B,  and  thence 
through  the  engine  from 
B  to  S  two  fathoms.  At 
the  turn  B  the  water 
enters  Into  a  chamber 
C,  the  lower  part  of 
which  terminates  in  two 
brass  cylinders,  four 
inches  in  diameter;  in 
which  two  plugs,  or  pis- 
tons of  lead.  It  and  E, 
arc  capable  of  moving 
up  and  down  by  their  piston  rods,  which  pass  through  a  close 

[lacking  above, and  are  attached  to  the  extremities  of  a  chain 
eading  over,  and  properly  attached  to  the  wheel  Q.  SO  that  it 
cannot  slip. 

The  leaden  pieces  D  and  E  are  cast  in  their  places,  and  have 
no  packing  whatever.  They  move  very  easily  ;  and  if  at  any 
lime  they  should  become  loose,  they  may  be  spread  out  by  a 
few  blows  with  a  proper  instrument,  without  taking  Ibem  out  of 
their  place.  On  the  sides  of  the  two  brass  cylinders,  in  which 
D  and  E  move,  there  sre  square  boles  communicating  towards 
F  and  G,  which  is  a  horizontal  trunk  or  square  pipe,  font 
IAD 
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inches  wide  and  three  inches  deep.  All  the  other  pipes  G,  O, 
and  R.  arc  six  inches  in  diameter,  except  the  principal  cylinder 
wherein  the  piston  H  mores ;  and  this  cylinder  is  ten  inches  in 
diameter,  and  admits  a  nine-feet  stroke,  though  it  is  here 
delineated  as  if  the  stroke  were  only  three  feet. 

The  piston  rod  works  through  a  stuffing-box  above,  and  ia 
attached  to  M  N,  which  is  the  pit  rod,  or  a  perpendicular  piece 
divided  into  two,  so  as  to  allow  its  alternate  motion  up  and 
down,  and  leave  a  space  between,  without  touching  the  fixed 
apparatus,  or  great  cylinder.  The  pit  rod  is  prolonged  down 
into  the  mine,  where  it  is  employed  to  work  the  pomps,  or  if 
the  engine  were  applied  to  millwork,  or  any  other  use,  this 
rod  would  form  the  communication  of  the  first  mover.  K  L  is 
a  tumbler,  or  tumbling-bob,  capable  of  being  moved  on  the 
gudgeons  V,  from  its  present  position  to  another,  in  which  the 
weight  L  shall  hangover  with  the  same  inclination  on  the  oppo- 
site side  of  tbe  perpendicular,  and  consequently  the  end  K  will 
then  be  as  much  elevated  as  it  is  now  depressed.  The  pipe 
II S  has  its  lower  end  immersed  in  a  cistern,  by  which  means 
it  delivers  its  water  without  the  possibility  of  tbe  external  air 
introducing  itself ;  so  that  it  constitutes  a  torricellian  column, 
or  water  barometer,  and  renders  tbe  whole  column  from  A  to  S 
effectual ;  as  we  shall  see  in  our  view  of  the  operation. 

Tke  Optratie*. — Let  us  suppose  the  lower  bar  K  V  of  the 
tumbler  to  be  horizontal,  and  the  rod  PO  so  situated,  as  that 
the  plugs  or  leaden  pistons  D  and  £  shall  lie  opposite  to  each 
other,  and  stop  the  waterways  G  and  F.  In  this  state  of  the 
engine,  though  each  of  these  pistons  is  pressed  by  a  force 
equivalent  to  more  than  a  thousand  pounds,  they  will  remain 
motionless,  because  these  actions  being  contrary  to  each  other, 
they  are  constantly  in  equilibrio.  The  great  piston  H  being 
here  shewn,  as  at  the  bottom  of  its  cylinder,  tbe  tumbler  is  to 
lie  thrown  by  hand  into  tbe  position  here  delineated.  Its  action 
upon  OP,  aod  consequently  upon  tbe  wheel  Q,  draws  op  tbe 
plug  D,  and  depresses  E,  so  that  tbe  water-way  G  becomes  open 
from  A  B,  and  that  of  F  to  the  pipe  R ;  the  water  consequently 
descends  from  A  to  C  ;  thence  to  G  G  G,  until  it  acts  beneath 
the  piston  H.  Tbis  pressure  raises  the  piston,  and  if  there  be 
any  water  above  the  piston,  it  causes  it  to  rise  and  pass  through 
F  into  R.  During  the  rise  of  the  piston  (wbicb  carries  the  pit 
rod  M  N  along  wilb  it,)  a  sliding  block  of  wood  I,  fixed  to  this 
rod,  ia  brought  into  contact  with  the  tail  K  of  the  tumbler,  and 
raises  it  to  the  horiaoatal  position,  beyond  which  it  oversets  by 
the  acquired  motion  of  the  weight  L. 

The  mere  rise  of  the  piston,  if  there  were  no  additional  motion 
in  the  tumbler,  would  only  bring  the  two  pings  D  and  E  to  the 
position  of  rest,  namely,  to  close  G  and  F,  and  then  the  engine 
would  stop ;  but  the  fall  of  the  tumbler  carries  the  plug  D 
downwards  quite  clear  of  the  hole  F,  and  tbe  other  plug  E 
upwards,  quite  clear  of  the  hole  G.  These  motions  require  no 
consumption  of  power,  because  tbe  plugs  are  in  equilibria,  as 
was  just  observed.  In  this  new  situation,  the  column  ABno 
longer  communicates  with  G,  but  acts  through  F  npon  tbe 
upper  part  of  the  piston  H,  and  depresses  it ;  while  tbe  content* 
of  the  great  cylinder  beneath  that  piston  are  driven  out  through 
GOG,  and  pass  through  the  opening  at  E  into  R.  It  may  be 
observed,  that  tbe  column  which  acts  against  the  piston  is 
assisted  by  the  pressure  of  the  atmosphere,  rendered  active  by 
the  column  of  water  banging  jn  R,  to  which  that  assisting  pres- 
sure is  equivalent,  as  has  already  been  noticed. 

When  the  piston  bas  descended  through  a  certain  length,  the 
slide  or  block  at  T,  upon  tbe  piston  rod,  applies  against  tbe 
tail  K  of  the  tumbler,  which  it  depresses,  and  again  oversets  ; 
producing  once  more  the  position  of  tbe  plugs  D  E,  here  deli- 
neated, and  the  consequent  ascent  of  the  great  piston  II,  as 
before  described.  The  ascent  produces  its  former  effect  on  the 
tumbler  and  plugs ;  and  in  this  manner  it  is  evident,  that  the 
alterations  will  go  on  without  limit;  or  until  the  manager  shall 
think  fit  to  place  the  tumbler  and  plugs  D  E  in  the  positions  of 
rest;  namely,  to  as  to  stop  the  passages  F  and  G.  Tbe  length 
of  the  stroke  may  be  varied  by  altering  the  position  of  the 
pieces  T  and  I,  which  will  shorten  the  stroke  the  nearer  they 
are  together;  as  in  that  case,  they  will  sooner  alternate  upon 
the  tail  K.  As  the  sadden  stoppage  of  the  descent  of  the 
column  A  B,  at  the  instant  when  the  two  plugs  were  both  in  the 
waterway,  Might  jar  and  shake  tbe  apparatus,  those  plugs  are 


made  half  an  Inch  shorter  than  the  depth  of  the  side  bole*;  at 
that  in  that  case,  tb*  water  can  escape  directly  through  bats 
the  small  cylinders  to  it.  This  gives  a  moment  of  time  for  <W 
generation  of  tbe  contrary  motion  in  the  piston  and  thews** 
in  G  G  G,  and  greatly  deaden*  the  concussion,  which  aright 
else  be  produced. 
Some  former  attempts  to  make  pressure  engine*  open  He 

Erinciple  of  the  steam-engine,  have  failed  ;  because  water,  sat 
eing  elastic,  could  not  be  made  to  carry  the  piston  onwards  * 
little,  so  as  completely  to  shut  one  set  of  valve*  and  opes 
another.  In  the  present  judicious  construction,  the  tambfcr 
perform*  the  office  of  the  expansive  force  of  steam  at  the  eta1 
of  the  stroke. 

Hr.  Boswe!)  suggests,  as  a  considerable  improvement,  nasi 
the  action  of  this  engine  should  be  made  elastic  by  tbe  achtrua* 
of  an  air-chamber,  on  the  same  principle  aa  that  used  fas  fct> 
engines ;  this,  he  thinks,  might  be  best  effected  by  making  At 
piston  hollow,  with  a  small  oriSoe  in  tbe  bottom,  and  of  a  largsr 
size,  to  serve  for  this  purpose,  aa  tbe  spring  or  the  air  noaU 
then  act  both  on  tbe  upward  and  downward  pressure  of  It* 

Pressure,  in  Physics,  is  properly  the  actios  of  a  body,  what 
makes  a  continual  effort  or  endeavour  to  move  another  body  at 
which  it  rests ;  such  a*  the  action  of  a  heavy-  body  supported 
by  a  horizontal  table,  and  is  thus  distinguished  from  pen— 
sion  or  momentary  force  of  action.  Since  action  and  rrniinsa 
are  equal  and  contrary,  it  is  obvious  that  pressure  euadh/ 
relates  to  botb  bodies,  *tx.  the  one  which  presses,  and  M 
which  receives  the  pressure.  'See  a  few  remarks; on  tbe i*V 
ference  between  percussion  and  pressure,    under   the  artirJ) 

Pkessure  of  Fluid*,  is  or  two  kinds,  vu.  of  elastic  and  am- 

elastic  fluids. 

Pressure   of  Non-elailie  Fluitti.     The  upper  surface  of  a 

homogeneous  heavy  fluid  in  any  vessel,  or  any  system  of  esn> 

municating  vessels,  ia  horizontal. 

This  is  n  matter  af 
universal  esperieaatj 
and,  aa  it  ia  aatnytn- 
served,  may  be  take* 
for  the  diarisuruiahlsf 
property  of  Ufa. 
Tbua,  if  AfiCDIf, 
fig.  1,  be  a  vessel  It 
which  the  brurta 
CDH.BPO,  SMI 


eury,  or  wine,  or  a*/ 
other  Baud  easnaaatj 
reckoned  noo-obwa*, 
be  poured  in  either  at 
A,  C,  or  E,  end  what 
the  whole  ia  at  *Mt 
the  surface  of  tWMI 
stands  at  I K  in  the  larger  trunk ;  if  the  line  L I K.  M  be  daaaa 
parallel  to  the  horizon,  tbe  surface  of  the  fluid  will  stands*! 
in  tbe  branch  E  F,  and  at  M  in  the  branch  C  B ;  and  una  dta 
ever  are  the  inclination*  or  those  branches,  or  tbe  ana  In*  it  I 
and  D,  G  and  H. 

This  is  usually  explained  by  saying,  that  sine*  tbe  parts*/ 
a  fluid  are  easily  moveable  in  any  direction,  the  higher  para- 
des will  descend,  by  reason  or  their  superior  gravity,  and  rast 
the  lower  parts  till  the  whole  comes  to  reat  ia  a  borisasjnf 
plane.  Now,  what  is  called  the  horizontal  plane  is,  ia  tact,  a 
portion  of  a  spherical  surface,  whose  centre  is  the  centre  af  tit 
earth:  hence  it  will  follow,  that  if  a  fluid  gravitate  (aware* 
any  centre,  it  will  dispose  itself  into  a  spherical  figure,  tbe  as- 
tre  of  which  is  the  centre  of  force. 

Prop.  If  a  fluid,  considered  without  weight,  la  i  rial  lined  ia 
any  vessel  whatever,  and,  an  orifice  being  made  in  the  vessel, 
any  pressure  whatever  be  applied  thereto,  that  prewar c  mtt  la 
distributed  equally  in  all  directions. 

Through  any  point  N,  fig.  1,  taken  at  pleasure  below  the  *e» 
face  of  the  fluid  L I K  M,  imagine  the  horumatal  plane  P  »  O  Q 
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to  pass.  It  is  obvious ,  the  weight  of  the  fluid  contained  in  the 
weasel  below  PNOQ,  contributes  nothing  to  the  support  of 
the  columns  LP,  I O,  M  Q,  so  that  the  equilibrium  would  obtain 
la  like  manner,  if  the  fluid  contained  in  that  part  of  the  vessel 
below  PNOQ  bad  lost  its  weight  entirely.  We  may,  there- 
for? regard  this  fluid  as  being  solely  a  mean  of  communication 
between  the  columns  LP,  IO,  MQ;  in  such  manner  that  it 
will  transmit  tho  pressure  resulting  from  the  columns  LP, 
MQ,  to  the  column  IO,  and  reciprocally.  If  now,  instead  of 
the  columns  LP,  IO,  MQ,  of  the  fluid,  pistons  were  applied 
to  the  surfaces  P,  N,  O,  and  Q,  and  were  separately  urged  by 
pressures  respectively  equal  to  the  pressures  of  the  columns 
I*P,  IO,  M  Q,  the  equilibrium  would  manifestly  obtain  in  like 
manner.  Or  if  a  pressure,  equal  that  of  the  column  M  Q,  be 
applied  at  Q,  while  the  columns  LP,  IO,  remain,  the  equili- 
brium will  still  obtain ;  and  this,  whatever  are  the  directions  of 
toe  several  branches,  and  their  sinuosities  at  D,  F,  Ice.  whence 
tbe  proposition  is  evident. 

Car.  1.  Not  only  is  the  pressure  transmitted  equally  in  all 
directions,  but  it  acts  perpendicularly  upon  every  point  of  the 
earfnee  of  tbe  vessel  which  contains  tbe  fluid. 

For,  if  the  p  rem  arc  which  acts  upon  the  surface  were  not 
emerted  perpendicularly,  it  is  easy  to  see  that  it  could  not  be 
itirely  annihilated  by  the  reaction  of  that  surface  ;  the  surplus 
would,  therefore,  occasion  fresh  action  upon  tbe  particles 
fluid,  which  must  be  transmitted  in  all  directions,  and 
mi  a  motion  in  the  fluid  ;  that  is,  the  fluid  could  not  be 
rest  in  the  vessel,  which  is  contrary  to  experience. 
Car.  %  Hence  also,  if  the  parts  of  a  fluid,  contained  in  any 
I  A  B  C  D,  open  towards  the  part  A  B,  are  solicited 
hw  aay  forces  whatever,  and  remain,  notwithstanding,  in  equi- 
Mqjiu,  these  forces  must  be  perpendicular  to  the  surface  A  B. 
For  the  equilibrium  would  obtain,  if  a  cover  or  a  piston  of  the 
aame  igure  as  the  surface  A  B,  were  applied  to  it ;  and  it  is 
manifest,  that  in  this  case,  tbe  forces  which  act  at  tbe  surface, 
or  their  resultant. "must  be  perpendicular  to  that  surface. 

Car.  3.  If,  therefore,  the  forces  which  act  upon  tbe  particles 
of  the  fluid  are  those  of  gravity,  the  direction  of  gravity  is  per- 
pendicular to  the  surface  of  a  tranquil  fluid ;  consequently,  tbe 
OBrfeee  of  a  heavy  fluidlto  be  in  eqoilibrio,  must  be  horizontal, 
whatever  may  be  the  figure  of  the  vessel  in  which  it  is  contained. 

Car.  4.  If  a  vessel,  as  A  B  C  D, 
atoned  throughout,  except  a  small 
Ofifleo  O.  is  full  of  a  fluid,  without 
OJoaffct,  then  if  any  pressure  be  ap- 
fjstd  at  O,  the  resulting  pressure 
OB  too  plane  surface  or  bottom  C  D, 
urfD  neither  depend  upon  the  quan- 
tity of  fluid  in  the  vessel,  nor  on  its 
obope;  but  since  the  pressure  ap- 
plied at  O.  is  transmitted  equally  in 
aD  directions,  the  actual  pressure 
■poo  C  D  will  be  to  the  pressure  at 
O,  as  the  area  of  C  D  is  to  that  of 
tbe  orifice. 

Cor.  6.  In  the  same  manner  will  the  pressure  applied  at  O 
bo  exerted  in  raisin*  the  top  A  B  of  the  vessel ;  so  that  if  the 
top  be  a  plane,  of  which  O  forms  a  part,  the  vertical  pressure 
uuediag  to  force  A  B  upwards,  will  be  to  the  force  applied  at  O, 
•Otoe  surface  A  B  to  the  area  O.    See  Hydrostatic  Bellows. 

PaoF.    The  pressure  of  a  fluid  on  the  horizontal  base  of  a 
vessel  in  which  it  is  contained,  is  as  the  base  and  perpendicular 
attitude,  whatever  be  the  figure  of  the  vessel  that  contains  it ; 
"    opper  surface  of  the  fluid  being  supposed  horizontal. 
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Let  any  horizontal  plane,  G  H,  be  supposed  drawn,  and  con- 
ceive the  fluid  contained  in  the  part  G  C  D  II  of  the  vessel  to 
be  void  of  weight ;  then,  as  it  is  evident,  from  cor.  3  of  the 
foregoing  proposition,  that  any  vertical  filament  whatever,  £  I 
of  tbe  heavy  fluid  A  B  H  G,  exerts  at  the  point  I  a  pressure. 


which  is  distributed  equally  through  the  fluid  GCDH;  and 
that  this  pressure  acts  equally  upwards  to  oppose  the  action  of 
each  of  the  other  filaments  which  stand  vertically  above  G  H ; 
therefore,  the  filament  £1  alone  keeps  in  equilibrio  all  the 
other  filaments  of  the  mass  AGHB;  consequently,  tbe  mass 
GCDH  being  still  supposed  without  weight,  there  will  not 
result  any  other  pressure  on  tbe  bottom  C  D  than  that  of  a 
single  filament  £  I ;  which,  being  transmitted  equally  to  all  tbe 
points  of  C  D,  will  make  the  pressure  upon  C  D  to  that  upon 
the  base  I  of  tbe  filament  E  I,  as  tbe  area  of  C  D  to  the  area  I. 
If,  therefore,  we  imagine  a  heavy  fluid  contained  ioAGDB, 
to  be  divided  into  horizontal  lamina),  the  upper  lamina 
will  communicate  to  tbe  bottom  CD,  no  other  action  than 
would  be  communicated  by  tbe  single  filament  a  b ;  and  the 

same  thing  obtaining  with  respect  to 

A.     T,     a      y      tl  *«ch  lamina,  the  bottom  therefore  is 
Gl    [j     "7     _;.       JA  pressed  in  the  same  degree  as  it  would 

\ ;""     : ;**    1     be  by  tbe  combined  operation  of  the 

•■!— -e; j    -/jc   filaments  a  b,  b e,  c o\  &c.    Whence,  as 

•!•-.<£ :--/         this  pressure  is  transmitted  equally  to 

•!        I/  all  points  of  C  D,  it  will  be  equal  to 

e      u  tbe  product  of  C  D  into  tbe  sum  of  the 

pressures  which  the  filaments  a  bt  6  e, 

cd,  are  capable  of  exercising  on  tbe  same  point,  or  it  will  be 

proportional  to  CK  x   (ab+  be  +  co*  +,  kc.).— Gregory's 

Mechanics,  article  384,  &c. 

:  Centre  of  Pressure.     See  Centre. 

PREVARICATION,  in  the  Civil  Law,  in  where  the  informer 
colludes  with  the  defendants,  and  so  makes  only  a  sham  pro- 
secution. 

PREVENTER,  in  naval  language,  an  additional  rope  em- 
ployed at  times  to  support  any  other,  when  tbe  latter  suffers 
an  unusual  strain,  particularly  in  a  strong  gale  of  wind.  Pre* 
venter-brace,  a  temporary  brace,  fixed  occasionally  to  succour 
the  main  or  fore  yard,  or  to  supply  the  place  of  the  usual 
braees,  in  the  event  of  their  being  shot  away  in  action.  Pre- 
venter-stay,  is  a  smaller  stay,  fixed  above  tbe  standing  one, 
and  serves  to  relieve  the  latter,  or  to  supply  its  place.  Pre- 
venler-shronds,  are  applied  to  serve  the  same  purposes. 

PRICE.  Dr.  Richard,  a  celebrated  English  mathematician, 
fellow  of  the  Royal  Society,  and  of  the  Academy  of  Sciences, 
New  England,  was  born  at  Tynton,  in  Glamorganshire,  in 
1723,  and  died  in  London,  in  1791,  in  his  sixty-eighth  Year. 

PRICK,  in  seafaring  language,  is  a  term  applied  to  a  roll  of 
small  rope,  &e.  as  a  prick  of  spun  yarn,  a  prick  of  tobacco. 

PRICKING,  in  the  sea  language,  is  to  make  a  point  on  the 
plan  or  chart,  near  about  where  the  ship  then  is,  or  U  to  be  at 
such  a  time,  in  order  to  find  the  coure  they  are  to  steer. 

Pricking  a  Chart,  the  act  of  tracing  a  ship's  course 
upon  a  marine  chart,  by  the  help  of  a  scale  and  compasses,  bo 
as  to  discover  her  present  situation.  Pricking  a  Sail,  is  the 
running  a  middle  seam  between  the  two  seams  which  unite 
every  cloth  of  a  sail  to  the  next  adjoining,  and  is  rarely  per- 
formed till  the  sails  have  been  worn  some  time. 

PRIMjEVLE,  among  Physicians,  denote  the  whole  alimen- 
tary duct ;  incloding  the  oesophagus,  stomach,  and  intestines, 
with  their  appendages. 

PRIMARY  ROCKS,  are  so  called  by  the  Wernerians, 
because  therein  no  organic  remains  have  been  found,  hence  it 
is  supposed  they  were  formed  prior  to  the  creation  of  animals 
or  vegetables.  The  are  extremely  hard,  and  their  substances 
are  pure  crystallised  matter,  in  large  vertical  masses,  more  or 
less  inclined  to  the  borison,  and  without  fragments,  or  other 
rocks.  They  form  the  lowest  part  of  the  earth's  surface  with 
which  we  are  acquainted ;  and  not  only  constitute  the  foun- 
dation on  which  the  other  rocks  rest,  but  in  many  situations 
pierce  through  the  incumbent  rocks  and  strata,  and  form  the 
highest  mountains  in  alpine  districts. 

Primary  Planets,  are  such  as  revolve  about  the  sua  as  a 
centre;  such  are  Mercury,  Venus,  Terra  the  Earth,  Mars, 
Vesta,  Juno,  Pallas,  Ceres,  Jupiter,  Saturn,  and  Uranus  or  the 
Georgium  Sidus ;  being  thus  called  in  contradistinction  to  the 
secondary  planets  or  satellites,  which  revolve  about  their  re- 
spective pnmaries.    See  Planet. 

PRIM  ALTES,  in  Natural  History,  the  first  order  of  mamma- 
lia in  the  Linnsean  system*    Tbe  animals  ia  this  order  are  far* 
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nished  with  fore-teeth  or  cutting-teeth :  the  four  above  are 
parallel ;  two  breasts  on  tbe  chests.  There  are  four  genera,  viz. 
Homo,  Lemur,  Simia,  Vespertilio. 

PRIMING,  or  Prime  of  a  Gun,  is  the  gunpowder  put  into 
the  pan  or  touch-hole  of  a  piece  to  give  it  fire  thereby ;  and 
this  is  the  las*  thing  done  in  charging.  For  pieces  of  ordnance 
they  have  a  pointed  iron  rod,  to  pierce  the  cartridge  through 
the  touch-hole,  called  primer  or  priming-iron. 

PRIME  Numbers,  are  those  which  have  no  divisors,  or  which 
cannot  be  divided  into  any  number  of  equal  integral  parts, Jess 
than  the  number  of  units  of  which  they  arc  composed ;  such  as 
2,  3,  5,  7,  11,  13,  17,  &c.  These  numbers  have  formed  a  sub- 
ject of  investigation  and  inquiry  from  the  earliest  date  down 
to  the  present  day  ;  and  a  rule  for  Gnding  them  is  still  amongst 
the  desiderata  of  mathematicians.  The  method  of  finding  a 
prime  number  beyond  a  certain  limit,  by  a  direct  process,  is 
considered  one  of  the  most  difficult  problems  in  the  theory  of 
numbers ;  which,  like  the  quadrature  of  the  circle,  the  trisec- 
tion  of  an  angle,  and  the  duplication  of  the  cube,  have  engaged 
the  attention  of  many  able  mathematicians,  but  without  arriv- 
ing at  any  satisfactory  result. 

Prime  Vertical,  is  that  vertical  circle,  or  azimuth,  which  is 
perpendicular  to  the  meridian,  and  passes  through  the  east 
and  west  points  of  the  horizon. 

Prime  Verticals,  in  Dialling,  or  Prime  Vertical  Dials,  arc 
those  that  are  projected  on  the  plane  of  the  prime  vertical  cir- 
cle, or  on  a  plane  parallel  to  it.  These  are  otherwise  called 
direct,  erect,  north,  or  south  dials. 

Prime  of  the  Moon,  is  the  new  moon  at  her  first  appearance, 
for  about  three  days  after  her  change.  It  means  also  the 
Golden  Number,  which  see. 

PRIMULA  Officinalis.  {The  Cowslip.)  The  flowers  ap- 
pear in  April ;  they  have  a  pleasant  sweet  smell,  and  a  sub- 
acrid,  bitterish,  subastringent  taste.  An  infusion  of  them,  used 
as  tea,  is  recommended  as  a  mild  corroborant  in  nervous  com- 
plaints. A  strong  infusion  of  them,  with  a  proper  quantity  of4 
sugar,  forms  an  agreeble  syrup,  which  for  a  long  time  main- 
tained a  place  in  the  shops.  By  boiling,  even  for  a  little  time, 
their  fine  flavour  is  destroyed.  A  wine  is  also  made  of  the 
flowers,  which  is  given  as  an  opiate. 

PRIMUM  Mobile,  in  the  Ptolemaic  Astronomy,  the  ninth 
or  highest  sphere  of  the  heavens,  whose  centre  is  that  of  the 
world,  and  in  comparison  of  which  the  earth  is  but  a  point. 
This  the  ancients  supposed  to  contain  all  other  spheres  within 
it,  and  to  give  motion  to  tbem,  turning  itself,  and  all  of  them, 
quite  round  in  twenty-four  hours. 

PRINCE,  a  person  invested  with  the  supreme  command  of 
a  state. 

Prince's  Metal,  a  mixture  of  copper  and  zinc,  in  imitation 
of  gold. 

PRINCIPAL,  in  Arithmetic  or  in  Commerce,  is  the  sum 
lent  upon  interest,  either  simple  or  compound.  See  Interest. 

Principal  and  Accessary,  in  Criminal  Law,  principal  is 
the  person  who  himself  commits  the  offence.  An  accessary  is 
a  person  who  participates  by  advice,  command,  or  concealment. 
There  are  two  kinds  of  accessaries;  before  the  fact,  and  after 
it-  The  first  is  he  who  commands  or  procures  another  to  com- 
mit felony,  and  is  not  present  himself;  for  if  he  be  present,  he  is 
a  principal.  The  second  is  he  who  receives,  assists,  or  com- 
forts any  man  that  has  done  murder  or  felony,  whereof  he  has 
knowledge.  A  man  may  be  accessary  to  an  accessary,  by 
aiding,  receiving,  &c.  an  accessary  in  felony.  An  accessary  in 
felony  before  the  fact,  shall  have  judgment  of  life  and  member, 
as  well  as  the  principal  who  did  the  felony:  bat  not  till  the 
principal  be  first  attainted,  and  convicted  or  outlawed  thereon. 
Where  the  principal  is  pardoned  without  attainder,  the  acces- 
sary cannot  be  arraigned ;  it  being  a  maxim  in  law,  Ubi  non  est 
principalis,  non  potest  esse  accessorius.  But  if  the  principal 
be  pardoned,  or  have  his  clergy  after  attainder,  the  accessary 
shall  be  arraigned.  4  and  5  W.  and  M.  cap  4 ;  and  by  stat. 
1  Anne,  cap.  9,  it  is  enacted,  that  where  the  principal  is  con- 
victed of  felony,  or  stands  mute  or  challenges  above  twenty 
of  the  jury,  it  shall  be  lawful  to  proceed  against  the  accessary 
in  the  same  manner  as  if  the  principal  had  been  attainted  :  and 
notwithstanding  such  principal  shall  be  admitted  to  bis  clergy, 
pardoned  or  delivered  before  attainder.    In  some  cases  also, 


if  the  principal  cannot  be  taken,  then  the  accessary  any  he 
prosecuted  for  a  misdemeanor,  and  punished  by  fine,  imprisos- 
ment,  See.  stat.  ib.  see  stat.  5  Anne,  cap.  31.  In  the  lowest  tad 
highest  offences  there  are  no  accessaries,  but  all  principals:  u 
in  riots,  routs,  forcible  entries,  and  otber  trespasses,  which  ire 
the  lowest  offences.  So  also  in  the  highest  offence,  which  ii 
according  to  our  law  high  treason,  there  are  no  accessaries.— 
Coke. 

PRINGLE,  Sir  John,  a  very  distinguished  physician  ui 
philosopher,  was  born  in  Roxburghshire  in  1707,  and  tookhu 
degree  of  M.D.  at  Ley  den  in  1730 ;  and  there  published  hu 
"  Dissertatio   de  Marcore  Senili,"  in  4to.     In   1766  be  wti 
elected  President  of  the  Royal  Society,  an  honour  which  ht 
resigned  in  1778,  and  died  in  1782. 
PRINT,  the  impression  taken  from  a  copper-plate. 
PRINTING,  in  its  general  signification,  is  the  art  of  takjaj 
impressions  from  characters  or  figures,  moveable  or  imm 
able,  on  paper,  vellum,  linen,  silk,  &c.     Of  printing,  thefts 
four  kinds ;  one,  from  plates  of  copper  or  steel  for 
(see  Copperplate  Printing);   another,  from    blocks,  to 
birds,  flowers,  &c.  are  cut  for  linen,  (see  Calico  Printing);  a 
third,  from  solid  metal  pages,  cast  for  the  printing  of  I    " 
(see  Stereotype);    and  finally,   as  of  more   importance 
either,  from  moveable  letters,  to  which  the  world  is  so 
indebted  for  the  treasures  of  literature  with  which  it  is  enriehat 
It  is  somewhat  remarkable,  that  while  the  art  of  LETTurssM 
Printing  has  formed  a  new  era  in  the  history  and 
of  man,  the  origin  of  its  invention  is  involved  in 
obscurity.    The  primitive  honour  of  bavins;  riven  birth  MB*    1 
sublime  vehicle  of  knowledge,  has  been  Claimed  by  Meat, 
Strasburg,  Harlem,  Dordrecht,  Venice,  Rome,  Florence,  Bask,    i 
and  Augsburg.     Harlem,  Mentz,  and  Strasburs;  are, 
the  only  places  that  can  advance  formidable  reasons  in  nv 
of  their  respective  claims;  but  the  decision  of  this 
puted  question  lies  not  within  the  province  of  this  work. 

It  is  admitted  by  all  parties,  that  this  important 
took  place  about  the  year  1440,  and  was  brought  to  Eagtaadhr 
William  Caxton,  who  set  up  his  first  press  in  Western*** 
Abbey,  and  began  to  print  books  soon  after  tbe  year  H7L 
Since  that  period,  considerable  improvements  have  been  anil 
in  various  branches  of  the  art,  but  more  particularly  so  k  (he 
construction  of  presses,  the  increase  and  application  of  sever, 
the  diminution  of  manual  labour,  and  the  facilities  gifts  ■ 
expedition. 

In  the  caily  days  of  printing,  tbe  presses  were  isftassWf 
made  of  wood,  and  in  general  construction  bore  a  ssstf 
resemblance  to  those  now  in  use.  The  representation  a? aw 
bearing  the  date  of  1560,  is  now  before  us,  and  its  appears** 
is  not  essentially  different  from  the  improved  wood  press,  is  at 
annexed  figure,  which  we  proceed  to  describe.  See  the  Phw 
Printing  Presses. 

The  body  of  the  press,  fig.  1,  consists  of  two  strong  posts,  t, 
called  the  cheeks,  placed  perpendicular,  and  joined  together  hy 
four  horizontal  cross  pieces  ;  the  upper  of  these,  «,  is  called 
the  cap,  and  has  no  office  but  to  retain  the  two  cheeks  at  that 
required  distances,  and  support  the  heads ;  the  next  croa 
piece,  c,  is  called  the  head ;  it  is  fitted  by  tenons  at  the  euk 
into  mortises  between  the  cheeks,  and  these  mortises  are  ilkd 
up  with  pieces  of  pasteboard  or  soft  wood,  in  such  a  manner  si 
to  admit  of  a  small  motion  or  yielding.  The  bead  is  sustaisei 
by  two  long  screw-bolts,  which  suspend  it  from  the  cap :  is  the 
head  is  fixed  a  brass  nut,  containing  a  female  screw  or  worn, 
which  is  fastened  in  the  wood  by  two  short  bolts  to  keep  itsp: 
the  worm  is  adapted  to  receive  the  screw  by  which  tbe  pres- 
sure is  produced.  The  third  cross  piece,  e,  called  the  shetref, 
or  till,  is  to  guide  and  keep  steady  a  part,  t,  called  the  hose,  is 
which  the  spindle  of  the  screw  (to  be  spoken  of  hereafter)  is 
enclosed.  The  fourth  cross  plank,/,  called  the  winter,  is  fitted 
between  the  cheeks  to  bear  the  carriage ;  it  sustains  the  effort 
of  the  press  beneath,  as  the  head  does  above,  each  giving  way 
a  little,  the  one  upwards,  the  other  downwards,  to  make  the  pall 
the  easier.  The  spindle,  g,  is  an  upright  piece  of  iron,  pointed 
at  the  lower  end  with  steel,  having  a  male  screw  formed  on  its 
upper  end,  which  enters  about  four  inches  into  the  female  screw 
or  worm  fixed  in  the  head:  through  the  eye  of  this  spindle  is 
fixed  the  bar  or  handle,  h,  by  which  the  pressman  works  uw 
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press.  The  platen,  k,  or  furfaoe  which  acts  apon  the  paper 
to  produce  the  impression,  is  suspended  from  the  point  of  the 
spindle  by  means  of  a  square  block  or  frame  of  wood,  i,  called 
the  hose,  which  is  guided  by  passing  through  the  shelves,  e#; 
the  lower  part  of  the  spindle  passes  through  the  hose,  and  its 
point  rests  upon  the  platen  A,  being  received  into  the  plug  fixed 
in  a  brass  pan  supplied  with  oil,  which  pan  is  fixed  to  an  iron 
plate  let  into  the  top  of  the  platen  k.  The  pressman  then,  by 
polling  the  bar  A,  fixed  in  the  eye  of  the  spindle  g  by  an  iron 
key,  turns  the  spindle,  and  by  means  of  its  screw  presses  down 
the  platen  upon  the  form  of  types,  which  is  covered  with  the 
paper,  tympan,  and  its  blankets,  all  these  parts  being  brought 
under  the  platen  by  the  carriage,  when  the  impression  is  to  be 
given.  That  the  platen  may  be  suspended  from  the  spindle, 
and- rise  up  again  with  it.  the  hose,  t,  is  attached  to  the  spindle 
by  the  garter ;  this  is  a  fillet  of  iron  screwed  to  the  hose,  and 
entering  into  a  nick  or  groove  formed  round  the  upper  part  of 
the  spindle;  it  prevents  the  hose  falling  down  on  the  spindle. 
At  each  corner  of  the  lower  part  of  the  hose  there  is  an  iron 
hook  fastened,  and  from  these  to  similar  hooks,  fastened  at  each 
corner  of  the  platen  A,  cords  or  packthread  are  looped  to  sus- 
pend the  platen,  and  they  are  exactly  adjusted,  to  hang  the 
platen  truly  level. 

The  carriage  /,  which  is  the  other  principal  part  of  the  press, 
is  adapted  to  run  into  the  space  between  the  cheeks  under  the 
platen.  It  is  supported  upon  the  ribs  it,  which  are  part  of  a 
horizontal  wooden  frame,  having  its  fore-part  supported  by  a 
wooden  prop  at,  called  the  fore-stay,  while  the  other  end  rests 
on  the  winter.  On  the  rails  of  this  frame  two  long  iron  bars  or 
ribs  are  nailed,  and  under  the  plank  of  the  carriage  are  nailed 
abort  pieces  of  iron  or  steel,  called  cramp  irons,  which  slide 
upon  the  ribs,  when  the  carriage  is  run  in  or  out,  by  the  follow- 
ing means.  Beneath  the  carriage  is  placed  a  small  spindle 
called  the  spit,  with  a  double  wheel  formed  in  the  middle  of  it, 
round  which  leather  girths  are  passed  and  fastened,  the  oppo- 
site ends  being  nailed  to  each  end  of  the  plank  /  of  the  car- 
riage. On  the  extreme  end  of  the  spit  is  fixed  the  handle  or 
rouoce  by  which  the  pressman  turns  the  spit,  and  this,  by 
by  means  of  the  wheel  and  straps,  runs  the  carriage  in  or  out 
at  pleasure.  The  carriage  itself  consists  of  a  strong  wooden 
plank  /,  upon  which  a  square  frame  of  wood  is  fixed,  to  form 
the  coffin  or  cell,  in  which  a  marble  or  polished  stone  is  en- 
closed, for  the  form  of  the  types  to  be  laid  upon.  To  this 
coffin  are  fastened  leather  stay-girths,  one  to  each  end,  which 
being  at  the  opposite  ends  fastened  to  the  horizontal  frame, 
prevent  the  carriage  running  too  far  out,  when  drawn  from 
■nder  the  platen.  On  the  fore-part  of  the  plank  is  a  gallows  r, 
which  serves  to  sustain  the  tympans,  when  turned  op  from  off 
the  form,  on  their  hinges.  The  tympans,  #,  are  square  frames 
covered  with  parchment.  The  frames  are  made  of  three  slips 
of  very  thin  wood,  and  at  the  top  a  slip  of  iron,  still  thinner, 
called  a  head-band.  The  two  tympans  are  fitted  together  by 
the  frame  of  one  being  small  enough  to  lie  within  the  other : 
the  outward  tympan  is  fastened  with  iron  hinges  to  the  coffin. 
Between  the  two  parchments  of  the  tympans  one  or  two  thick- 
nesses of  blankets  are  placed,  which  serve  to  make  the  impres- 
sion of  the  platen  upon  the  surface  of  the  letters  more  equal, 
as  also  to  prevent  the  letters  from  being  broken  by  the  force  of 
the  press.  The  use  of  the  inner  tympan  is,  to  confine  these 
blankets.  The  frisket  r ,  is  a  square  frame  of  iron,  made  very  thin, 
also  covered  w  ith  paper  or  parchment,  and  fastened  to  the  head- 
hand  of  the  outer  Umpan  by  hinges:  it  folds  down  upon  the 
tympan,  to  enclose  the  sheet  of  paper  between  them,  the  parch- 
ment or  paper  with  which  the  frisket  is  covered  being  cut  out 
in  the  necessary  places,  that  the  sheet,  when  placed  between 
the  tympan  and  frisket,  and  both  together  folded  down  on  the 
form,  may  receive  the  ink  from  the  types  in  the  pages ;  but  the 
frisket  sheet  keeps  the  margins  clean.  The  tympan  and  frisket, 
when  folded  down,  lie  flat  upon  the  form,  and  the  carriage  with 
them  is  run  into  the  press  ;  hut  when  the  sheet  is  to  be  taken 
out,  the  tympan  is  lifted  up  upon  its  hinges,  and  rests  as  repre- 
sented, in  an  inclined  position  against  the  gallows  r,  before 
mentioned,  at  the  back  part  of  the  carriage ;  then  the  frisket  t 
in  lifted  up  on  its  hinges,  and  sustained  by  a  slip  of  wood  «?, 
ha n ring  from  the  ceiling,  whilst  it  continues  open,  to  take  out 
the  printed  sheets  and  put  in  others. 
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To  regulate  the  margin,  and  make  the  lines  and  pages 
answer  each  other  when  printed  on  the  opposite  side  of  the 
sheet,  two  iron  points  are  fixed  to  the  middle  of  the  wooden 
sides  of  the  frame  of  the  tympan,  which  make  two  boles  in  the 
sheet.  Theso  holes  are  placed  on  the  same  pins,  when  the 
sheet  is  returned  for  making  an  impression  on  the  other  side, 
which  is  called  the  reiteration,  and  the  pins  are  adjustable,  that 
they  may  make  the  impressions  of  the  opposite  sides  exactly 
correspond. 

The  ink,  when  the  improved  inking  cylinder  is  not  employed, 
is  applied  upon  the  form  by  balls,  which  are  a  kind  of  wooden 
cups  with  handles,  the  cavities  of  which  are  tilled  with  wool,  or 
hair,  covered  with  prepared  sheep's  skin  nailed  to  the  wood. 
One  of  these  the  pressman  takes  in  each  hand,  and  applying 
them  on  the  ink-block  «,  to  charge  them  with  ink,  be  works 
them  one  against  the  other,  to  mix  and  distribute  the  ink 
equally ;  and,  at  last,  inks  over  the  form,  by  beating  or  dab- 
bing them  several  times  over  the  whole  face  of  it ;  this  leaves 
the  form  in  a  condition  to  be  passed  under  the  press,  with  the 
moistened  paper  laid  on  it. 

The  taste  for  elegant  typography,  and  the  increased  demand 
for  books  of  every  description,  which  followed  the  rapid  exten- 
sion of  arts,  sciences,  and  literature,  throughout  Europe,  soon 
rendered  an  improvement  on  the  printing  press  a  desideratum. 
It  was  found  that  the  common  press  was  deficient  in  the  neces- 
sary power  to  produce  a  sharp  and  beautiful  impression  from  the 
types.  Besides  this  deficiency  of  power,  which  rendered  the 
pressmen's  operations  very  laborious,  another  was,  that  only 
the  half  of  the  sheet  could  be  printed  at  a  time.  Among  the 
first  attempts  to  remedy  these  defects,  was  an  improvement 
made  in  France.  It  consisted  of  a  wooden  press  of  the  com- 
mon construction,  having  a  platen  formed  of  iron,  instead  o. 
wood,  and  made  sufficiently  large  to  print  the  whole  side  of  a 
sheet  of  paper  at  once.  The  under  surface  of  this  plate  was 
covered  with  bra*s.  The  screw,  or  spindle,  instead  of  being 
turned  by  the  bar,  or  lever,  in  the  usual  manner,  was  connected 
by  rods,  with  a  strong  lever  placed  at  the  side  of  the  press,  and 
was  worked  by  the  application  of  both  hands  to  the  lever  to 
bring  it  down  nearly  in  the  same  way  as  when  working  the 
lever  of  a  common  pump.  Though  additional  power  was  then 
procured,  the  exertion  required  from  the  pressmen  was  too 
great,  to  bring  this  press  into  general  use.  A  patent  was  taken 
out  in  the  year  1796,  by  Mr.  Prosser,  of  London,  for  an  im- 
provement in  the  printing  press,  which  consisted  chiefly  in  a 
mode  of  increasing  the  power,  by  the  addition  of  a  spring  be- 
tween the  cap  and  head,  to  resist  the  pressure  upwards,  and  a 
similar  one  under  the  lower  board  or  winter,  to  resist  the  pres- 
sure downwards. 

Another  improvement  adapted  to  the  common  press,  was 
made  by  Mr.  Roworth,  a  printer  in  London,  and  was  found  to 
be  successful  in  practice.  For  the  screw,  he  substituted  a  plain 
vertical  spindle,  furnished  with  a  bar,  hose,  &c.  as  in  the  com- 
mon press ;  but  the  upper  part,  where  the  thread  of  the  screw  is 
usually  cut,  was  a  plain  cylinder,  fitted  into  a  socket  in  the 
bead  of  the  press.  Upon  the  upper  end  of  the  spindle,  just 
beneath  the  bead,  a  short  cross  arm  is  fixed,  which  acts  against  a 
circular  inclined  plane,  fixed  under  the  head  of  the  press.  When 
the  bar  or  lever  is  turned,  this  short  arm,  acting  on  the  inclined 
plane,  causes  the  spindle  to  descend  in  the  same  manner  as  the 
screw;  but  with  this  advantage,  that  the  inclined  plane  is 
formed  so  as  to  give  a  rapid  descent  to  the  spindle  when  the 
action  first  begins  ;  and  when  the  platen  comes  in  contact  with 
the  tympan  and  types,  and  the  pressure  is  begun,  the  plane 
has  a  very  slight  inclination,  and  a  power  which  increases  as 
the  resistance  increases. 

Mr.  Brown  of  London,  in  1807,  took  out  a  patent  for  im- 
provements in  the  construction  of  a  press.  &c.  part  of  which  may 
be  applied  to  presses  now  in  common  use.  His  press  was  made 
of  iron,  and  the  pressure  produced  by  a  screw,  which  was  pot 
in  action  by  a  bevel  wheel  and  pinion.  The  handle  which  put 
these  parts  in  motion,  was  fixed  on  a  spindle  or  shaft,  attached 
to  the  side  of  the  press. 

The  most  successful  improvement  on  the  printing  press  was 

made  about  this  time  by  the  late  Karl  Stanhope,  whose  genius 

for  mechanics  led  him  to  turn  his  attention  to  this  important 

machine.    The  Stanhope  press  is  formed  of  iron,  aud  prints  the 
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whole  tide  of  a  sheet  of  paper  at  once.  Tim  mogt  important 
part  of  the  intention  oonsiits  ia  having  obtained,  by  a  com- 
biaetiooef  levers,  the  roqeisite  degree  of  pressure  without  the 
excessive  labour  of  the  common  press,  where  the  lever  or  bar 
is  fixed  en  the  axis  of  the  screw.  A  short  lever  is  applied  upon 
the  top  of  the  sorew,  and  is  connected  by  a  link  with  the  extre- 
mity of  another  lever,  which  is  fixed  upon  the  top  of  a  spindle 
or  axis  placed  parallel  to  the  screw.  To  the  lower  end  of  this 
spindle,  the  handle  or  lever  for  working  the  press  is  attached ; 
and  the  relative  position  of  the  levers  is  such,  that  when  the 
pressman  first  palls  the  handle  towards  him,  the  platen  is  moved 
or  brought  down  with  a  considerable  velocity  ;  bat  when  it  ar- 
rives at  tide  position  where  the  pressure  is  required,  the  levers 
have  -changed  their  position  in  such  a  manner  as  to  operate 
open  the  platen  with  a  very  slow  motion,  and  a  power  immensely 
great  This  principle  has  been  employed  with  certain  modifi- 
cations in  almost  every  kind  of  printing-press  that  has  been 
brought  forward  since  the  period  of  Lord  Stanhope's  invention. 
A  view  of  this  press  (see  the  Plate,  fig.  2,)  will  aid  the  reader 
in  forming  an  idea  of  its  construction. 

For  a  professed  improvement  upon  the  Stanhope  press,  a 
patent  was  taken  oat  by  M.  dc  Heine  in  1810.  The  principle 
of  this  invention  is  the  application  of  two  sectors,  or  a  sector 
and  a  cylinder,  or  a  sector  and  a  roller,  to  move  against  the 
other  by  a  single  or  compound  lever.  The  only  material  im- 
provement is  the  substitution  of  a  spiral  or  curved  inclined 
plane,  instead  of  the  sorew. 

Some  improvements  were  also  made  by  Mr.  Keir,  on  the  con- 
struction of  the  Stanhope  press,  which  have  been  considered  as 
contributing  much  to  its  accurate  working  and  durability.  A 
cylindrical  hole  is  bored  in  the  centre  of  the  press,  into  which 
a  cylinder  is  accurately  fitted,  with  the  platen  fixed  on  its  lower 
end.  To  prevent  the  cylinder  from  turning  round,  it  is  made 
with  a  flat  side,  and  a  bar  of  iron,  screwed  across  the  two  cheeks, 
bears  against  this  side.  Another  improvement  consists  in  the 
spindle,  to  which  the  handle  is  fixed,  having  a  screw  cut  upon 
its  lower  end,  which  is  fitted  intoa  nut,  so  that  when  it  is  turned 
round,  the  spindle  rises  and  falls  a  space  equal  to  that  passed 
over  by  the  descent  of  the  main  screw  in  the  same  time.  By 
this  means,  the  connecting  lever  always  draws  in  a  horizontal 
direction.  In  the  other  presses,  one  end  remains  at  the  level, 
while  the  other  descends,  wbioh  occasions  the  joints  to  wear 
irregularly. 

tMr.  Brooke,  about  the  same  time,  applied  the  compound 
levers  of  the  Stanhope  press  to  the  common  press  with  great ' 
success.  As  the  wooden  frame  of  the  old  press  is  not  suffi- 
cient to  afford  the  same  resistance  as  those  constructed  of  iron, 
the  power  of  these  presses  is  of  course  much  inferior.  This 
improvement,  however,  has  been  pretty  generally  adopted. 

If  edburst's  printing  press  is  said  to  excel  in  the  simplicity  of 
its  construction.  Besides  the  merit  it  possesses  in  this  particu- 
lar, and  which  renders  it  cheaper  than  the  Stanhope  press,  it  has, 
perhaps,  a  greater  advantage  ia  point  of  power.  The  pressure  is 
produced  by  a  peculiarly  beautiful  arrangement  of  levers,  dif- 
fering considerably  from  any  thing  hitherto  employed  in  machi- 
nery. This  circumstance  has  led  the  inventor  to  denominate 
bis  mechanism  a  new  power  in  mechanics. 

This  press  is  similar  to  the  common  one  in  all  its  parts  ;  but 
the  platen  is  made  the  full  size  of  the  sheet,  and,  instead  of  a 
screw,  a  plain  spindle  is  employed.  On  the  lower  part  of  the 
spindle  a  circular  collar  or  plate  is  fixed,  into  which  the  bar,  or 
lever,  which  forms  the  handle  of  the  press,  is  fastened.  This 
plate  affords  steps  or  cups  for  two  short  iron  rods  or  pins  which 
extend  up  to  the  head,  and  are  there  supported  by  the  points 
of  two  screws  in  the  head,  entering  sockets  cut  out  in  the  pins, 
which  are  made  of  steel.  When  the  platen  is  up.  these  pins 
stand  in  an  inclined  position  ;  but  when  the  spindle  is  turned 
by  the  lever  or  handle,  the  circular  plate  in  which  the  lower 
end  of  the  pins  rest  turns  round  likewise,  and,  the  upper  end 
remaining  stationary,  they  come  into  a  vertical  position.  In 
this  motion,  the  spindle  and  attached  platen  are  forced  to  de- 
scend in  the  same  manner  as  if  a  screw  were  employed. 

In  1813  Mr.  Rathven  took  out  a  patent  for  a  press,  in  which 
the  necessary  power  is  produced  by  a  combination  of  levers 
alone 

All  the  alterations  or  improvements    hitherto  mentioned, 


retain  the  original  principles  of  pmaamj  the  types  on  a 
able  carriage,  where,  after  awing  inked,  they  awe  passed  seen 
the  power  tor  predueiae;  the  isapressioa,  and  then  re  turned;  fa 
reverse  of  this  is  the  censtractien  of  Rnthven's;  and  as  Mb 
from  this  his  decided  point  of  excellence  ohiefy  arises,  we  smfl 
be  a  little  particular  in  explaining  h.  When  tike  types  an  aw 
moveable  carriage  comes  under  the  pressure,  a  horinoaUl  sat 
perpendicular  motion  is  in  action,  which  effectually  pirn  an 
that  necessary  steadiness  requisite  to  prodooe  a  clear  ianwet- 
sien.  In  Ruthven's  presses,  the  types  are  fixed  on  a  stations!) 
tablet ;  the  upper  surface  is  brought  over  by  the  aide  till  it  ess- 
nects  itself  at  each  end  with  the  parts  tinder  the  tablet,  whan 
consists  of  a  combination  of  levers  and  cranks,  that  produce sa 
inconceivable  power,  and  are  so  placed  that  while  the  power  a 
applied  at  each  end,  the  resisting  point  is  op  against  the  under 
surface  of  the  tablet ;  by  this  arrangement,  the  borizooai  Baton 
with  the  types  is  completely  avoided ;  and  an  the  upper  s»- 
face  cannot  come  in  contact  with  the  typea  till  ia  a  sitnriea 
exactly  over  them,  that  point  is  gained  which  has  been  so  bar 
desired,  of  the  upper  surface  descending  steadily  on  the  types* 
Another  important  object  in  also  here  attained,  the  power  betsf 
applied  at  each  end  of  the  upper  surface,  an  equality  of  presaae 
is  thereby  diffused,  not  to  be  attained  by  any  other  press,  wens 
the  power  is  applied  in  the  centre  of  the  upper  surface.  Tie 
result  arising  from  these  combined  advantages  is  art  antra 
clearness  of  impression  that  enables  a  general  observer  tean- 
tinguish  the  work  printed  by  them,  but,  a  saving  ia  the 
lity  of  the  types,  from  the  manner  of  producing  the  hni 

The  improvement  in  Mr.  Russet's  printing  presa  is 
chiefly  from  the  two-fold  application  of  the  principle  whsna  eat 
first  introduced  by  Lord  Stanhope,  and  which  nearly  all  sdar 
press-makers  have  found  it  advisable  to  adopt,  though  ia  varisi 
degrees. 

The  Albion  press  by  Mr.  Cope  is  a  contrivance  of  considerable 
merit.  Its  power  is  very  great,  its  aggregate  weight  is  nam 
less  than  many  others,  and  the  ease  with  which  it  may  hewers*** 
adds  much  to  its  importance  and  value ;  but  our  limits  pretest 
us  from  detailing  its  particular  excellencies.  Many  sdar 
presses  besides  those  we  have  mentioned  have  been  presented 
to  the  public,  of  which  we  cannot  enter  into  even  aa  event- 
ration. There  is,  however,  one,  the  Columbian  press,  whka 
from  its  amaaing  power,  merits  a  particular,  though  eriaf 
description. 

For  this  press  we  are  indebted  to  the  ingenuity  and  talent 
of  Mr.  George  Clymer,  of  Philadelphia,  in  North  Anaeriea,  was, 
after  manufactured  a  supply  of  them  for  our  tnmswaashe 
brethren,  arrived  in  this  country,  in  1817,  to  introduce  his  era* 
to  the  printers  of  Europe,  which  had  given  such  universal  saas- 
faction  to  those  connected  with  the  art  in  that  portion  af  a* 
globe.  The  highly  favourable  and  very  flattering;  Icstissaaiih 
which  Mr.  Clymer  prodaced  on  his  arrival  in  London,  from  nw 
gentlemen  connected  with  the  press  in  different  parts  af  aw 
United  States,  where  they  had  been  in  aetive  operation,  ckarly 
evinced  to  the  printers  of  Great  Britain  and  En  rope,  that  ha 
invention  was  well  deserving  their  countenance  and  eneoanaje- 
ment ;  and,  notwithstanding  fbey  bad  presses  not  only  of  aw 
Stanhopean  manufacture,  but  also  of  several  others,  yet  the  pro- 
perties of  Mr.  Clymer's  Columbian  press,  supported  by  an 
above  testimonials,  was  the  immediate  cause  of  their  intrtdse* 
tion  into  several  of  the  first  houses  in  the  metropolis,  and  sassy 
of  the  others  soon  followed;  they  were  also  irtroduced  hat 
several  of  the  first  printing-offices  on  the  continent ;  and  we 
sincerely  hope  that  Mr.  Clymer  has  been  handsomely  rena* 
neratcd  from  them  for  his  ingenuity  and  ability.  Of  this  «- 
traordinary  press,  fig.  3,  in  the  Plate,  gives  a  faithful  repre- 
sentation ;  the  parts  of  which  we  shall  briefly  desoribe,  toeaabk 
pressmen  to  fix  them  up  or  take  them  down,  when  they  luaaiit 
either  cleaning  or  removing. 

This  press  is  composed  of  the  following  parts:  the  feet, 
staple,  ribs,  fore- stay,  rounce,  main  lever,  elbow-piece,  coas- 
terpoise  lever,  links,  table,  platen,  piston,  cheek  or  genie 
pieces,  back  bar,  back-return  lever,  shoulder  piece,  bar,  esa- 
necting  rod,  eagle,  &c. 

Having  brought  the  staple  on  or  near  to  the  spot  on  which 
you  intend  to  fix  the  press,  then  put  the  feet  (as  marked)  into 
their  respective  places,  and  raise  the  staple  upon  them.    The 
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vibs  should  tot  be  screwed  to  the  staple,  aad  also  the  leg,  or 
fore-stay,  bj  which  the  near  end  of  them  is  supported,  bat  the 
atny  it  oot  fattened  to  the  floor ;  at  tin  top  of  this  stay  is  a 
projecting  piece  of  iron,  with  a  bolster  upon  it,  which  prevents 
the  carriage  from  running  back. 

The  rounce  is  attached  to  the  ribs  by  means  of  caps  aad 
halts,  which  are  fastened  to  the  project! owe  from  the  ribs. 

The  maio  let  er  atust  nest  be  raised  into  its  station :  it  is 
sjonaected  to  the  staple  by  a  strong  steel  bolt,  which  fits  accord- 
ssaj  to  n  small  mark,  and  is  pinned  on  the  other  side,  to  prevent 
its  working  out. 

.The  elbow  piece  is  made  in  'die  form  of  two  sides  of  a  tri- 
aagte :  it  has  one  square,  aad  three  ronnd  holes  throngh  it ; 
that  at  the  angle  is  the  ooe  which  connects  it  to  the  projecting 
part  of  the  loog  side  of  the  staple,  in  which  is  a  mortise  to 
inccifo  it ;  this  dene,  two  holes  will  remain  below,  and  the 
eqaare  one  above;  the  centre  round  hole  receives  the  bolt,  on 
wash  and  of  which  is  the  lower  part  of  the  links ;  the  lower  hole 
is  far  the  bolt  which  attaches  the  knob  piece  to  the  long  end  of 
the  elbow  piece:  on  the  upper  end  of  the  last  mentioned  is  the 
square  bole  lor  connecting  the  back-return  lever. 

The  counterpoise  lever  (whereon  stands  tbe  eagle,  which 
causes  the  return  of  the  platen  aad  bar)  worts  on  two  pivots 
an  the  top  of  tbe  long  side  of  the  staple,  and  rests  upon  a  small 
ffdoce  of  wood  in  the  month  of  the  dolphin,  on  the  upper  part 
af  the  main  lever.  The  counterpoise  and  main  levers  are  con- 
meoted  by  means  of  a  short  brass  rod,  with  a  hook  at  one  end, 
amd  a  screw  at  the  other ;  the  former  fits  ieto  the  month  of  the 
dolphin  at  the  end  of  the  counterpoise  lever,  and  the  latter 
passes  throagh  a  hole  at  the  end  of  tbe  main  lever,  which  is 
drawn  np  by  a  ant  on  the  a  ewer  side,  and  by  which  nut  the 
amain  lever,  and  consequently  the*  platen,  are  raised  or  towered 
at  pleasure,  by  screwing  or  unscrewing  this  nut. 

The  links  fit  en  each  side  of  the  main  lever  and  the  elbow 
piece,  to  whit*  they  are  attached  by  means  of  two  steel  bolts, 
which  are  pinned  on  the  opposite  side,  to  prevent  their  working 
east ;  by  these  links  the  main  lever  is  drawn  down  when  the 
impression  is  taken. 

The  table  is  an  iron  sarface  turned  off  in  a  latlie  to  the 
prreatest  exactness,  with  long  cramps  underneath,  which  ruu  in 
the  ribs,  and  which  act  as  bearers  to  the  table  when  the  impres- 
sion is  taken ;  the  girths  from  the  barrel  of  the  rounce  are 
fastened  to  projections  attached  to  the  table  in  the  usual  man- 
act  ;  corner  irons  are  screwed  on  as  well  as  the  tympan  joints, 
as  before  described. 

The  platen  is  also  turned  off  in  a  lathe,  so  as  to  meet  tbe 
evoo  surface  of  the  table:  in  tbe  centre  is  a  high  square,  on 
'which  the  piston  is  fined,  with  four  holes  to  receive  the  ends  of 
the  side-headed  screws  which  secure  the  piston  to  tbe  platen ; 
ridges  project  from  this  square  to  the  ends,  corners,  and  sides 
of  the  latter,  by  which  it  is  prevented  from  springing  when  the 
poll  is  made ;  the  platen  should  now  be  placed  on  tbe  table 
with  two  pieces  of  wood,  about  letter  height,  underneath  ;  the 
tear  side-headed  screws  are  next  put  into  their  respective  holes 
in  the  platen  (as  marked,)  and  tbe  small  wedges  placed  behind 
to  keep  them  in  their  stations :  a  square  piece  of  iron,  or  pieces 
of  sheet  iron  or  tin,  are  laid  in  the  centre  of  the  platen  to 
increase  or  reduce  the  power.  The  piston  is  now  lifted  on  the 
small  piece  of  iron  in  the  centre  of  the  platen,  and  the  screws 
passed  throagh  the  four  holes  in  the  former,  and  the  nuts 
screwed  on,  which  bind  the  piston  and  platen  together;  care 
should  be  taken  that  tbe  marked  sides  of  the  platen  and  pis- 
ton are  both  kept  in  the  front.  The  table,  with  the  piston  and 
platen,  is  now  run  to  the  centre  of  the  staple,  which  will  bring 
the  upper  part  of  the  piston  directly  under  the  trunnion  of  the 
main  lever,  which  is  connected  to  tbe  piston  by  means  of  the 
caps  and  bolts  attached  to  the  latter.  The  platen  must  be 
regulated  by  the  screws  which  secure  the  piston,  when  a  form 
is  laid  on. 

The  cheek,  or  guide  pieces,  which  the  angles  of  the  piston 
slide  throngh,  and  which  keep  the  piston  and  platen  steady, 
at  on  two  projections  from  the  in  sides  of  tbe  staple,  and  are 
fastened  by  four  bolts  with  nuts  and  screws.  The  left-hand 
one  is  tightened  by  means  of  a  small  key,  or  wedge,  which 
passes  between  tbe  projection  from  the  staple  and  the  cheek 
pieces ;  on  tbe  right  band  one  is  a  piece  of  iron  with  a  screw 


throngh  it,  which  the  elbow  of  tbe  bar  strikes  against  when  the 
latter  is  brought  down :  this  screw  is  lor  tbe  purpose  of  par- 
tially regulating  the  power. 

The  back  bar  slides  into  two  bevels  on  the  back  of  the  staple, 
behind  the  main  lever,  which  is  for  the  purpose  of  preventing 
the  staple  from  springing,  when  tbe  power  is  applied  by  means 
of  the  bar. 

The  back-return  lever  fits  into  she  square  hole  in  tbe  upper 
angle  of  the  elbow  piece ;  it  has  a  small  sliding  weight,  which 
acts  a  counterpoise  to  tbe  eagle  on  the  top  lever. 

The  bar,  or  shoulder  piece,  fits  into  two  projections  from  the 
off-side  of  the  staple,  to  which  one  end  is  attached  by  a  steel 
bolt,  and  in  tbe  other  is  a  square  bole  made  to  receive  the  end 
of  the  bar,  which  is  pinned  on  tbe  inside :  tbe  middle  of  the 
shoulder  piece  is  cast  hollow,  to  admit  one  end  of  the  connect- 
ing rod,  which  is  attached  by  a  small  bolt. 

The  connecting  rod  is  made  of  wrought  iron :  one  end  has  an 
eye,  which  fits  between  the  hollow  in  the  middle  of  tbe  shoulder 
piece,  through  both  of  which  pass  a  small  pin ;  the  other  end  is 
tapped,  to  screw  on  the  swivel  attached  to  the  knob  piece,  and 
by  which,  from  the  bar,  tbe  whole  machine  is  put  into  motion. 
It  should  be  recollected,  that  one  side  of  the  eye  is  filed  away 
to  admit  tl»e  rod  to  vary  a  small  degree  from  a  right  angle, 
otherwise  it  would  not  meet  the  swivel  attached  to  the  knob 
piece.  To  increase  the  power,  take  out  tbe  small  bolt  in  the 
middle  of  the  shoulder  piece,  and  turn  the  rod  to  the  right ; 
that  is,  take  up  the  screw :  to  diminish  it,  turn  the  rod  to  the 
left,  viz.  lengthen  the  rod  by  unscrewing :  the  filed  part  of  the 
eye  must  always  be  kept  downwards. 

Composition  Inking  Bull*. — Having  noticed  the  principal  im- 
provements that  have  been  made  in  printing  presses,  those 
which  have  taken  place  in  the  means  of  supplying  the  type  with 
ink  must  not  be  omitted.  Until  of  late,  the  common  pelt 
balls,  consisting  of  sheep  skin  stuffed  with  wool,  and  nailed  to 
the  ball  stock,  were  in  constant  use,  and  in  many  places  their 
services  are  still  retained.  About  the  year  1816  composition 
balls  first  made  their  appearance  at  Weymouth,  being  made  by 
Mr.  B.  Foster,  a  compositor,  of  that  place.  At  first  their  intro- 
duction was  much  opposed  by  many  masters  and  pressmen  in 
London,  but  they  have  gradually  gained  ground  and  got  into 
general  use.  These  balls  are  made  of  molassses,  glue,  and  a 
portion  of  tar,  which  are  boiled  together  to  a  proper  consist- 
ency. It  is  then  poured  on  a  piece  of  cloth,  and  when  sufii- 
ciently  cold  is  nailed  to  the  ball-stock  like  the  common  sheep 
skin.  Should  these  balls  be  bard,  when  dirty,  they  may  be 
washed  with  a  little  weak  lie,  and  rinsed  with  water ;  if  soft,  a 
little  ink  may  be  laid  on  them  and  scraped :  but  every  pressman 
must  use  his  own  judgment,  as  variations  will  arise  from  boiling 
and  tbe  state  of  the  weather. 

When  tbe  Times  newspaper  was  first  printed  by  machinery, 
the  power  being  cylindrical,  rollers  were  indispensably  neces- 
sary. These  were  formed  of  the  above  composition,  and  being 
found  to  answer  the  expected  purpose,  in  1810  hand  rollers 
were  introduced  to  tbe  notice  of  the  pressmen.  These  came  very 
rapidly  into  use,  and  are  likely  to  continue.  They  are  coated 
with  the  above  composition,  and  made  in  the  form  represented 
in  fig  4.  They  have  been  found  admirably  adapted  for  heavy- 
forms,  but  not  so  well  for  light  ones,  and  are  subject  to  the 
ohanges  of  the  weather.  The  inking  frames  or  tables  by  which 
the  rollers  are  supplied  with  ink,  are  constructed  as  represented 
in  fig.  5.  The  whole  is  composed  of  iron,  with  the  cylinder 
turned  off  to  the  greatest  exactness,  under  which  is  a  steel  edge 
that  scrapes  the  ink  off  the  c)  Under,  to  the  exact  quantity  re- 
quired. This  is  regulated  by  means  of  counterpoise  levers 
that  pass  under  the  table,  on  which  are  hung  two  weights,  to  be 
removed  according  to  the  quantity  required  for  the  work  in 
band.  One  end  of  each  lover  passes  against  tbe  ductvr  or 
regulator.  The  ductor  and  cylinder  are  fixed  so  closely  toge- 
ther that  the  cavity  will  hold  water,  and  consequently  no  ink 
can  escape  more  than  is  actually  wanted.  Tbe  cylinder  has  an 
ornamental  cover,  which  is  always  kept  on,  except  when  a  fresh 
supply  of  ink  is  required.  By  this  means  all  dust  and  dirt  is 
kept  from  the  iuk  and  the  cylinder.  The  latter  is  moved  by 
a  small  handle  at  the  end.  Tbe  table  is  turned  off  in  a  lathe 
perfectly  true,  the  same  as  in  the  presses. 

Printing  Machine*. — Among  the  numerous  inventions  of  the 
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present  age,  those  of  machines  for  printing  are  not  the  least 
remarkable.  Prior  to  their  introduction,  the  press  department 
was  one  of  great  labour,  wheuever  extraordinary  expedition 
was  required.  This  was  particularly  the  case  with  newspapers, 
of  which,  with  the  utmost  exertion,  scarcely  ever  more  than 
760  copies  oould  be  produced  in  an  hour.  The  consequence  was, 
that  in  newspaper  offices,  where  the  circulation  was  extensive, 
it  was  found  necessary,  in  order  to  get  the  paper  published  in 
time,  to  compose  two  or  more  copies,  so  that  by  going  to  press 
at  the  same  time,  the  demands  of  the  public  might  be  complied 
with ;  thus  occasioning  an  enormous  increase  of  expenditure 
both  in  the  compositors'  and  press  departments.  In  a  news- 
paper circulating  seven  or  eight  thousand  copies,  this  expense, 
annually,  could  not  have  been  less  than  £2000;  all  of  which 
has  been  saved  by  the  introduction  of  machines,  which  are 
worked  by  steam  or  hand. 

The  first  machine  used  in  London  was  made,  we  believe,  by 
two  Saxons,  named  Kbnig  and  Baor,  in  1814.  This  machine, 
or  one  upon  a  similar  principle,  is  now  in  use,  worked  by  steam, 
at  the  Times' office,  and  there  are  others  in  various  other  offices. 
The  great  expense  of  erecting  machines  worked  by  steam,  led 
to  the  invention  of  others,  which  are  worked  by  hand,  but 
which  have  been  liable  to  many  objections  on  the  score  of  the 
labour  requisite  in  turning  the  wheel,  and  the  injury  to  the 
type.  It  appears,  that  Mr.  Miller,  of  Fleet-street,  after  an  ex- 
penditure of  several  thousand  pounds,  and  the  most  unwearied 
exertions,  has  succeeded  in  producing  a  machine  capable  of 
working  2000  sheets  per  hour,  without  any  danger  of  accident, 
and  with  comparatively  little  labour  to  the  persons  employed ; 
whilst,  from  the  simplicity  of  the  construction,  and  the  regula- 
rity of  the  action,  the  type  has  not  even  the  ordinary  wear  of 
the  common  printing  press. 

The  machine,  which  appears  in  fig.  6  in  the  engraving,  will 
communicate  to  the  reader  some  idea  of  the  manner  in  which 
the  operation  is  performed : — A  boy  is  represented  as  laying 
on  A,  the  sheet  of  white  paper,  B  is  the  cylinder  which  prints 
the  first  side  of  the  paper,  C  intermediate  cylinders  over  which 
the  paper  travels  to  D,  the  cylinder  which  gives  the  final  im- 
pression. At  £  are  the  inking  rollers,  under  which  the  form 
(that  is,  the  types)  is  in  the  act  of  passing ;  F  is  the  reservoir 
of  ink,  from  which  the  inking  rollers  are  supplied;  G  is  the 
form  receiving  the  last  inking  under  the  printing  cylinder.  At 
H,  is  seen  a  sheet  just  delivered  into  the  hands  of  another  boy, 
whose  business  it  is  to  keep  the  sheets,  as  they  come  out,  in  a 
heap.  The  lines  at  the  top  of  the  machine  represents  the 
tapes  which  run  round  the  cylinders  and  secure  the  sheet. 
In  this  curious  process  the  form  of  types  is  placed  on  a  car- 
riage, which  slides  backwards  and  forwards  along  rails  upon 
the  fixed  frame  of  the  machine,  so  as  to  pass  beneath  the  sur- 
face of  the  large  printing  cylinder.  The  blank  sheet  of  paper 
being  laid  on  the  tympan,  is  carried  down  between  rollers  and 
tapes  under  the  cylinder,  which  presses  it  upon  the  form  of 
types,  and  prints  it.  It  is  thence  conducted  forwards,  and 
delivered  on  other  tapes  to  the  boy  who  is  stationed  to  receive 
it.  The  tapes  which  carry  the  sheet  of  paper  along  the 
surface  of  the  cylinder,  are  narrow  enough  to  lie  in  the  spaces 
between  the  pages  for  printing ;  they,  therefore,  do  not  prevent 
the  sheet  from  applying  itself  to  the  types,  although  they  pass 
entirely  across  its  surface,  so  as  to  keep  it  in  place.  These 
tapes  are  arranged  over  small  pulleys,  which  can  be  fixed  at 
any  required  distance  apart,  so  as  to  accord  with  the  spaces 
between  the  pages  for  printing  different  kinds  of  work,  such  as 
folios,  quartos,  octavos,  &c.  The  mode  of  procuring  register 
is  by  points,  which  can  be  moved  with  every  facility  in  any 
direction. 

The  machine  has  two  distinct  sets  of  inking  apparatus,  one 
at  each  end,  being  so  arranged  as  to  furnish  and  distribute 
the  ink,  by  means  of  elastic  composition  rollers,  upon  the  form 
of  types,  as  it  moves  backwards  and  forwards  underneath 
tbem.  The  reservoirs  of  ink  from  which  the  rollers  are  sup- 
plied, are  fixed  on  each  end  of  the  carriage,  near  which  are 
also  other  rollers  to  distribute  the  ink  uniformly  over  the  sur- 
face of  the  inking  rollers.  The  rollers  being  made  to  pass 
twice  over  the  types  before  an  impression  is  made  from  them, 
produce  an  effect  in  inking  them,  equivalent  to  what  would  be 
afforded  by  passing  the  common  inking  roller  four  times  over 


them,  which  is  nil  that  is  usually  deemed  necessary  to  distrf* 
bote  the  ink  equally  over  the  types,  so  as  to  render  the  imprest 
sion  clear  and  uniform.  The  feeding  roller  is  supplied  with 
ink  by  means  of  a  trough  and  regulating  scraper.  While  tat 
impression  is  being  produced,  the  receiving  roller  is  brought 
in  contact  with  the  feeding  roller  while  in  motion,  and  receives 
a  sufficient  quantity  of  ink  for  the  next  impression,  while  tat 
type  carriage  is  returning  to  its  first  position.  The  distributing 
roller,  whilst  revolving,  has,  at  the  same  time,  a  lateral  saotiea 
given  to  it,  in  order  to  distribute  the  ink  over  the  whole  sir* 
face  of  the  composition  rollers.  The  power  of  the  pressing 
cylinder,  and  of  the  inking  roller,  can  be  regulated  and  adjusted 
with  mathematical  accuracy,  so  that  a  strong  or  a  light  iav 
pression,  as  the  nature  of  the  work  may  require,  can  he  gives 
with  the  utmost  nicety. 

Several  of  these  printing  machines  are  now  in  constant  use 
in  the  metropolis,  varying  from  each  other  in  some  subordinate 
particulars,  but  all  founded  on  one  common  principle.  Sines 
the  first  introduction  of  machines,  they  have  been  considerably 
simplified,  particularly  in  the  complexity  of  their  inking  appa- 
ratus. For  this  we  are  indebted  to  the  genius  of  Messrs. 
Applegath  and  Cowper,  who  have  produced  a  machine  far 
superior  to  that  by  Mr.  Koenig,  aud  which  possesses  nothing  ia 
common  with  it,  but  the  pressing  cylinders,  the  inking  rollers, 
and  the  tapes  to  hold  the  sheet  of  paper  on  the  cylinders.  The 
pressing  cylinders  and  inking  rollers  were  first  suggested  by 
Mr.  Nicholson ;  and  tapes  are  similarly  used  in  machines  for 
the  ruling  of  paper  for  account  books.  These  gentlemen,  there- 
fore, though  producing  their  machine  subsequently  to  Mr. 
Koenig,  cannot,  with  justice,  be  accused  of  having,  ia  the 
slightest  degree,  infringed  upon  bis  invention.  Mr.  Koemg's 
machine  possessed  originally  sixty  wheels ;  Messrs.  Applegath 
and  Cowper's  but  sixteen  ;  and  the  machines  of  the  former  are 
now  almost  entirely  superseded,  even  in  the  office  of  Mr  Bens- 
ley,  the  principal  proprietor  of  Koeoig's  patent,  by  the  iav 
proved  machines  of  Applegath  and  Cowper. 

PRISM,  in  Geometry,  is  a  body,  or  solid,  whose  two  ends 
are  any  plain  figures  which  are  parallel,  equal,  and  similar ( 
and  its  sides  connecting  those  ends  are  parallelograms.  Hence, 
every  section  parallel  to  the  base,  is  equal  and  similar  to  the 
base ;  and  the  prism  may  be  considered  as  generated  by  the 
parallel  motion  of  this  plane  figure.  Prisms  receive  particular 
names,  according  to  the  figure  of  their  bases  ;  as  a  triangular 
prism,  a  square  prism,  a  pentagonal  prism,  a  hexagonal  prisss, 
and  so  on.  And  hence  the  denomination  prism  comprises 
also  the  cube  and  parallelopipedon,  the  former  being  a  square 
prism,  and  the  latter  a  rectangular  one.  And  even  a  cyHader 
may  be  considered  as  a  round  prism,  or  one  that  has  an  infinite 
number  of  sides.  Also  a  prism  is  said  to  be  regular  or  irregu- 
lar, accordiog  as  the  figure  of  its  end  is  a  regular  or  an  irregu- 
lar polygon.  The  axis  of  a  prism,  is  the  line  conceived  to  be 
drawn  lengthways  through  the  middle  of  it,  connecting  ths 
centre  of  one  end  with  that  of  the  other  end.  Prisms,  again, 
are  either  right  or  oblique.  A  right  prism  is  that  whose  sides 
and  its  axis  are  perpendicular  to  its  ends,  like  an  upright 
tower.  And  an  oblique  prism,  is  wben  the  axis  and  sides  are 
oblique  to  the  ends ;  so  that,  when  set  upon  one  end,  it  is- 
clines  on  one  hand  more  than  on  the  other  The  principal  pro- 
perties of  prisms  are,  I.  That  all  prisms  are  to  one  another  is 
the  ratio  compounded  of  their  bases  and  heights.  2.  Siosilar 
prisms  are  to  one  another  in  the  triplicate  ratio  of  their  like 
sides.  3.  A  prism  is  triple  of  a  pyramid  of  equal  base  asd 
height ;  and  the  solid  content  of  a  prism  is  found  by  multiply- 
ing the  base  by  the  perpendicular  height  4.  The  upright  sur- 
face of  a  right  prism  is  equal  to  a  rectangle  of  the  same  height, 
and  its  breadth  equal  to  the  perimeter  of  the  base  or  end.  And 
therefore  such  upright  surface  of  a  right  prism,  is  found  by 
multiplying  the  perimeter  of  the  base  by  the  perpendicular 
height.  Also  the  upright  surface  of  an  oblique  prism  is  found 
by  computing  those  of  all  its  parallelogram  sides  separately, 
and  adding  them  together.  And  if  to  the  upright  surface  be 
added  the  areas  of  the  two  ends,  the  sum  will  be  the  whole 
surface  of  the  prism. 

Prism,  in  Optics,  is  an  instrument  employed  for  shewing  the 
properties  of  solar  light,  and  consists  merely  of  a  triangular 
prism  of  glass,  which  separates  the  rays  of  light  in  their  pas* 
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amies,  and  the  aides  rectilinear. 
The  eoloara  are  commonly  divided  lata  meruit,  which ,  however, 
have  various  shades,  gradually  intermixed  at  their  jnnetnre. 
Their  aider,  beginning  from  the  aide  of  the  refracting  angle  of 
tba  priin,  ia  red,  orange,  fallow,  greea,  Mae,  purple,  end 
violet.  The  ebvious  conclusion  from  this  experiment  la,  that 
the  several  component  parts  of  solar  light  haw  different  dc- 
giwes  of  rcfranginihty,  and  that  each  aabaeqoent  ray  In  the 
ante  above  mentioned,  ia  more  refrangible  than  the  preceding. 
As  a  circular  image  woold  be  depicted  by  the  solar  ray  unre- 
*— tod  by  the  prism,  so  each  ray  that  infers  no  dilation  by  the 
seism  would  mark  oat  a  ctrenlar  image  O.  Hence,  it  appears 
aha*  the  spectrum  ia  composed  of  Innumerable  circles  of  differ- 
ent cotonre.  The  mixture,  therefore,  ia  proportionable  to  the 
number  of  circles  mixed  together ;  bot  ail  snob  circles  lie  be- 
tmeen  those  of  two  contingent  circles,  consequently  the  mixture 
ia  proportionable  to  the  interval  of  those  centres  ;  viz.  to  tbn 
breadth  ef  tba  spectrum.  Consequently,  if  the  breadth  ean  no 
fwmiiilisiil.  retaining  the  length  of  the  rectilinear  sides,  the 
mixture  will  be  lessened  proportinnnbly ;  and  thin  ia  dene  by 
—At  n  considerable  distance  from  the 


la  a,  plane 
nAB,  wbc 


whose  focal  length  ia 
■anal  to  half  thai  distance,  and 
ninoe  (be  prism  a  behind  the 
Una ;  then  at  a  distance  behind  , 
tba  loaf,  equal  an  the  distance  *, 
srasn  the  hale,  will  be  formed  a  ! 
spectrum,  the  length  of  whose  '■ 
■anHHiiai  sides  ia  the  same  as 
baasse,  but  Its  breadth  much 
baas ;  far  tba  undiminished 
breadth  was  equal  to  a  line  subtending,  at  the  distance  nf  the 
apanaraai  from  the  bole,  an  angle  eqnal  to  the  apparent  diameter 
of  the-  son,  together  with  a  Hne  equal  to  the  diameter  of  the  note ; 
bat  tbe  reduced  breadth  it  equal  to  tba  diameter  of  the  hole  only: 
the  image  of  the  hole  formed  by  the  lens,  at  the  distance  of 
daahnu  res  fooal  length.  Is  eqnal  to  the  bole ;  therefore  its  seve- 
ral images,  in  the  different  kind*  of  rajs,  are  equal  to  (be  same; 
ma,  tba  breadth  of  the  redoeed  spectrum  is  equal  to  the  diame- 
ter of  the  hole.  It  is  also  known  from  experiment,  that  a  prism 
plated  la  an  borisontal  position  will  project  the  ray  into  an 
endows;  fcrm,  bat  if  another  horraontal  prism  be  applied,  similar 
to  the  former,  to  receive  tbn  refracted  right  emerging  from  the 
•sat,  and  having  its  refracting  angle  tnroed  the  contrary  way 
fawns  that  of  tba  former,  the  light,  after  passing  through  both 
prliatt,  will  asanme  a  circular  form,  aa  If  it  bad  not  been  at  all 
retracted.  But  if  the  light,  after  emerging  from  the  flrst  prism 
ba>  received  on  another  prism,  perpendiculnr  to  the  former,  it 
affll  be  refracted  by  this  into  a  position  inclined  to  the  former, 
bant  its  breadth  win  remain  the  same.  In  order  now  to  whew 
that  the  different  colours  suffer  no  manner  of  change  from  any 
nasaahev  of  refractions,  let  there  be  placed  close  to  the  prism  a 
psoras  utsd  board,  and  let  the  refracted  light  transmitted  through 
the  bole  be  received  on  another  board  parallel  to  the  former, 
mad  Hfcewtse  perforated  with  a  small  hole ;  and  behind  this  bole 
plana  anntbev  prism  with  its  refracting  angle  downwards,  and 
barn  aba  first  prism  slowly  about  its  axis,  nod  the  right  wilt 
wsm  move  ap  and  down  the  second  board ;  let  the  different 
aoioara  be  turned  successively,  and  mark  the  place  of  the  dif- 
ferent coloured  raya  on  the  wait  altar  their  refraction  at  tba 


second  prism ;  it  wit*  shea  be  fcoad  that  the  rod  la  seen  the 
tosrawt,  and  the  violet  tba  highest,  and  the  rest  ia  tba  inter- 

mediate  space  in  their  order.  From  these  experiments,  aided 
by  some  others  which  oar  tisatts  will  not  admit  of  detailing,  tba 
following  conclusions  have  been  drawn,  ear.  The  solar  rajn 
may  be  resolved  into  different  eoloared  rays  ;  these  coloured 
rays  are  immutable,  either  by  reflection  er  refraction.  That 
from  the  mixture  of  these  coloured  rays  la  due  proportion 
solar  light  may  be  produced ;  and  consequently  that  tba  dif- 
ferently eoloared  rays  ealst  in  volar  light,  though,  wbea  hi 


FRISMOID,  a  figure  resembling  n  prism. 

PRISON,  a  gaol,  or  place  of  confinement 

PRISTIS,  or  saw-fish,  n  genns  of  floes  or  tba  order  ebnn- 
droplerigri :  there  are  five  species. 

PRIVATEER,  a  vessel  of  war,  anted  and  equipped  by  par- 
ticular merchants,  and  furnished  with  a  military  commission 
from  the  state,  to  oruise  against  and  anaey  tbn  enemy,  by 
takinjr.  sinking,  or  burning  their  shipping, 

PRIVILEGE,  In  Law,  some  peealiar  benefit  granted  t»  cer- 
tain persons  or  places,  contrary  to  the  nsaal  course  of  the  law. 

PRIVY,  in  Law,  denotes  one  who  la  partaker,  or  haa  an 
interest  ia  an  affair. 

Privy  Council,  ia  the  principal  council  belonging  to  tba 
king,  and  ia  generally  caned  by  way  of  eminence  the  council. 
Privy  coimacllort  are  made  by  the  king's  nomination,  without 
either  patent  or  grant ;  and  on  taking  the  necessary  oaths,  they 
become  immediately  privy  connscllors,  during  the  life  of  the 
king  that  ehooses  them,  hot  subject  to  removal  at  his  discretion: 
do  convenience  now  arises  from  the  extension  of  the  privy 
oeaaerl,  as  those  only  attend  who  are  especially  summoned  for 
that  particular  occasion. 

Privy  Sial,  is  a  seal  that  the  king  aaea  to  such  gnats,  or 
other  tbiots  as  pass  the  great  seal, 

PRIZE,  a  vesael  taken  from  the  enemy.  Vessels  art  looked 
on  aa  prises,  if  they  fight  a  inter  any  other  atandnrd  than  that  of 
the  slate  from  which  Ibey  have  their  commission,  if  they  have 
no  charter-party,  invoice,  or  hill  of  lading,  aboard  ;  if  loaded 
with  effects  belonging  to  the  king's  enemies,  or  even  contra- 
band goods.  Those  of  the  king's  subjects  recovered  from  the 
enemy,  after  remaining  foor- and- twenty -boors  in  their  bands, 
ere  deemed  lawful  priae.  Veaaela  that  refuse  to  strike  may  be 
constrained;  and  if  they  make  resistance  and  flgbt,  become 
lawful  priae  if  taken.  By  slat  13  Geo.  II.  eh.  4,  judges  and 
officers  failing  of  their  duty  in  reapeet  to  the  condemnation  of 


regard  to  prises  in  the  royal  navy  are  as  follow :  I.  When  any 
ship  or  vessel  is  taken  from  the  enemy,  the  batches  are  to  be 
immediately  spiked  up.  nnd  her 'lading  and  fnrnitnre  secured 


that  d  a  to  re.  3.  The  captain  ia  to  cause  the  officers  of  the  prise 
to  be  examined :  three  or  more  of  the  company,  who  can  give 
best  evidence,  to  be  brought  to  the  said  court  of  adariralty, 
together  with  the  charter-parties,  bills  of  Jading,  and  other 
ships'  papers  found  OB  board.  Articles  3  and  4  relate  to  the 
finding  any  af  tba  kiog**  subjects  in  the  prises.  A.  When  a 
privateer  is  taken,  great  care  it  to  be  had  to  secure  all  tba 
ships' papers,  especially  the  commission:  bat  if  there  be  no 
legal  commission  found  on  board,  then  all  the  prisoners  era  to 
be  carried  before  some  magistrate,  in  order  to  their  being  exa- 
mined and  committed  as  pirates. 

Prixr  JrWy,  the  proflta  arising  from  the  tale  of  men  price. 
In  ships  of  war,  the  priae  money  ia  to  be  divided  among  the 
officers,  seamen,  he.  as  bis  majesty  shall  appoint  by  procla- 
mation ;  bat  among  privateers,  the  division  is  according;  to  the 
agreement  between  the  owners, 

PRIZING,  the  application  of  a  fever  to  move  any  weighty 
body,  as  an  anchor,  be. 

PROBABILITY  or  in  Bvexy,  in  the  doctrine  of  Chances, 
Is  the  ratio  of  the  number  of  chances  by  which  the  event  may 
happen,  to  the  number  by  whfch  it  awry  both  happen  and  far). 
So  that,  if  there  bo  constituted  a  fraction,  af  which  the  nume- 
rator ia  the  number  af  chances  tor  tba  areata  happening,  and 
10  P 
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the  denominator  the  namber  for  both  happening  and  failing, 
that  fraction  will  properly  express  the  value  of  the  probability 
of  the  event's  happening. 

Probability  of  Life.    See  Expectation. 

PROBABILITIES,  the  same  as  Chances. 

PROBATE  of  Wills,  is  the  exhibiting  and  proving  wills  or 
testaments  before  the  ecclesiastical  jndges. 

PROBE,  a  surgeon's  instrument  for  examining  the  circum- 
stances of  wounds,  &c 

PROBLEM,  in  Logic,  a  proposition  that  neither  appears 
absolutely  true  nor  false,  and  consequently  may  be  asserted 
either  in  the  affirmative  or  negative. 

Problem,  in  Geometry,  is  a  proposition  wherein  some  ope- 
ration or  construction  is  required ;  as,  to  divide  a  line  or  angle 
erect,  or  let  fall  perpendiculars. 

Problem,  in  Algebra,  is  a  question  or  proposition  which 
requires  some  unknown  truth  to  be  investigated,  and  the  truth 
of  the  discovery  demonstrated. 

PROBOSCIS,  in  Natural  History,  is  the  trunk  or  snout  of 
an  elephant,  and  some  other  beasts  and  insects. 

PROCEDENDO,  is  a  writ  which  lies  where  a  cause  is  re- 
moved out  of  an  inferior  to  a  superior  court. 

PROCELLARIA,  the  petrel,  in  Natural  History,  a  genus  of 
birds  of  the  order  anseres.  There  are  twenty-three  species,  of 
whioh  the  following  are  the  principal :— The  giant  petrel,  more 
than  three  feet  long,  and  about  seven  wide.  These  birds  are 
often  seen  sailing  just  above  the  water  without  moving  their 
wings  for  a  long  time  together,  and  being  particularly  alert  on 
the  approach  of  storms,  often  fill  the  mariners  with  apprehen- 
sion and  alarm.  They  abound  most  in  southern  latitudes,  and 
though  their  principal  food  is  fish,  devour  also  the  putrid  car- 
cases of  seals  and  whales. — The  pintado  petrel,  abounds  about 
the  coasts  of  the  Cape  of  Good  Hope.  These  birds  are  about 
the  size  of  the  kittiwake,  and  are  often  observed  in  such  num- 
bers that  many  hundreds  have  been  taken  in  one  night. — The 
fulmar  petrel  weighs  nearly  a  pound  and  a  half,  and  is  found 
in  the  northern  coasts  of  this  island,  and  thence  even  beyond 
Iceland  and  Greenland,  where  the  natives  use  it  for  food,  though 
its  flesh  is  highly  offensive  to  those  not  used  to  it  The  fat  is 
burnt  in  their  lamps.  These  birds  subsist  chiefly  on  fish,  but 
often  banquet  on  the  carcases  of  whales,  particularly  the  fat 
parts,  which  they  afterwards  eject  from  their  stomachs  into  the 
mouths  of  their  young.  They  often  spurt  it  in  the  faces  of  their 
enemies,  and  exhibit  indeed  no  other  mode  of  resistance.  They 
are  stated  to  be  so  amazingly  fat,  that,  on  being  passed  through 
the  hands  with  great  compression,  the  fat  flows  off  like  oil. — The 
shear-water  petrel  is  smaller  than  the  last  These  birds  are 
found  in  vast  numbers  in  the  Orkneys,  where  they  are  highly 
valued  for  their  feathers  as  well  as  flesh. — The  stormy  petrel  is 
of  the  size  of  a  swallow,  and  rarely  seen  but  at  sea ;  and  in 
tempestuous  weather  numbers  are  observed  following,  as  if  for 
shelter,  in  the  wakes  of  vessels.  They  dive  sometimes  for  half 
an  hour  together,  and  live  principally  upon  fish,  but  will  eat  a 
variety  of  offal  thrown  from  ships.— In  the  Ferro  Islands  they 
are  so  astonishingly  fat,  that  the  natives  are  stated  to  use 
them  as  candles,  after  drawing  a  wick  through  their  bodies. 

PROCESS,  in  Law,  is  the  manner  of  proceeding  in  every 
cause,  being  the  writs  and  precepts  that  proceed,  or  go  forth, 
upon  the  original  upon  e?ery  action,  being  either  civil  or 
criminal. 

PROCLAMATION,  a  public  notice  given  of  any  thing  of 
which  the  king  thinks  proper  to  ad? ertise  his  subjects.    . 

PROCTOR,  a  person  commissioned  to  manage  another  per- 
son's cause,  in  any  court  of  the  civil  or  ecclesiastical  law. 

PROCURATOR,  a  person  who  has  a  charge  committed  to 
him  to  act  for  another. 

PROC YON,  a  fixed  stat  *o£  the  second  magnitude  in  the 
constellation  Cams  Minor.' 

PROD,  is  a  vessel  used  in  the  South  Seas.  This  name, 
which  signifies  flying,  it  has  obtained  on  account  of  the  swift- 
ness with  which  it  sails,  being,  with  a  brisk  trade  wind,  near 
twenty  miles  an  hour.    It  is  chiefly  used  by  pirates. 

PRODUCING,  in  Geometry,  signtfes  the  drawing  out  a  line 
farther  till  it  has  any  assigned  length. 

PRODUCT,  in  Arithmetic  and  Algebra,  is  the  quantity 
arising  from  the  multiptieation  of  two  or  more  factors  together. 


PROFILE,  denotes  the  outline  of  a  figure,  building, 
of  architecture,  Ice. 

Profile,  in  Sculpture  and  Painting,  denotes  a  head,  per* 
trait,  &c.  when  represented  sideways,  or  in  a  side  view. 

PROGRESSION,  an  orderly  advancing  or  proceeding  ia  tat 
same  manner,  eoorse,  tenor,  proportion,  Ice. 

PROGRESSION,  in  Arithmetic  and  Algebra,  a  aeries  ef 
numbers  advancing  or  proceeding  in  the  same  manner,  sv 
according  to  a  certain  law,  &c. — Progression  is  either  arith- 
metical, or  geometrical. 

Arithmetical  Progression,  is  a  aeries  of  three  or  snore  quan- 
tities that  have  all  the  same  common  difference ;  as  3»  6, 7,  Ice. 
which  have  the  common  difference  2;  and  a,  a  +  a\  a  +  %a\ 
&c.  which  have  all  the  same  difference  d. 

PROHIBITION,  is  a  writ  properly  issuing*  only  ont  of  tht 
Court  of  King's  Bench,  being  the  king's  prerogative  writ ;  bat, 
for  the  furtherance  of  justice,  it  may  now  also  be  had  in  son* 
cases  out  of  the  Court  of  Chancery,  Common  Pleas,  or  Exche- 
quer, directed  to  the  judge  and  parties  of  a  suit  in  an  inferior 
court,  commanding  them  to  cease  from  the  prosecution  thereof, 
upon  a  suggestion,  that  either  the  cases  originally,  orsosst 
collateral  matter  arising  therein,  does  not  belong  to  that  juris- 
diction, but  the  cognizance  of  some  other  court.  Upon  tie 
court  being  satisfied,  that  the  matter  alleged  by  the  suggestion 
is  sufficient,  the  writ  of  prohibition  immediately  issues. 

PROJECTILES,  are  such  bodies  as,  being  pot  in  a  violent 
motion  by  any  great  force,  are  then  cast  off  or  let  go  from  the 
place  where  they  received  their  quantity  of  motion ;  as  a 
thrown  from  a  sling,  an  arrow  from  a  bow,  a  bullet  from  a 
&c.    See  Gunnery. 

PROJECTION,  in  Mechanics,  the  art  of  giving  a  body  its 
projectile  motion.    See  Projectiles. 

Projection,  in  Perspective,  denotes  the  appearance  or 
representation  of  an  object  on  the  perspective  plane.  See 
Perspective. 

Projection  of  the  Sphere  in  Piano,  is  a  representation  ef 
the  several  points  or  places  of  the  surface  of  the  sphere,  and  ef 
the  circles  described  upon  it,  upon  a  transparent  plane  pianos' 
between  the  eye  and  the  sphere,  or  suoh  as  they  appear  to  the 
eye  placed  at  a  given  distance.  The  principal  use  of  the  pro* 
jection  of  the  sphere  is  in  the  construction  of  planispheres, 
maps,  and  charts,  which  are  said  to  be  of  this  or  that  projec- 
tion, according  to  the  several  situations  of  the  eye,  and  the 
perspective  plane,  with  regard  to  the  meridians,  parallels,  sad 
other  points  or  places  so  represented.  The  most  naval  pre* 
jection  of  maps  of  the  world,  is  that  on  the  plane  of  the  ssenU 
dian,  which  exhibits  a  right  sphere,  the  first  meridian  being  the 
horizon.  The  next  is  that  on  the  plane  of  the  eqoatorVwaieh 
has  the  pole  in  the  centre,  and  the  meridians  the  radii  of  a  cir- 
cle, &c.  The  projection  of  the  sphere  is  usually  divided 
orthographic  and  stereographic ;  to  which  may  be 
gnomonical. 

Orthographic  Projection,  is  that  in  which  the  surface  ef  w* 
sphere  is  drawn  upon  a  plane  cutting  it  in  the  middle ;  tile  eye 
being  placed  at  an  infinite  distance  vertically  to  one  of  tta 
hemispheres. 

Stereographic  Projection  of  the  Sphere,  is  that  in  which  w» 
surface  and  circles  of  the  sphere  are  drawn  upon  the  plant  ef 
a  great  circle,  the  eye  being  in  the  pole  of  that  circle. 

Gnomonical  Projection  of  the  Sphere,  is  that  in  which  aw 
surface  of  the  sphere  is  drawn  upon  an  external  pli 
monly  touching  it,  the  eye  being  at  the  centre  of  the  sphere. 

PROLATE,  in  Geometry,  a  term  applied  to  a  spheroid 
duced  by  the  revolution  of  a  semi-ellipsis  about  its  trs 
diameter;  and  is  thus  distinguished  from  an  oblate 
which  is  produced  by  the  revolution  of  the  ellipse  about  iai 
conjugate  diameter. 

PROMISE,  is  where,  upon  a  valuable  consideration), 
sons  bind  themselves  by  words  to  do  or  perform  such  a 
agreed  on :  it  is  in  the  nature  of  a  verbal  covenant,  and 
only  the  solemnity  of  writing  and  sealing  to  make  it 
the  same.    Yet  for  the  breach  of  it,  the  remedy  ia  difcfent; 
for  instead  of  an  action  of  covenant,  there  lies  only  an  at  " 
upon  the  case,  the  damages  whereof  are  to  be  estimated 
determined  by  the  jury. 

PROMONTORY,  a  high  cape,  or  bead-land. 
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PRONOUN,  in  Grammar,  a  declinable  part  of  speech,  which 
being  pat  instead  of  a  noun,  points  oat  tome  person  or  thine. 

PRONUNCIATION,  in  Grammar,  the  manner  of  articulat- 
ing; the  words  of  a  language. 

PROOF,  the  shewing  or  making  plain  the  troth  of  any  mat- 
ter alleged;  either  in  giving  evidence  to  a  jury  on  a  trial,  or 
eiee  on  interrogatories,  or  by  copies  of  records,  or  excmplica- 
tioosof  them. 

PROPORTION,  is  often  confounded  with  ratio;  bat  they 
are  quite  different  things.  For,  ratio  is  properly  the  relation 
of  two  magnitudes  or  quantities  of  one  and  the  same  kind ;  as 
the  ratio  of  4  to  8,  or  16to  30,  or  of  I  to  2,  and  so  implies  or 
respects  only  two  terms  or  things.  But  proportion  respects 
four  terms  or  things,  or  two  ratios  which  have  each  two  terms ; 
though  the  middle  term  may  be  common  to  both  ratios,  and 
Chen  the  proportion  is  expressed  by  three  terms  only,  as  4, 8, 
64,  where  4  is  to  8  as  8  to  04. 

Proportion,  in  Mathematics,  is  an  equality  or  simili- 
tude of  ratio ;  thus,  if  the  ratio  a  to  b  is  the  same  as  that  of  c 

m      e 
to  4 ;  that  is,  if  r  =:  j  •  then  «,  6,  c,  d,  are  in  proportion,  which 

is  denoted  by  placing  the  quantities  thus  ;«:»::  c  ;  d,  or 
m  :  b  zz  c  :  d,  and  is  read  as  a  is  to  b,  so  is  e  to  d. 

Proportion,  though  sometimes  confounded  with  ratio, 
differ*  from  it  in  this,  that  ratio  has  only  a  relation  to  two 
quantities  of  the  same  kind,  whereas  proportion  relates  to  the 
comparison  of  two  such  ratios. — Proportion  differs  also  from 
progression  in  this,  that  in  the  former  it  is  only  required  that 
there  should  be  an  equality  between  the  ratio  of  the  1st  and 
ffnd  term,  and  that  of  the  3d  and  4th ;  whereas  to  constitute  a 
progression  there  must  he  the  same  ratio  between  each  two 
adjacent  terms:  these  two  cases,  however,  are  sometimes  dis- 
tinguished by  the  terms  discrete  and  continued  proportion. 

Proportion,  is  also  direct  and  inverse,  or  reciprocal,  alter- 
mate,  fee.  Thus  if  the  ratio  of  a  to  6  is  equal  to  the  ratio  c  to  d, 
then, 

direct «  :  b  :  :  c  :  d 

inversion b  :  *  ::  d  :  c 

alternate a  :  c  : :  b  :  d 

composition a  +  b  :  b  '.  \  c  +  d  \  d 

conversion m  •+■  b  :  a  : :  c  +  d  i  c 

Ai.i.i™  f«  —  b  :  a  ::  c  —  d  :  c 

dim,on |«-  b  :b::c-d:d 

Proportion,  is  again  distinguished  into  arithmetical,  geo- 
sRfitrirai.  and  barmonical. 

Arkkmeiteml  Proportion,  is  the  equality  of  two  arithmetical 
or  differences.  As  in  the  numbers  12,  9,  6 ;  where  the 
between  12  and  9,  is  the  same  as  the  difference  be- 
9  and  6,  vii,  3.  And  here  the  sum  of  the  extreme  terms 
ii  eqsal  to  the  sum  of  the  means,  or  to  double  the  single  mean 
when  there  is  hut  one.    As  12  +  6  =  9  +  9  =  18. 

GtmmmU  itml  Proportion,  is  the  equality  between  two  geo- 
snctrieal  ratios,  or  between  the  quotients  of  the  terms.  See 
the  preceding  article. 

Hat  moniiml  Proportion,  is  when  the  first  term  is  to  the 
third,  as  the  difference  between  the  1st  and  2d  is  to  the  differ- 
ence between  the  2d  and  3d ;  oi  Iz  four  teims  when  the  1st  is 
to  the  4tb,  as  the  difference  between  the  1st  and  2d  is  to  the 
difference  between  the  3d  and  4th ;  or  the  reciprocals  of  an 
srithsaetical  proportion  are  in  harmonical  proportion.  As 
6,  4,  J ;  because  6  :  3  : :  6  —  4=2:4—  3=  1 ;  or  be- 
eanae  },  |, ),  are  in  arithmetical  proportion,  making  }  +  |  =  I 
+  t  ss  1*  Also  the  four  24,  16,  12,  9,  are  in  barmonical  pro- 
portion, because  24  :  9  :  :  8  :  3. 

Commmss  of  Proportion,  a  name  by  which  the  French,  and 

mm iBsjgtish  authors, call  the  sector. 

PROPORTIONAL,  relating  to  proportion,  as  proportional 

lawsessffl,  parts,  scales,  spiral,  he.  for  which  see  the  respective 

PftorosrrioHAL,  also  denotes  one  of -the  terms  of  a  propor- 
rhieh  receives  particular  denominations  according  to  the 
place  it  holds  in  the  proportion,  as  a  wuan  proportional,  a 
tkkra\  fourth^  he.  proportional. 
Meam  Proportional,  is  the  middle  term  of  three  continued 
proportsensli     See  Hear  PropattionaL 


Fourth  Proportional,  is  the  fourth  term  of  a  geometrical 
proportion,  which  is  found  arithmetically  by  dividing  the*  pro- 
duct of  the  second  and  third  terms  by  the  first. 
To  find  a  fourth  Proportioned  to  throe  given  Linos,  A,  B,  C-- 

From    any    point   D 
draw  two  lines,  mak- 
ing any  angle  O  D  H. 
In    these    lines   take 
D  F  equal  to  the  irst 
term  A,  D  E  equal  to 
the  second  B,  and  D  H 
equal  to  the  third  C.    Join  FE,  and  draw  H  O  parallel  to  it, 
and  D  G  will  be  the  fourth  proportional  required.    That  is, 
DF  (A)  :  DE  (B) : :  DH  (C)  :  DO. 
Third  Proportional,  is  the  third  of  three  terms  in  con- 
tinued proportion,  and  is  found  arithmetically  by  dividing  the 
square  of  the  second  term  by  the  first. 
To  find  a  third  Proportional  to  two  given  Lines,  A  emd  B. — 

From  any  point  C 
V*>  draw  two  right  lines, 
making  an  angle  F  C  G. 
In  these  lines  take  C  B 
equal  to  the  first  term 
A,  and  C  G,  C  D,  eaeh 
equal  to  the  second 
term  B.  Join  E  D,  and  draw  G  F  parallel  to  it ;  and  C  F  will 
be  the  third  proportional  required.    That  is, 

CE  (A)  :  EG  (B)  ::  CD  (B)  :  CF. 

To  cut  u  Line  in  extreme  end  mean  Propor- 
tion ;  that  is,  so  that  the  whole  line  may  be  to 
the  greater  part,  as  the  greater  part  is  to  the 
less. 

Let  A  B  be  the  given  line,  and  draw  BC 
perpendicular  to  it  and  equal  to  half  of  it* 
From  the  centre  C  with  radius  C  B  describe 
the  circle  DBF;  join  A  C,  and  with  A D  as 
radios  and  A  as  a  centre,  describe  the  are 
D  E  cutting  A  B  in  E,  so  shall  the  line  A  B  be 
divided  in  extreme  and  mean  proportion  in 
the  point  E. 

PROPOSITION,  in  Logic,  part  of  an  argument  wherein 
some  quality,  either  negative  or  positive,  is  attributed  to  a 
subject. 

PROPOSITION,  in  Mathematics,  is  either  some  troth 
advanced,  which  is  to  be  demonstrated,  or  some  operation 
proposed,  which  is  to  be  performed  and  shown  to  be  that  which 
was  required.  Being,  in  the  former  case,  called  a  theorem, 
and  in  the  latter  a  problem. 

PROSODY,  that  part  of  Grammar  which  treats  of  the  quan- 
tities and  accents  ofsyllables,  and  the  manner  of  making  verses. 
PROSOPOPOEIA,  a  figure  in  Rhetoric,  whereby  we  raise 
qualities,  or  things  inanimate,  into  persons. 

PROSTHAPHERESIS,is  the  same  as  the  Equation  of  the 
Centre. 

PROSTYLE,  in  ancient  Architecture,  a  range  of  columns  in 
froot  of  a  temple. 

PROTEST,  when  one  openly  affirms,  that  he  does  either  not 
at  all,  or  but  conditionally,  jield  bis  consent  to  any  act,  or  unto 
the  proceeding  of  a  judge  in  court  wherein  his  jurisdiction  is 
doubtful,  or  to  answer  upon  his  oath  any  farther  than  by  law 
be  is  bound. 

Protest,  is  also  that  net  by  which  the  holder  of  a  bill  of 
exchange  declares,  that  such  bill  is  dishonoured. 

Protest,  in  naval  language,  an  instrument  drawn  up  In 
writing,  and  attested  before  a  justice  of  the  peace  (or  a  eoosul 
or  vice-consul  in  foreign  parts,)  by  the  master  of  a  merchant- 
ship  and  a  part  of  the  ship's  crew,  after  the  expiration  of  a 
voyage,  describing  the  severity  of  the  voyage,  whereby  the 
ship  has  suffered,  or  may  suffer,  in  her  hull,  rigging,  or  cargo. 
It  is  chiefly  intended  to  shew  that  such  damages  did  not 
happen  through  any  neglect  or  misconduct  of  the  master  or  his 
officers,  he 

PROTESTANT,  a  name  first  given  in  Germany  to  those  who 
adhered  to  the  doctrine  of  Luther;  because  in  lo28  they  pro- 
tested against  a  decree  of  the  emperor  Charles  V.  and  the  diet 
of  Spires ;  durlaring,  that  they  appealed  to  a  general 
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Tht  earn*  nemo  also  lias  bee a  given  to  those  of  tbe  sentiments 
of  Calvin,  and  it  now  become  a  common,  denomination  for  all 
those  of  the  reformed  churches. : 

PROTHONOTARY,  a  term  which  properly  signifies  first 
notary*  and  which  was  anciently  the  title  of  the  principal  nota- 
tita  of  the  emperors  of  Constantinople.  Prothonotary  with  as 
if  used  foe  an  ofioer  in  the  Coorts  of  King's  Bench  and  Com- 
mon Pleas ;  the  former  of  which  courts  has  one,  and  the  latter 
three.  The  prothonotary  of  the  King's  Bench  records  all  civil 
actions  aoed  in  that  court,  as  tbe  clerk  of  tbe  crown-office  does 
all  hi  mill i ill  causes.  Tbe  prothonotaries  of  tbe  Common  Pleas 
enter  and  enrol  nil  declarations,  pleadings,  assises,  judgments, 
and  notions ;  they  also  make  oot  all  judicial  writs,  except  writs 
of  habeaa-corpns,  and  distringas  jurator,  for  which  there  is  a 
particular  omee,  called  the  habeas  corpora  office ;  they  likewise 
enter  recognisances  acknowledged*  and  all  common  recoveries ; 
make  exemplification  of  records,  &c. 

PROTOXIDE,  in  Chemistry,  a  term  used  to  denote  the 
minimum  of  oxidisement. 

PROTRACTION,  the  same  with  plotting. 

PROTRACTOR,  is  the  name  of  an  instrument  used  for 
protracting  or  laying  down  on  paper  the  angles  of  a  field  or 
other  figure.  The  protractor  is  a  small  semicircle  of  brass,  or 
other  solid  matter,  tbe  limb  or  circumference  of  which  is  nicely 
divided  into  one  hundred  and  eighty  degrees ;  it  serves  not 
only  to  draw  angles  on  paper,  or  any  plane,  but  also  to  exa- 
mine the  extent  of  those  already  laid  down.  For  this  last  pur- 
pose let  tbe  small  point  in  the  centre  of  the  protractor  be 
placed  above  the  angular  point,  and  make  tbe  side  coincide 
with  one  of  the  sides  that  contain  the  angle  proposed ;  then  the 
nomber  of  degrees  cut  off  by  tho  other  side,  computing  on  the 
protractor,  will  shew  the  quantity  of  the  angle  that  was  to  be 
measured.  Protractors  are  now  more  usually  made  in  the 
form  of  a  parallelogram,  and  properly  graduated  at  the  npper 
edge. 

PROVIDENCE,  tbe  conduct  and  direction  of  the  several 
pasts  of  the  universe,  by  a  superior  intelligent  Being. 

PROVINCE,  the  circuit  of  an  archbishop's  jurisdiction. 

PROVISO,  in  Law,  a  condition  inserted  in  a  deed,  upon  the 
observance  whereof  tbe  validity  of  the  deed  depends. 

PROVOST,  an  officer,  whereof  there  are  divers  kinds,  civil, 
military,  fco. 

Provost  of  a  city  or  town,  is  the  chief  municipal  magistrate 
in » several  trading  cities,  particularly  in  Scotland,  being  the 
ansae  with  mayor  in  England. 

Provost  Marshal  of  an  Army,  is  an  officer  appointed  to  seize 
and  secure  deserters,  and  all  other  criminals.  He  is  to  hinder 
soldiers  from  pillaging,  to  indict  offenders,  and  to  see  the  sen- 
tence passed  on  them  executed.  He  also  regulates  the  weights 
and  measures,  and  the  price  of  provisions,  &c.  in  the  army. 

PROVOST-MARSHAL,  an  officer  appointed  to  take  charge 
of  prisoners  at  a  court-martial. 

PROW,  a  name  given  by  seamen  to  the  beak  or  pointed  cut- 
water of  a  xebec,  galley,  or  polacre.  The  upper  part  of  the 
prow  is  nsnaHy  furnished  with  a  grating  platform  for  the  con- 
venience of  tbe  seamen,  wbo  walk  out  to  perform  whatever  is 
necessary  about  the  sails  or  rigging  on  the  bowsprit. 

PRUNELLA  Vulgaris.  (Selfheal.)  The  leaves  have  an 
herbaceous  roughiik  taste,  and  hence  stand  recommended  in 
hssmorrhages  and  alviae  fluxes.  It  has  been  principally  cele- 
brated as  a  vulnerary,  whence  its  name ;  and  in  gargarisms  for 
aphthm  and  inflammations  of  the  fauces. 

PRUNELLiE,  Sal,  a  preparation  of  purified  saltpetre. 

PRUNES,  are  plums  dried  in  the  sunshine,  or  in  an  oven. 

PRUNING,  in  Gardening  and  Agriculture,  ia  the  lopping  off 
the  swperfluoo*  branches  of  trees,  in  order  to  make  them  bear 
better  Irak,  grow  higher,  or  appear  more  regular.  Pruning, 
though  an  operation  of  very  general  use,  is  nevertheless  rightly 
understood  by  few ;  nor  can  it  be  learned  by  rote,  or,  indeed, 
wholly  by  books,  but  requires  a  strict  observation  of  tbe  dif- 
ferent manners  of  growth  of  the  several  sorts  of  fruit  trees  ;  the 
proper  method  of  doing  which  cannot  be  known,  without  care- 
folly  observing  how  each  kind  is  naturally  disposed  to  produce 
its  fruit ;  for  some  do  this  on  the  same  year's  wood  as  vines  ; 
other*,  for  the  moat  part,  npoo  the  former  year's  wood,  as 
pnaohoj,  nectarines*  fro.  and  others,  npoo  spurt  which  are 


produced  upon  wood  el  threes  few.  Ice.  to  flnteem  or  twenty 
years'  old,  aa  peart,  plums,  cherries,  &c.  therefore,  in  order  to 
the  right  management  of  finit  trees,  provision  shoold  always  he 
made,  to  have  a  sufficient  quantity  of  bearing  wood  in  every 
part  of  the  trees,  and  at  the  same  time  there  should  not  he  a 
superfluity  of  oaeleas  branches,  which  would  exhaust  the  SMiajJa 
of  the  trees,  and  cause  them  to  decay  ia  a  tow  years.  Tht 
reasons  for  pruning  of  fruit  trees  are,  1.  To  preserve  them 
longer  in  a  vigorous  bearing  state :  2.  To  tender  them  mere 
beautiful :  and,  3.  To  cause  the  fruit  to  be  larger  and  better 
tasted. 

PRUNUS,  a  genua  of  the  monogynia,  order,  in  the  met* 
sandria  class  of  plants;;  and  in  tbe  natural  method  ranking 
under  the  3flth  order  pomacem.    There  are  thirty-three  spetitt. 

Prunus  Domestica.  (The  Common  Plum  Tree.}  The  me- 
dical effects  of  the  damson  and  common  prunes  are,  to  abate 
heat,  and  gently  loosen  the  belly ;  which  they  perform  by  mbri- 
cating  the  passage,  and  softening  the  excrement.  They  are 
of  considerable  service  in  costivenesa  accompanied  with  heat 
or  irritation,  which  the  more  stimulating  cathartics  would  tend 
to  aggravate :  where  prunes  are  not  of  themselves  soffieieat; 
their  effects  may  be  promoted  by  joining  with  them  a  little 
rhubarb  or  tbe  like ;  to  which  may  be  added  some  carmina- 
tive ingredient,  to  prevent  their  occasioning  flatulencies.  Pro- 
nelloes  have  scarce  any  laxative  quality;  these  are  mild, 
grateful  refrigerants,  and  by  being  occasionally  kept  in  the 
mouth,  usefully  allay  the  thirst  of  hydropic  persons. 

Prunus  Lauro-cerasus.  (The  Common  Laurel.)  The  leaves 
of  the  laurel  have  a  bitter  taste,  with  a  flavour  resembling  that 
of  the  kernels  of  tbe  peach  or  apricot ;  they  communicate  at 
agreeable  flavour  to  aqueous  and  spirituous  fluids,  either  by 
infusion  or  distillation.  The  distilled  water  applied  to  tht 
organs  of  smelling  strongly  impresses  the  mind  with  the  same 
ideas  as  arise  from  the  taste  of  peach  blossoms  or  apricot 
kernels :  it  is  so  extremely  deleterious  in  its  nature,  and  some- 
times so  sudden  in  its  operation,  as  to  occasion  instantaneous 
death ;  but  it  more  frequently  happens  that  epileptic  symptoms 
are  6rst  produced.  This  poison  was  discovered  by  accident  ia 
Ireland  in  the  year  1728;  before  which,  it  was  no  uncommon 
practice  there,  to  add  a  certain  quantity  of  laurel  water  tt 
brandy,  or  other  spirituous  liquors,  to  render  them  agreeable 
to  the  palate.  At  that  time  three  women  drank  some  laurel- 
water  ;  and  one  of  them  a  short  time  afterwards  became  vio- 
lently disordered,  lost  her  speech,  and  died  in  about  an  hoar. 
A  gentleman  at  Guildford,  some  few  years  back,  also,  by  mak- 
ing an  experiment  as  lie  intended  on  himself,  was  poisoned  by 
a  small  dose :  he  did  not  survive  the  taking  it  more  than  two 
hours.  In  consequence  of  the  above  poisonous  principle  exist- 
ing in  the  laurel,  it  has  been  recommended  to  persona  m  tt 
cautious  how  they  make  use  of  the  leaven  of  tbat  shrub,  wUm 
is  a  usual  practice  with  cooks  for  giving  flavour. to  costards, 
blanch-mange,  and  other  made-dishes,  lest  the  narcotic  prin- 
ciple should  be  also  conveyed,  to  the  detriment  of  the  health 
of  persons  wbo  eat  of  them.  And  the  same  may  be  said  of  the 
kernels  of  all  stone-fruits ;  for  the  flavours  given  to  novae, 
ratafia,  and  other  liquors  which  are  highly  prized  by  epievra, 
are  all  of  them  derived  from  the  same  principle  as  ratrrefwattr, 
and  which,  on  chemical  investigation,  is  found  to  be  prussfc 
acid.  This  exists  in  considerable  quantities  in  the  bitter 
almond,  and  which  when  separated  proves  to  be  the  mast 
aetlve  poison  known,  to  the  human  as  well  as  all  other  aurimal 
existence.  This  principle,  and  its  mode  of  extraction,  saoald 
be  made  equally  as  public  as  the  necessity  of  aeientifle  re- 
searches requires.  We  cannot  with  propriety  accuse  either 
this  tree  or  the  laurel  as  being  poisonous,  because  the  inre- 
nuity  of  mankind  has  found  out  a  mode  of  extracting  mis 
active  acidulous  principle,  and  which  it  so  very  ssosj)  in  pro- 
portion to  the  wholesome  properties  of  the  fruit,  ns  not  to  be 
suspected  of  any  danger  but  for  this  discovery.  As  well  might 
we  accuse  wheat  of  being  poisonous,  because  it  yields  on  dis- 
tillation brandy,  which  has  been  known  to  krH  many  a  strong* 
bodied  fellow  who  has  indulged  in  this  favourite  beverage  tt 
excess.  An  eminent  chemist  observes,  that  he  baa  made 
experiments  with  the  oxalic  acid,  and  found  that  when  this 
was  also  concentrated,  it  has  similar  effects ;  insomuch  that  bo 
animal  can  contain  a  grain  of  it  if  taken  into  the  throat  or  sin* 
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ntacb :  and  thus  might  we  alio  be  led  to  consider  the  elegant, 
and  in  itself  harmless,  wood-sorrel,  a*  a  poisonous  plant. 

PRUS8IC  Acid,  in  Chemistry  and  the  Arts,  is  one  or  the 
moit  important  of  the  acids.  Il  was  discovered  by  accident 
about  the  beginning  of  the  last  century  by  Diesbach,  a 
chemist  of  Berlin.  This  gentleman  wishing  to  precipitate  a 
decoction  of  cochineal  with  nit  alkali,  got  some  potash,  on 
which  he  bad  distilled  for  several  times  his  animal  oil,  and 
sa  there  was  some  salphate  of  iron  in  the  decoction,  the 
liquor  instantly  exhibited  a  beautiful  blue  in  the  place  of  a 
red  precipitate.  Hence  he  saw  the  method  of  producing  thi 
same  substance  at  pleasure,  and  it  soon  became  an  object  of 
commerce,  and  obtained  the  name  of  Prussian  blue,  from  tbe 
place  where  it  was  discovered.  This  substance  is  now  formed 
chiefly  during  the  decompose  lion  of  animal  substances  in 
high  temperatures.  Three  parts  of  blood,  evaporated  to  dry- 
ness io  an  iron  dish,  are  to  be  mixed  with  one  part  of  sub- 
carboostu  of  potash  (common  pcurlash),  and  calcined  in  a 
crucible,  which  should  be  only  two-thirds  filled  by  the  ma- 
terials, and  covered  with  a  lid.  Tbe  calcination  most  be 
continued  with  a  moderate  heat  as  long  as  the  flame  issues 
from  the  crucible;  and  when  it  becomes  faint,  and  likely  to 
be  extinguished,  the  process  must  be  stopped.  Throw  the 
mass  when  cold,  into  ten  or  twelve  parts  of  water;  allow  it 
to  soak  a  few  hours,  and  then  boil  them  together  io  an  iron 
kettle.  Filter  the  liquor,  and  contiuua  pouring  bot  water  on 
the  miss  as  long  as  it  acquires  any  laste.  To  this  solution 
add  one  composed  of  two  parts  of  alum  and  one  of  sulphate  of 
iron  in  eight  or  ten  of  boiling  water,  and  continue  the  mixture 
as  long  as  any  effervescence  and  precipitation  ensues.  Wash 
the  precipitate  several  times  with  boiling  water.  It  will  have 
■  green  colour ;  bat  on  the  addition  of  a  quantity  of  muriatic 
acid,  equal  to  twice  that  of  the  sulphate  of  iron  which  has  been 
used.  It  will  assume  a  beaulifol  blue  colour.  Wash  it  again 
with  water,  and  dry  it  in  a  gentle  heat.  In  this  slate  it  is  the 
pigment,  called  Prussian  blue,  which  consists  of  a  mixture  of 
praasiate  of  iron  with  aluminc.  From  prussiate  of 'iron,  tbe 
prassic  acid  may  bo  separated  by  the  following  process:  mix 
two  ounces  of  red  oxide  of  mercury,  prepared  by  nitric  acid, 
with  (bar  ounce  of  finely  powdered  Prussian  blue,  and  boil  the 
mixture  with  twelve  ounces  of  water  in  a  glass  vessel,  shaking 
frequently .  Filler  Ihc  solution,  which  is  a  prussiate  of  mercury, 
while  hot,  and  when  cool  add  to  it  in  a  bottle  two  ounces  of 
iron  Gliogs,  and  sis  or  seven  drachms  of  sulphuric  acid  ;  shake 
these  together,  decant  the  clear  liquor  into  a  rectort,  and  dis- 
till off  one-fourth  of  the  liquor.  The  distilled  liquor  is  the 
prassic  acid,  which  combines  with  alkalies  and  earths,  and  has 
many  of  the  properties  belonging  to  the  other  acids.  It  has  a 
awectish  taste,  and  a  smell  resembling  that  of  bitter  almonds :  it 
does  not  redden  blue  vegetable  colours.  It  precipitates  sul- 
pbnrcts,  and  curdles  soap.  It  separates  allutnine  from  nitric 
acid.  Oxygenized  muriatic  acid  entirely  decomposes  it.  It 
does  not  appear  to  have  a  strong  affinity  fur  alkalies,  nor  does 
it  take  them  from  carbonic  acid,  for  no  effervescence  arises  on 
adding  it  to  a  solution  of  alkaline  carbonates;  on  the  contrary, 
iU  combinations  with  alkalies  and  earths  arc  decomposed 
by  exposure  to  carbonic  acid,  even  wbeo  highly  diluted,  as  in 
atmospheric  air.  It  readily  combines,  however,  with  pure 
alkalies,  destroys  their  alkaline  properties,  and  forms  crystaltiz- 
able  salts.  It  does  not  precipitate  iron  blue,  bot  green,  and 
this  green  precipitate  is  soluble  In  acids.  The  ray*  of  light 
render  the  green  precipitate  blue,  as  docs  also  the  addition  of 
metallic  iron,  or  sulphurous  acid.' 

PRUSSIAN  BLUE.     See  Prtssic  Acid. 
PRYTANEUM,  in  Grecian  Antiquity,  a  largo  building  In 
Athens,  where  the  council  of  the  prylancs  or  presidents  of  the 
senate  assembled,  and  where  those  who  had  rendered  any  sig- 
■nl  service  were  maintained  at  the  public  expense. 

PSALTERIUM  GEORGII,  the  Harp  of  Vtorgt,  is  a  new 
constellation,  introduced  by  one  of  the  German  astronomers,  in 
honour  of  Ms  late  Britannic  Migcsty  George  III.  It  is  bounded 
on  tbe  north  by  Taurus,  on  the  east  by  Sceptrum  Brandenbur- 
giwm.  on  the  south  by  Eridanus,  and  on  the  west  by  Cetus. 

PSITTACUS.  or  Pahiiot,  a  genus  belonging  to  the  order 
of  picsf.  The  bill  in  Ibis  genus  is  hooked  from  the  base :  and 
the  upper  mandible  is  moveable  ;  the  nostrils  are  round,  placed 


in  the  base  of  the  bill,  which  In  some  specie*  is  furnished  with 
a  kind  of  cero ;  the  tongue  is  broad,  and  blunt  at  one  end  ;  the 
head  is  large,  and  the  crown  flat ;  the  legs  are  short,  the  toes 
placed  two  before  and  two  behind.  These  abound  within  the 
tropics,  and  lite  on  seeds  and  fruit,  in  their  natural  state,  but  in 
confinement  will  eat  both  llcsh  and  fish.  They  often  appear  in 
flocks,  yet  arc  in  such  cases  generally  somewhat  separated 
into  pairs.  They  are  noisy,  mimetic,  singularly  capable  of  arti- 
culating human  sounds,  extremely  docile,  and  long  lived.  They 
breed  in  the  hollows  of  trees,  without  constructing  any  neat, 
and  use  their  feci  as  bands  to  convey  food  to  their  mouths. 
Latham  notices  nnc  hundred  and  thirty  three  species,  and 
Gmelin  no  fewer  than  one  hundred  and  sixty-nine.  The  general 
division  is  regulated  by  the  evenness  or  unevenncss  of  tbe  tails. 
PTOLEMAIC,  or  PlvUmtan  Sgitem  of  Attrotums,  Is  tbat 
invented  by  Claudius  Plolcnireus,  a  celebrated  astronomer 
and  mathematician  of  Pelusium  in  Egypt,  who  lived  in  the 
beginning  of  the  second  century  of  the  Christian  «ra.  This 
hypothesis  supposes  the  earth  imnioveably  fixed  in  the  centre, 
of  the  universe  ,  and  that  the  sun,  the  moon,  the  planets,  and 
stars,  all  move  about  it  from  east  to  west,  once  in  twenty -four 
hours,  in  the  order  following,  ris.  the  Moon  next  to  the  Earth, 
then  Mercury,  Venus,  the  Sun,  Mars,  Jupiter,  Saturn,  tbe  fixed 
stars,  the  first  and  second  crystalline  heavens,  and,  above  all, 
the  fiction  of  their  primum  mobile. 

PUDDING,  a  sea  term,  or  Puddening,  a  thick  wreath  or 
circle  of  cordage,  tapering  from  the  middle  towards  the  ends, 
pointed  all  over,  and  fastened  about  the  main  or  fore  masts  of 
a  ship,  directly  below  the  trusses,  to  prevent  the  yards  from 
falling  down,  when  the  ropes  by  which  they  arc  usually  sus- 
pended arc  shot  away  in  battle.  Puddfning  is  also  sometimes 
placed  on  a  boat's  stem  as  a  kiud  of  fender. 

PUDDING  Stone,  in  Chemistry,  a  term  invented  by  English 
lapidaries  to  designate  one  particular  mineral  aggregate,  con- 
sisting of  oblong  and  rounded  pebbles  of  flint,  about  the  siao  of 
almonds,  imbedded  in  a  bard  siliceous  cement.  The  pebbles 
are  usually  black,  and  the  cement  of  a  light  yellowish  brown. 
It  is  capable  of  receiving  a  very  high  polish,  and  is  used  in 
ornamental  works.  It  is  found  chiefly  in  Essex.  The  French 
mineralogists  have  naturalized  the  term  poutltKyxt,  and  have 
applied  it  Io  all  rounded  stones  imbedded  in  a  cement,  so  as  to 
make  it  nearly  synonymous  to  Ihc  English  "  rubble -stone." 
PULEX,  the  Flea,  a  genus  of  inserts  of  the  order  aptern. 
PULLEY,  one  of  the  simple  machines,  or,  as  they  are  com- 
monly called,  mtehanicai  powen ;  its  theory  is  laid  down  under 
Mechanics.  The  present  article  is  introduced  for  the  pur- 
pose of  mentioning  some  ingenious  practical  combinations  of 
pulleys,  in  addition  to  those  already  exhibited.  The  usual 
methods  of  arranging  pulley*  in  tbeir  blocks  may  be  reduced 
to  two.  Tbe  first  consists  in  placing  them  one  by  the  side  of 
another  upon  the  same  pin :  the  otber,  in  placing  them  directly 
under  one  another  upon  separate  pins.  Each  of  these  methods, 
however,  is  liable  to  inconvenience;  and  Mr.  S  meat  on,  to  avoid 
the  impediments  to  which  these  combinations  are  subject,  pro- 
pose* to  combine  these  two  methods  in  one.  A  very  consider- 
able improvement  in  the  construction  of  pulleys  has  been  made 
by  James  White,  who  obtained  a  patent  fur  his  invention,  of 
wbicb  be  gives  the  following  description. — The  annexed  figure 
shews  the  machine,  consisting  of  two  pul- 
leys, Q  and  R.  one  fixed  and  the  other 
moveable.  Each  of  these  has  six  concen- 
tric grooves  capable  of  having  a  line  put 
round  them,  and  thus  acting  like  as  many 
different  pulleys,  having  diameters  equal 
to  those  of  the  grooves.  Supposing  then 
each  of  the  grooves  to  be  a  distinct  pulley, 
and  that  all  their  diameters  were  equal,  it 
is  evident  that  if  the  weight  144  were  to 
be  raised  by  pulling  at  S  till  the  pulleys 
touch  each  other,  the  first  pulley  must  re- 
ceive the  length  of  line  a*  many  times  aa 
»  there  are  part*  ofthc  line  hanging  between 
it  and  the  lower  pulley.  In  the  present 
'   ins. 
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lower  grooves.  Hence,  as  much  line  must  pass  over  Hit  upper- 
most pulley  as  is  equal  to  twelve  limes  the  distance  of  the  two. 
But,  from  an  inspection  or  the  figure,  it  is  plain  that  the  second 

Culley  cannot  receive  Hie  fall  quantity  of  lino  by  as  much  as 
i  equal  to  the  distance  betwixt  it  and  ilie  first.  In  tike  man- 
ner, the  third  pulley  receives  less  than  the  first  by  as  maoh  as 
is  the  distance  between  the  first  and  third ;  and  so  on  to  the 
last,  which  receives  only  one  twelfth  of  the  whole:  for  this 
receives  its  share  of  line  n  from  a  fixed  point  in  the  upper 
frame,  which  gives  it  nothing ;  while  all  the  others  in  the  same 
frame  receive  tbe  line  partly  by  turning  to  meet  it,  and  partly 
by  the  line  coming  to  meet  them.  Supposing  now  these  pul- 
leys to  be  equal  in  size,  and  to  move  freely  as  the  line  deter- 
mines them,  it  appears  evident,  from  the  nature  of  the  system, 
that  the  number  of  their  revolutions,  and  consequently  their 
velocities,  must  he  in  proportion  to  the  'number  of  suspending 
parts  that  are  between  the  fined  point  above  mentioned,  and 
each  pulley  respectively.  Thus  Hie  outermost  pulley  would  go 
twelve  times  ronnd  in  the  time  that  the  pulley  under  which 
the  part  *  of  the  line,  if  equal  to  it,  would  revolve  only  once  ; 
and  the  intermediate  times  and  velocities  wonld  be  a  series  of 
arithmetical  proportionals,  of  which,  if  the  first  number  were  1, 
the  last  wonld  always  be  equal  to  the  whole  number  of  terms. 
Since  then  the  revolutions  of  equal  and  distinct  pulleys  are 
measured  by  their  velocities,  and  that  it  is  possible  1o  find  any 
proportion  of  velocity  on  a  single  body  ronning  on  a  centre, 
viz.  by  finding  proportionate  distances  from  that  centre  ;  it 
follows,  that  if  the  diameters  of  certain  grooves  in  the  same 
substance  be  exactly  adapted  to  the  above  series,  (the  lino 
itself  being  supposed  inelastic,  and  of  no  magnitude,)  the 
necessity  of  using  several  pulleys  in  each  frame  will  be  obvi- 
ated, and  with  that  some  of  the  inconveniences  to  which  the 
use  of  the  pulley  is  liable.  In  the  figure  referred  to,  the  coils 
of  rope  by  which  tbe  weight  is  supported  aro  represented  by 
tbe  lines  a,  b,  c,  &c.:  a  is  the  line  of  traction,  commonly  called 
the  fall,  which  passes  over  and  under  the  proper  grooves,  until 
it  is  fastened  to  tho  upper  frame  just  above  n.  In  practice, 
however,  tbe  grooves  arc  not  arithmetical  proportionals,  nor 
can  they  be  so ;  for  the  diameter  of  the  rope  employed  must  in 
all  cases  be  deducted  from  each  term;  without  which  the 
■mailer  grooves,  to  which  the  said  diameter  bears  a  larger  pro- 
portion than  to  the  larger  ones,  will  tend  to  rise  and  fall  faster 
than  they,  and  thus  introduce  worse  defects  than  those  which 
they  were  intended  to  obviate.  Tbe  principal  advantage  of 
this  kind  of  pulley  is,  that  it  destroys  lateral  friction,  and  that 
kind  of  shaking  motion  which  is  so  inconvenient  in  the  com- 
mon pulley.  These  pulleys,  when  well  executed,  apply  to 
•scks  and  other  machines  of  that  nature  with  peculiar  advan- 
tage, both  as  to  tbe  time  of  going  and  their  own  durability;  and 
it  is  possible  to  produce  a  system  of  pulleys  of  this  kind  of  six 
or  eight  parts  only,  and  adapted  to  the  pocket,  which,  by 
means  of  a  stain  of  sewing  silk,  or  a  clue  of  common  thread, 
will  raise  upwards  of  a  hundred  weight.  The  friction  of  the 
pulley  is  now  reduced  to  almost  nothing  by  Mr.  Garnetl's 
ingenious  patent  friction- rollers,  which  produce  a  great  saving 
of  labour  and  expense,  as  well  as  in  the  wear  of  the  machine, 


r  centre  pin  and  box,  a  hollow  space  is  left, 

filled  up  by  solid  cqnal  rollers  nearly  touching  each  other. 
These  are  furnished  with  axles  inserted  inio  a  circular  ring  at 
each  end,  by  which  their  relative  distances  are  preserved  ;  nnd 
they  are  kept  parallel  by  means  of  wires  fastened  to  (he  rings 
between  the  rollers,  and  which  are  riveted  to  them. 

PULO,  is  a  general  term  for  island  on  the  coasts  of  Si  am 
and  the  island  of  Sumatra,  in  the  East  Indies,  and  in  the  East- 
ern Indian  Ocean. 

PULSE,  in  the  animal  economy,  denotes  the  beating  or 
throbbing  of  the  heart  and  arteries. 

PUMICE  Stonk,  or  parous  glasses.  When  the  compact 
glasses  arc  exposed  to  the  heat  of  our  furnaces,  they  emit  a 
great  number  of  air  bubbles,  which  render  them  porous  ;  such 
is  the  origin  of  pumice.  It  has  the  same  base  as  compact  glass. 
The  texture  is  fibrous :  the  fibres  have  a  silky  lustre.  Colours 
various  ;  white,  brown,  yellow,  blaek.  Before  the  blow-pipe, 
they  melt  into  a  white  enamel- 
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PUMP,  a  hydraulic  machine  for  raisins;  water  by  the  pres- 
sure of  the  atmosphere.  Tbe  most  important  nnd  certain  part 
of  the  theory  of  pumps  has  been  laid  down  in  the  construction 
of  two  or  three  kinds  which  have  been  already  described  in  this 
work,  under  the  articles  Centrifuo al  Machine,  Fikk-engisk, 
FimcLR,  and  Hydraulics.  A  few  other  useful,  yet  not  con- 
plex,  pumps,  will  be  described  in  the  present  article  ;  nnd  some 
account  will  be  added  of  the  most  ingenious  pistons  and  valves. 
A  modification  of  the  sucking-pump  which  has  been  muebj 
recommended,  is  exhibited  in  the  annexed  figure.  Here  lie 
suction-pipe  C  O  comes  op  through  i 
cistern  RMNL  deeper  or  longer  than 
the  intended  stroke  of  the  piston,  and 
has  a  valve  C  at  top.  The  piston,  or 
wbat  acts  in  lien  of  it,  is  a  lobe  AHOB, 
open  at  both  ends,  and  of  a  diameter 
somewhat  larger  than  that  of  the  inctinn- 
pipe.  Tbe  interval  between  them  is  filled 
up  at  H  O  by  a  ring  or  belt  of  soft  lea. 
ther,  which  is  fastened  to  tbe  outer  tube, 
and  moves  up  and  down  with  it,  sliding 
along  the  smoothly  polished  surface  of 
the  suction-pipe  with  very  little  friction. 
There  is  a  valve  I  on  the  top  of  this  pis- 
ton, opening  upwards.  Water  is  poured 
into  the  outer  cistern.  The  outer  cylin- 
der or  piston  being  drawn  up  from  the  bottom,  tbere  is  a  great 
rarefaction  of  the  air  wbieb  was  between  them,  and  the  atmo- 
sphere presses  the  water  np  through  the  suction-pipe  to  a  cer- 
tain height ;  for  the  valve  I  keeps  shut  by  the  pressors  of  tbe 
atmosphere  and  its  own  weight.  Pushing  down  tbe  piston 
causes  the  air,  which  had  expanded  from  the  suction-pipe  into 
Ion,  to  escape  through  the  valve  I:  drawing  It  up  i 
I  allows  tbe  atmosphere  to  press  more  water  into 
the  suction-pipe,  to  fill  it,  and  alio  part  of  the  piston.  Wbes 
this  is  pushed  down  again,  the  water  which  had  come  through 
the  valve  C  is  now  forced  out  through  the  valve  I  into  Ike 
cistern  KMNL,  and  now  the  whole  is  fall  or  water.  When, 
therefore,  tbe  piston  is  drawn  up,  the  water  follows,  and  Ills 
it,  if  not  thirty-three  feet  above  the  water  In  the  cistern  ;  aid 
wben  it  is  pushed  down  again,  the  water  which  filled  tbe  pistss 
is  all  thrown  out  into  the  cistern;  and  after  this  it  delivers  Hi 
full  contents  of  water  every  stroke.  Tbe  water  in  the  cistern 
KMNL  effectually  prevents  tho  entrance  or  any  air  between 
the  two  pipes ;  so  that  a  very  moderate  compression  of  the  belt 
of  soft  leather  at  the  month  of  the  piston  cylinder  is  sufficient 
to  make  all  perfectly  tight. 

If  a  pump  absolutely  without  friction  be  wanted,  the  fol- 
i  ,g  sectns  preferable  for  simplicity  and  performance  to  any 
i,  when  made  use  of  in  proper  situations.  Let 
N  O,  in  tbe  figure,  be  the  surface  of 
the  water  in  the  pit,  and  K  the  pile* 
of  delivery.  The  pit  must  be  as  deep 
in  water  as  from  K  to  NO.  ABCD 
is  a  wooden  trunk,  round  or  squire, 
open  at  both  ends,  and  having  a  valve 
P  at  the  bottom.  The  top  of  this  treat 
must  be  on  a  level  with  K,  and  has  ■ 
small  cistern  BADF.  It  also  em. 
municates  laterally  with  a  rising  pipe 
0  II  K,  furnished  with  a  valve  at  H 
opening  upwards.  LM  is  a  beam  of 
timher  so  fitted  to  the  trunk  as  to  fill  it 
nithout  sticking,  nnd  is  of  at  least 
equal  length.  It  hangs  by  a  chain 
from  a  working  beam,  and  is  loaded 
on  the  top  with  weights  exceeding 
that  of  the  column  of  water  whkh  it 
displaces.  Now  suppose  this  beau 
allowed  to  descend  from  the  position 
in  which  it  is  drawn  in  the  figure  ;  the 
water  must  rise  all  round  it,  in  tbe 
crevice  which  is  between  it  and  the 
trunk,  and  also  in  the  rising  pipe;  be- 
cause the  valve  P  shuts,  and  H  opens; 
that  when  the  plunger  has  got  to  the  bottom,  the  water  will 
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to  the  top  by  the  action  of  the  moving  power,  the  water  sinks 
■Rain  in  the  trunk,  but  not  in  the  riling  pipe,  because  it  is 
■topped  by  the  valve  H.  Then  allowing  the  plunger  to  descend 
again,  the  water  mnst  again  riie  in  the  trunk  to  the  level  of  K, 
nnd  it  most  now  flow  out  at  K ;  and  the  quantity  discharged 
will  be  equal  to  the  part  of  the  bean  below  the  surface  of  the 

E  it-water,  deducting  the  quantity  which  fills  the  small  apace 
etween  the  beam  and  the  trunk.  This  quantity  may  be  re- 
duced almost  to  nothing,  for  if  the  inside  of  the  trunk  and  the 
outside  of  (he  beam  be  made  tapering,  (he  beam  may  be  let 
down  till  they  exactly  fit ;  and  as  tbis  may  be  done  in  square 
work.agood  workman  can  make  it  exceedingly  accurate.  But 
in  this  case,  the  lower  half  of  tho  beam  and  trnnk  mult  not 
taper;  and  tbis  part  of  the  trnnk  most  bo  of  sufficient  width 
round  the  beam  to  allow  free  passage  into  the  rising  pipe.  Or, 
which  is  better,  the  rising  pipe  must  branch  off  from  the  bot- 
tom of  the  trunk.  A  discharge  may  be  made  from  the  cistern 
E  A  DF,  so  that  as  little  water  as  possible  may  descend  along 
tho  trunk  when  the  piston  is  raised. 

There  can  be  no  doubt,  that  the  above  is  a  very  ingenious 
contrivance,  and  that  it  fully  answers  every  purpose  to  which  ft 
can  be  rendered  applicable.  Indeed,  it  may  be  asserted  with 
safely,  that  among  the  numerous  ramifications  into  which 
mechanism  nnd  the  mechanic  arts  have  been  extended,  scarcely 
any  branch  furnishes  a  greater  variety  than  may  be  found  in 
patnp  machinery.  Under  this  article  many  combinations  of 
power  are  presented  to  the  reader  ;  but  several  others,  equally 
deserving  of  attention,  are  left  unnoticed,  lest  the  whole  should 
become  too  extended.  We  have  endeavoured  to  select  from 
the  leld  of  diversity  such  specimens,  as  display  in  the  powers 
of  invention  tho  greatest  portion  of  originality.  Among  these, 
pemps  that  are  constructed  to  accomplish  the  desired  end, 
either  without  friction,  or  with  its  aggregate  greatly  diminished, 
imperiously  claim  an  tdmission  into  the  pages  of  our  scientific 
miscellany. 

The  most  ingenious  contrivance  of  a  pump  without  friction  is 
that  of  Haskins,  described  in  PhiL  Trans.  No.  3TO,  and  called 
by  bira  the  Quirkiitcer  Pump.  Its  construction  and  mode  of 
operation  are  complicated ;  but  the  following  preliminary  obser- 
vation will,  webope  render  them  abundantly  plain. 

Let  there  he  (see  Gg.)  a  cylindrical  iron 
pipe,  about  six  feet  long,  open  at  top; 
also  another  cylinder,  connected  with  it 
at  bottom,  and  of  smaller  diameter.  It 
may  either  be  solid,  or,  if  hollow,  it  mnst 
be  close  at  top.  Let  a  third  iron  cylinder, 
of  an  intermediate  diameter,  be  made  to 
move  np  and  down  between  the  other  two 
without  touching  either,  but  with  as  little 
interval  as  possible.  This  middle  cylin- 
der communicates  by  means  of  the  pipe 
A  B,  with  tho  upright  pipe  F  E,  having 
valves  C  and  D  (both  opening  upwards) 
adjoining  to  the  pipo  of  communication. 
Suppose  the  outer  cylinder  suspended  by 
chains  from  the  end  of  a  working  beam, 
and  let  mercury  be  poured  into  the  Inter- 
val between  the  three  cylinders  till  it  fills 
the  apace  to  about  tbree-fourtlia  of  their 
height.  Also  suppose  that  the  lower  end  of  the  pipe  F  E  is 
immersed  into  a  cistern  of  water,  and  that  the  valve  D  is  less 
than  43  feet  above  the  surface  of  Ibis  water. 

Now,  suppose  a  perforation  made  sonieu  here  in  the  pipe  A  I), 
and  a  communication  made  with  an  air-pump.  When  the 
air-pump  is  worked,  the  air  contained  in  C  E,  in  A  B,  anil  in 
the  apace  between  the  inner  and  middle  cylinders,  is  rarilicd, 
and  is  abstracted  by  the  air-pump ;  for  the  valve  I)  imme- 
diately shuts.  Tho  pressure  of  the  atmosphere  will  cause  the 
water  to  rise  in  the  pipe  C  E.  and  wilt  cause  the  mercury  to 
rise  between  the  inner  and  middle  cylinders,  and  sink  between 
(be  outer  and  middle  cylinders.  Let  us  suppose  mercury  13 
limes  heavier  than  water;  then  for  every  Toot  that  the  water 
rises  in  EC,  the  level  between  (he  outside  and  inside  mercury 
will  vary  an  inch  :  and  if  we  suppose  II  ft  to  be  .Mi  feet 
then  if  we  can  rarefy  the  air  so  as  to  raise  the  water  to  D 


the  outside  mercury  will  be  depressed  to  9  and  r,  and  the  inside 
mercury  will  have  risen  tor,  (,17,  and  I  r,  being  about  30  inches. 
In  this  slate  of  things,  the  water  will  run  over  by  the  pipe  II  A, 
and  every  thing  will  remain  nearly  in  (bis  position.  The 
columns  of  water  nnd  mercury  balance  each  other,  and  balance 
the  pressure  of  the  atmosphere.  While  things  are  in  this  state 
of  equilibrium,  if  we  allow  tho  cylinders  to  descend  a  little,  the 
water  will  rise  in  the  pipe  F  K,  which  we  may  now  consider  as 
a  suction  pipe;  for  by  his  motion  (he  capacity  of  (he  whole  is 
enlarged,  and  therefore  (he  pressure  of  the  atmosphere  will 
still  keep  it  full,  and  the  situation  or  the  mercury  will  again  be 
be  in  equilibria  It  nil!  be  a"  little  lower  in  the  inside  space, 
and  higher  in  the  outside. 

Taking  this  view  of  tilings,  wc  see  clearly  how  the  water 
is  supported  by  the  atmosphere  at  a  very  considerable  height. 
The  apparatus  is  analogous  to  a  syphon  which  has  one  leg  filled 
with  water  and  the  oilier  with  mercury.  But  it  was  not  neces- 
sary to  employ  an  air-pump  to  fill  it.  Suppose  it  again  empty, 
and  all  the  valves  shut  by  their  nwn  weight.  Let  the  cylinders 
descend  n  little.  The  capacity  of  the  spaces  below  the  valve  II 
is  enlarged,  and  therefore  the  included  air  is  rarefied,  and  somo 
of  (he  air  in  the  pipe  CK  must  diffuse  itself  into  the  space  quit- 
ted by  the  inner  cylinder.  Therefore  the  atmosphere  will  press 
some  water  up  the  pipe  F  E,  and  some  mercury  into  the  inner 
space  between  iho  cylinders.  When  the  cylinders  are  raised 
again,  (he  air  which  came  from  the  pipe  C  E  would  return  into 
it  again,  but  is  prevented  by  the  valve  C.  Raising  the  cylin- 
ders to  their  former  height  would  compress  this  air ;  it  there- 
fore lilts  (he  valve  11,  and  escapes.  Another  depression  of  the 
cylinders  will  have  a  simitar  effect.  The  water  will  rise  higher 
iu  F  C,  and  the  mercury  in  the  inner  space ;  and  then  after 
repeated  strokes  the  water  will  pass  the  valve  C,  and  fill  the 
11  hole  apparatus,  as  the  air-pump  had  caused  it  to  do  beibro. 

]>.  The  position  of  the  cylinders  when  things  are  in 

\  this  sitoation  is  represented  in  this    figure,  the 

*  outer  and  inner  cylinder  in  their  lowest  position 

having  descended  about  30  inches.  The  mercury 
in  the  outer  space  stands  at  a  r,  a  little  above  the 
middle  of  (be  cylinders,  and  the  mercury  in  the 
inner  space  is  near  the  top  1 1  of  the  inner  cylin- 
I  der.    Now  let  the  cylinders  be  drawn  up.    The 

'lAl'  water  above  the  mercury  cannot  get  back  again 

Jlf,  through    the    valve    C,  which  shuts  by  its  own 

|j  I  weight.     We  (here fore  attempt  to  compress  it; 

fi  L,         but  the  mercury  yields,  and  descends  in  the  inner 

I  I  apace,  and  rises  in  the  outer  till  both  arc  quickly 

II  on  a  level,  about  the  height  ».  If  we  continue 
I  H  to  raise  the  cylinders,  tbe  compression  forces  out 
fl-fl  more  mercury,  and  it  now  stands  lower  in  the  in- 
ner than  in  the  outer  apace.  But  that  there  may  be  something  to 
balance  this  inequality  of  the  mercurial  columns,  tbe  water  goes 
through  the  valve  1>,  and  the  equilibrium  is  restored  when  the 
height  of  the  water  in  (lie  pipe  E  D  above  the  surface  of  the 
internal  mercury  is  twelve  times  the  difference  of  the  mercurial 
columns  (on  the  former  supposition  of  specific  gravity).  If  the 
quantity  of  water  be  such  as  to  rise  two  feet  in  the  pipe  E  D, 
the  mercury  in  (lie  outer  space  will  be  (wo  inches  higher  (han 
that  in  the  inner  space.  Another  depression  of  the  cylinders 
will  again  enlarge  the  space  within  the  apparatus,  the  mercury 
will  take  the  petition  of  the  last  figure,  and  more  water  will  come 
in.  ltaising  the  cylinders  will  send  (his  water  four  feet  up  the 
pipe  ED.  and  the  mercury  will  be  four  inches  higher  in  the  inner 
than  in  the  outer  space.  Repeating  this  nperstion.  the  water  will 
be  raised  still  higher  in  D  E  ;  and  this  will  go  on  till  the  mercury 
in  the  outer  space  reaches  the  top  of  thcoylinder :  and  this  is  the 
limit  of  the  performance.  The  dimensions  with  which  wesct  oat 
will  enable  the  machine  to  raise  the  water  about  30  reel  in  the 
pipe  E  I) ;  which,  added  to  tbe  30  feet  of  C  F.  makes  the  whole 
height  above  the  pit  water  (iO  feet.  By  making  tbe  cylinders 
longer  we  increase  the  height  of  Fit.  This  machine  must  be 
worked  with  great  attention,  and  but  slowly  ;  for  at  the  begin- 
ning of  the  forcing  stroke  the  mercury  very  rapidly  sinks  in  the 
inner  space  and  rises  in  the  outer,  and  will  dash  out  and 
be  lost.  To  prevent  this  as  much  as  possible,  the  outer  cylinder 
terminates  in  a  sort  of  cop  or  dish,and  the  inner  cylinder  should 
be  tapered  at  the  top. 
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A  Quicksilver  Pump  has  been  lately  contrived  by  a  Mr.  Clarke 
of  Edinburgh,  for  the  purpose  of  raising  water  without  friction, 
and  in  its  construction  is  essentially  different  from  that  of  Mr. 
Haskins,  having  great  power  in  drawing  and  forcing  water  to 
any  height,  and  possessing  extreme  simplicity  in  its  construe- 

nil  the  main  pipe  in- 
serted into  the  well  b -,  a 
vahc  is  situated  at  e,  and 
another  at  d,  bolli  opening 
upwards  ;  a  piece  of  iron 
tubo  is  then  l>ent  into  a 
circular  form,  as  at/,  again 
turned  off  at  y  in  an  angu- 
lar direction,  so  as  to  pass 
through  a  stuffing  box  at 
A,  and  from  thence  bent 
outwards  as  at  i,  connect- 
ing itself  with  the  ring.  A 
quantity  of  quicksilver  is 
then  put  into  the  ring  Oil- 
ing it  from  ij  to  q,  and  the 
ring  being  made  to  vibrate 
upon  its  axis  h,  a  vacuum 
is  effected  in  the  main 
pipe  by  the  recession  of 
the  mercury  from  y  to  i, 
thereby  causing  the  walcr 
to  rise  and  fill  the  vacuum; 
upon  the  motion  being  re- 
versed, the  quicksilver 
slides  back  to;/,  forces  up  the  water,  and  expels  it  at  the  spout 
t.  Mr.  Clark  calculates  that  a  pump  of  this  description  with  a 
ring  twelve  feet  in  diameter,  will  raise  water  the  same  height 
as  the  common  lifting  pump,  and  force  it  one  hundred  and  fifty 
feet  higher  without  any  friction. 

The  following  pump,  without  friction,  may  bo  constructed  in 
a  variety  of  ways  by  any  common  carpenter,  without  the  assist- 
ance of  the  pump-maker,  or  plumber,  and  will  be  very  effective 
for  raising  a  great  quantity  of  water  to  small  heights, 
draining  marshes,  in  a  rl  pi  Is,  quarries,  &c, 
vice  of  a  house. 

A 11 C  D  in  this  figure  is  a  square  trunk  of 
carpenter's  work  open  at  both  ends,  and 
having  a  little  cistern  and  spout  at  top.  Near 
the  bottom  there  is  a  partition  madeof  board, 
perforated  with  a  hole  B,  and 
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i  fold  of  thin  leather,  such  as  sheep- 
skin, between  the  canvass  bags.  This  is 
firmly  nailed  to  the  board  B  with  soft  leather 
between.  The  upper  cud  of  this  bag  is  fixed 
on  a  round-  board  haviug  a  hole  and  valve 
F.  This  board  may  be  turned  in  the  lathe 
with  a  groove  round  its  edge,  and  the  bag 
fastened  to  it  by  a  cord  bound  tight  round 
it.  The  fork  of  the  piston  rod  FG  is  firmly 
fixed  into  this  board  ;  the  bag  Is  kept  dis- 
tended by  a  number  of  wooden  hoops  or 
rings  of  strong  wire//,//,//,  Sec.  put  into 
it  at  a  few  inches'  distance  from  each  other.  It  will  be  propel 
to  connect  these  hoops  before  putting  them  in,  by  three  or  font 
cords  from  top  to  bottom,  which  will  keep  them  at  their  proper 
distances.  Thus  will  the  bag  have  the  form  of  a  barber's  bel- 
lows powder-puff.  The  distance  between  the  boops  should  be 
about  twice  the  breadth  of  the  rim  of  the  wooden  ring  to  which 
the  upper  valve  and  piston  rod  are  fixed.  Now  let  this  trunk 
be  immersed  in  the  water.  It  is  evident  that  if  the  bag  be 
stretched  from  the  compressed  form  which  its  own  weight  will 
give  it  by  drawing  up  the  piston  rod,  its  capacity  will  be 
enlarged,  the  valve  F  will  be  shut  by  its  own  weight,  the  air  in 
the  bag  will  be  rarefied,  and  the  atmosphere  will  press  the  water 
into  the  bag.  When  the  rod  is  thrust  down  again,  this  water 
will  come  out  by  the  valve  F.  and  fill  part  of  the  trunk.  A  re- 
petition of  the  operation  will  have  a  similar  effect;  the  trunk 


will  be  filled,  and  the  water  will  at  last  be  discharged  by  the  spoat 
— The  same  hag. piston  may  be  employed  for  a  forcing  passn, 
by  placing  it  below  the  partition,  and  inverting  the  valve;  tit 
it  will  then  be  equally  strong,  became  the  resistance  a  thai 
case  too  will  act  by  compression. 

SinyU  Barrel  Pump,  with  a  Double  Action. — An  ingcatow 
variation  in  the  construction  of  the  sucking  pomp,  is  that  arilk 
two  piston  rods  in  the  same  barrel,  invented  by  the  Ink 
W.  Taylor,  of  Southampton.  A  vertical  section  of  this  pa* 
is  given  in  the  agara. 
The  pis  ton  rods,  have  neks 
at  their  upper  parts  wark- 
ing  on  the  opposite  tula 
of  a  pinion,  and  kept  to 
their  proper  positions  by 
friction  rollers.  Tnevatvss 
used  in  Ihia  pomp  are  of 
three  kinda,  aa  shewn  a 
a,  6,  and  e.  The  former  > 
a  spheric  segment  which 
slides  up  and  down  on  the 
piston  rod,  and  is  brought 
down  by  its  own  weight; 
the  second,  6,  is  called  Us 
pendulum  valve;  and  the 
third,  c,  in  a  globe  whit* 
is  raised  by  the  riling  wa- 
ter, and  falls  again  by  hs 
own  weight.  Each  ef 
these  valves  will  ilina 
gago  itself  from  esipt, 
aand,  gravel,  fcc  bronght 
up  by  the  water.  lathis 
kind  of  pomp  the  piilaas 
may  either  be  put  in  mo- 
tion by  a  handle  in  the 
usual  way,  or  a  rope  may 
pass  round  the  wheel  it 
in  a  proper  groove,  the 
two  ends  of  which,  after 
crossing  at  the  lower  part 
of  the  wheel,  may  be  pull, 
ed  by  one  man  or  mare, 
on  each  side.  A  pump  of  this  kind,  with  a  seven-inch  bore, 
heaves  a  ton  twenty-four  feet  high  in  a  minute,  with  ten  nea, 
five  only  working  at  a  time  on  each  side. 

Another  improvement  of  the  common  pnmp  has  been  Bads 
by  Todd,  of  Hull.  This  invention,  in  some  particulars,  beaw  a 
resemblance  to  the  ordinary  one,  hut  be  baa  contrived  to  doable 
its  powers  by  the  following  means  :— Having  prepared  the  pis- 
ton cylinder,  which  may  be  twelve  feet  high,  he  cuts  front  the 
bottom  thereof  about  three  feet ;  at  the  end  of  the  great  eyha- 
der  he  places  an  atmospheric  valve,  and  to  the  top  of  the  aval 
cylinder  a  serving  valve,  In  the  bottom  of  tbe  small  cylinder, 
which  contains  the  serving  valve,  is  inserted  an  oblong  e#hv 
tical  curved  tube,  of  equal  calibre  with  the  principal  ejtrnder, 
and  the  other  end  is  again  inserted  in  the  top  of  the  great  eyka- 
dcr.  This  tube  is  divided  in  the  same  manner  ■■  the  Int 
cylinder,  with  atmospheric  and  serving  valves,  exactly  paraud 
to  the  valves  of  the  first  cylinder.  The  pomp,  than  havier 
double  valves,  produces  double  effects,  which  effects  may  he 
still  further  increased  by  extending  the  dimensions.  Ttfc 
pump,  in  addition  to  its  increased  powers,  possesses  another 
very  great  and  prominent  advantage.  By  screwing  lo  It  As 
long  leather  tube  and  fire-pipe  of  the  common  engine,  it  ii  la  a 
few  minutes  converted  into  an  effective  fire-engine.  Hence, 
whoever  possesses  one,  may  be  said  to  have  a  eonveaicnt 
domestic  apparatus  against  fire.  Three  men  ean  work  it;  eat 
to  turn  the  winch,  another  to  direct  the  fire-pipe,  and  a  thud  to 
sopply  the  water. 

The  late  Mr,  Benjamin  Martin  invented  a  curious  and  power- 
ful pnmp  with  two  pistons,  the  friction  of  which  was  exceed- 
ingly small.  An  admirableengraving  of  this  pump,  by  Loffry, 
is  given  in  vol.  xx.  of  Tillocb'a  Philosophical  Magazine. 

The  following  is  a  plan  of  a  Gold  Mine  Pump,  which  will 
supersede  the  necessity  of  cutting  new  shafts,  to  suit  the  wind- 


run 
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nd  various  elevations  and  declinations  of  the  mloos.    We 
beam  informed,  that  in  the  gold  and  silver  mines  In  South 
lea,  the  rod  pomp  ii  often  rendered  useless,  from  the  want 
m  such  contrivance 
vriptiim. — r  r   represent   a   pipe 
Miters  tho  well,  and  is  supplied 
rater  bj  means  of  the  presiin? 
t  of  the  atmosphere;  BEBF. 
wo   working-   barrels ;    P  P,    the 
pipe;    CCCC   are   half-inch 
filed  with  water ;  a  a  the  work- 
cam,   thai    acta   on  the    pistons 
that  work  on  the  half-inch  pipes  ; 
i  are  buckets ;  «  b,  evacuanls.    If 
■all  quantity  of  water  Issue  into 
'asnants,  the  piston  blocks,  xx. 
It  hack  through  the  valves  5,8; 
rabera  1,3,3,4,  represent  the 

-haps  a  rough  calculation  would 
b  best  mode  of  elucidating  the 
pie  of  this  invention.  Let  os 
«•  the  depth  of  the  pipes  C  P  to 
>  feet,  the  barrels  four  feet,  and 
ipe  rr  16  feet;  the  diameter  of 
©vo  to  be  20  inches,  except  that 

pipes  CCCC,  which  is  half  an 

The  weight  of  the  water  on  the 
ta  «a,  weighs  30  pounds;  the 
■re  on  the  buckets  S  S  is  equal  to  1500  pounds  each ;  no 
it  the  rising  of  the  piston  SI,  the  pressure  of  the  atmo- 
s,  1500  pounds,  will  force  the  bucket  8  e  up,  so  tbat  the 
will  keep  rutin*  with  the  piston  M,  at  the  same  lime  the 
i  N  will  be  forcing  tbe  water  downwards.  The  water  will, 
sequence,  force  the  bucket  a,  so  tbat  the  water  in  the 
;  is  forced  out  through  the  valve  3,  into  the  pipe  PP,  and 

W.  Now,  it  is  easily  to  be  perceived,  that  an  evaeoa- 
rill  be  created  at  ■ ;  that  afterwards  the  piston  N  will  be 
,  and  tbe  effect  will  be  as  described  of  M,  and  the  effect 
aa  described  of  N,  and  so  on  alternately,  so  that  a  cou- 

slream  will  flow  out  at  W.  The  pressure  of  1300  pounds 
daeed  in  consequence  of  the  buckets  S  S  being  30  feet 
be  level  of  the  water ;  so  that  there  is  left  five  pounds  on 
aire  inch,  which  multiplied  by  300  inches,  the  area  of  the 
t,  gives  1500  pounds.— The  advantago  of  this  pomp  ia 
■it  aa,  whatever  the  winding  of  the  mines  might  be,  the 
a" such  a  pump  might  be  turned  accordingly,  without  any 
ration  to  the  pump,  and  all  the  expense  of  cutting  new 
i  would  thus  be  saved. 

annexed  figure  represents  a  Pump,  described  bj  M, 

UP  in    his  Ricrialiimt  Mtthimatinuti  tt  Physiques,  which 

n  superior  to  the  pumps  now  in  use.    Its  action  and 

action  may  be  easily  understood  by 

are.    A  is  the  working    cylinder)   11, 

Isten,   or  plunger,  the  rod  of  which,  I  i 

«aa  in  an  air-light  manner,  through    J 

(Bug   box  C.     E  ia  the  suction  pipe. 

a  leading  from  tho  well ;  and  H,  the 

irgiag  pipe.     F  F  and  G  G  are  valves, 

ening  upwards.   The  piston  is  ropre- 

I  aa    ascending,   and    therefore    the 

at  FF  arc  open,  and  at  GO  shut 
*  plate  closing  the  bottom  of  the  cy- 
,  and  by  which  tho  whole  may  be 
ily  bolted  down  to  the  work  support-  I 

It  will  easily  be  seen,  tbat  this  pump 

water  both  in  Ibc  ascending  and 
tdlag  stroke  of  tbe  piston,  and  there- 
iffords  a  continued  stream  of  water, 
f  wilb  double  auliun  havo  becu  in 
Mne  time,  but  the  one  now  described  is 
■■pie  and  powerful  than  those  on  tbe  usual  construe- 

Us  AtmMphtric  Pvmp.— This  Ggure  represents  a  pump 
aiag  water  from  wells  between  50  and  60  feet  in  depth, 
aorked  merely  by  a  lever.     Let  A  represent  a   cylinder 


allow  tbe  almospber 


three  feet  in  diameter,  and  30  in 
length,  reaching  below  the  sorfaew 
of  the  water  in  the  well,  furnished 
with  aa  aperture  1*  at  the  top,  C  a 
cylinder  about  eight  inches  In  dia- 
meter, with  an  aperture  at  D.  Let 
E  represent  an  air-tight  valve,  alter- 
nately to  open  and  close  tbe  two 
apertures  B  and  D.  F,  a  valve  that 
will  open  and   close  itself  by  the 

Pressure  of  tbe  atmosphere.  G,  tho 
andle  to  be  used  by  the  operator 
for  opening  and  closing  tbe  aper- 
tures U  and  II. 

When  we  wish  to  work  the  pump, 
the  aperture  B  must,  in  tbe  first  in- 
stance, be  closed,  and  D  of  course 
I  will  remain  open,  to  allow  the  whole 
of  the  air  in  the  large  cylinder  to 
escape,  that  the  water  may  follow ; 
we  then  make  use  of  the  handle,  and 
the  exterior  pressure  of  the  atmo- 
sphere will  raise  the  water  to  the 
height  of  30  feet,  as  in  tbe  common 
atmospheric  pump,  the  valve  F  w  111 
tben  be  closed,  and  10  feet  of  the 
water  in  the  wido  cylinder, retained 
20  feet  above  tbat  in  the  well ;  then 
by  opening  the  aperture  11,  we 
pressure  (o  enter,  at  the  same  lime 
pressing  the  valve  E  againat  the  aperture  D,  making  it  air- 
tight, and  keeping  it  in  that  position,  wc  are  enabled,  by  tho 
continued  action  of  the  piston,  to  raise  that  ten  feet  of  water 
another  thirty  feet  from  its  surface  in  the  large  cylinder,  which 
will  make  fifty  feet  from  its  surface  in  the  well.  Again,  by 
closing  the  aperture  I),  we  repeat  the  operation  in  the  tame 
manner  as  before  described.  But  if  we  were  to  have  the  nar- 
row cylinder  fixed  at  five  feet  down  the  wide  one,  wc  should 
then  be  enabled  to  raise  the  water  fifty-five  feel  from  its  surface 
in  the  well.  We  are  then  enabled  to  raise  water  from  wells 
between  50  and  GO  feet  in  depth,  not  by  a  multiplication  of 
pumps  and  cisterns,  but  by  employing  tbe  atmospheric  pres- 
sure double,  or  at  two  parts  of  the  same  pump.  Instead  of 
having  the  wide  cylinder  A  to  reach  below  tbe  surface  of  tho 
water  in  the  well,  it  will  be  only  requisite  to  havo  it  aa  far 
down  as  the  part  where  the  valve  F  it  situated.  And  it  will  be 
better  to  employ  a  small  suction  pipe  from  beneath  the  valve 
F,  to  the  water  in  the  well,  which  will  produce  the  same  effect 
more  perfectly,  and  in  a  much  shorter  apaco  of  lime. 

The  TripU  Plkp,  a  sketch  of  which  is  given  in  Hie  following 
engraving,  is  taken  from  Bocklcr's  Thtalrum  Slathinamm. 
The  nature  of  the  machinery  by  which  this  pump  is  worked, 
will  be  sufficiently  obvious  to  any  person  after  an  inspection  of 
the  figure.  The  horizontal  wheel  C,  audits  shaft  A,  are  turned 
by  the  capstan  bars  B;  this  wheel  drives  the  pinion  I),  on  the 
axle  of  which  is  the  equalising  fly  K,  and  the  crank  F:  the 
rotatory  motion  of  the  crank  alternately  raises  and  depresses 
the  bar  G,  with  the  lever  H  turning  on  a  roller  and  pivots,  and 
thus  works  the  pump  I :  at  the  aame  time  the  connecting  rutin 
K  move  in  like  manner  the  lever  M,  and  work  the  pump  U : 
and  the  rods  K  move  the  lever  N,  and  work  the  pump  P.  If 
the  levers  H,  M.N,  are  not  so  contrived  ibuLlhe  extremities  ul 
each  shall  move  through  equal  spaces,  the  bores  of  1, 0,  aod  P. 
must  be  made  in  the  inverse  ratio  of  those  spaces,  otherwise 
one  or  other  of  the  reservoirs  may  be  drawn  dry  ;  a  defect  tbat 
should  be  carefully  guarded  against. 

Our  attention  may  now  bo  directed  lo  some  of  the  different 
forma  which  may  be  given  to  the  pistons  and  valves  of  a  pump. 
The  great  desideratum  in  a  piston  is,  that  while  it  be  as  tight 
as  possible,  it  should  have  as  little  friction  aa  is  consistent  with 
tliis  indispensable  quality.  The  common  form,  when  carefully 
executed,  possesses  these  properties  in  an  eminent  degree.  This 
piston  is  a  sort  of  truncated  cone,  generally  made  of  wood  not 
apt  lo  split,  such  as  elm  or  bcceli.  The  small  end  nf  it  is  cut 
off  at  the  sides,  so  as  to  form  a  sort  of  arch,  by  which  it  is 
fastened  to  the  iron  rod  or  spear.  The  two  ends  of  the  conical 
IUII 
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part  may  bo  hooped  with  brass.  This  cone  has  its  larger  end 
surrounded  with  a  ring  or  band  of  strong  leather  fastened  with 
nails,  or  by  a  copper  hoop,  which  is  driven  on  it  at  the  smaller 
cud  ;  lira  farther  this  end  reaches  beyond  the  base  of  the  cone, 
the  belter;  and  the  whole  mast  be  of  uniform  thickness  all 
round,  so  as  to  suffer  equal  compression  between  the  cone  and 
working  barrel.     The  seam  or  joint  of  the  two  ends  of  this  band 


-%.  a. 


k  cylinder  of  metal  (ii;; 
FiV.  1. 


must  be  made  very  close;  but  not  sewed  or  stitched  toother, 
as  that  would  occasion  bumps  or  inequalities,  which  would  spoi 
its  lightness;  and  no  harm  enn  result  from  the  want  of  it, 
because  the  two  edges  will  be  squeezed  close  together  by  the 
compression  in  the  barrel.  Nor  is  it  by  any  means  necessary 
that  this  compression  be  great:  this  is  a  very  detrimental  error 
of  the  pump-makers.  It  occasions  enormous  friction,  and 
destroys  the  very  purpose  which  they  have  in  view,  viz.  render- 
ing the  piston  air-tight;  for  it  causes  the  leather  to  near 
through  very  soon  at  the  edge  of  the  cone,  and  it  also  wears  the 
working  barrel. 

Bulidor,  an  author  of  the  first  reputation,  has  given  the 
description  of  a  piston  which  he  highly  extols,  and  is  undoubt- 
edly a  very  good  one,  constructed  from  principle,  and  extremely 
well  composed.  It  consists  of  a  hollo'  -■■  ' 
I.)  pierced  with  a  number  of  holes,  EE, 
FF.  having  at  top  a  flancb,  whose  dia- 
meter is  nearly  equal  to  that  of  the 
working  barrel  of  the  pump  Q  N.  This 
flanch  has  a  groove  round  it.  There  is 
another  flancb  below,  by  which  this 
hollow  cylinder  Is  fastened  with  bolts 
to  the  lower  end  of  the  piston,  repre- 
sented in  fig.  2.  This  consists  of  a 
plate  with  a  grooved  edge  similar  to 
A  B,  and  an  intermediate  plntc  which 
forms  the  seat  of  the  valve.  The  com- 
position of  this  part  is  better  under- 
stood by  inspecting  the  figure  than  by 
any  description.  The  piston-rod  II 
is  fixed  to  the  opper  plate  by  bolls 
through  its  different  branches  at  0  O. 
This  metal  body  is  then  covered  with  a 
cylindrical  bag  of  leather,  fastened  on 


it  by  cords  bound  round  it,  Ming  np 
the  grooves  in  the  upper  and  le>« 
plates.  Tbe  operation  of  the  pistos  b 
as  follows:— A  little  water  is  poo  red 
into  the  pump,  which  gets  past  tbe 
sides  of  the  piston,  and  lodges  beta 
in  the  fixed  valve.  The  piston  behsr. 
pushed  down,  dips  into  this  water,  ind 
it  gets  into  it  by  the  valve.  But  si  Ike 
piston  in  descending  compresses  the 
air  below  it,  this  compressed  air  the 
gets  into  the  inside  of  the  pistos, 
swells  nut  the  bag  which  surrounds  it,  and  compresses  it  te  the 
sides  of  the  wcrldng-barrel.  When  tbo  piston  is  drawn  ip 
again,  it  musi  remain  tight,  because  the  valvo  will  shut  sad 
keep  io  the  air  in  its  most  compressed  State;  therefore  tie 
piston  must  perform  well  during  the  suction.  It  must  act 
equally  well  when  pushed  down  again,  and  act  as  a  forcer; 
for.  however  great  the  resistance  may  be,  it  wil!  affect  ihe  sir 
within  Hie  piston  to  the  same  degree,  and  keep  the  leather eto*e 
applied  to  the  barrel. 

The  following  piston  is  also  ingenious,  and  has  a  good  deal 
of  merit.  OPPO,  in  the  figure,  u 
the  box  of  the  piston,  having  a  pet. 
foration  Q,  covered  above  with  a  Bat 
valve  K,  which  rests  in  a  metal  nlale 
that  forms  the  top  of  the  box.  ABCBA 
is  a  stirrup  of  iron  to  which  the  boa  is 
fixed  by  screws  a,  a,  a,  m,  whose  beads 
are  sunk  in  Hie  wood.  This  stirrop  b 
perforated  at  C,  to  receive  tbe  end  of 
the  piston-rod,  and  a  not  H  is  serened 
on  hclow  to  keep  it  fast.  I»  E  F  E  D  ii 
another  stirrup,  whose  lower  part  It 
DD  forms  a  hoop  like  the  sole  of  s 
stirrup,  which  embraces  a  small  part 
of  the  top  of  the  wooden  box.  The 
■  lower  end  of  the  piston-rod  is  screwed: 
and  before  it  is  put  into  the  boles  of 
the  two  stirrups  (through  which  holei 
it  slides  freely)  a  broad  not  6  ii 
A  A  screwed  on  it.    It  is  then  pat  into  the 

holes,  and  the  nut  H  firmly  screwed  up.  The  packing  R  H  u 
then  wound  about  the  piston  as  tight  as  possible  till  it  com- 
plclcly  fills  the  working-barrel  of  the  pump.  When  long  me 
has  rendered  it  in  any  degree  loose,  it  may  be  tightened  agaia 
by  screwing  down  the  nut  G.  This  causes  the  ring  DD  to 
compress  the  packing  between  it  and  the  projecting  abooldrr 
of  the  box  at  P  P ;  and  thus  causes  it  to  swell  out,  and  apply 
itseir  closely  to  the  barrel.  Prony,  in  his  Architecture  Hyena- 
Ii q ue,  ascribes  this  invention  to  M.  Bcttanooart. 

Wc  shall  add  only  another  form  of  a  perforated  piitoa; 
which  being  on  a  principle-'  different  from  all  tbe  preceding, 
will  suggest  many  others;  each  of  which  will  have  its  pecaliar 
advantages.  O  O,  in  the  figure,  rcpreseati 
the  box  of  this  piston,  fitted  to  the  wortisf- 
barrcl  in  any  of  the  preceding  ways  as  any 
be  thought  best.  AB  is  a  cross-bar  of  bar 
arms,  which  is  fixed  to  the  top  of  the  box 
C  F  is  the  piston-rod  going  through  a  hole 
in  the  middle  of  AB.  and  reaching  a  litde 
way  beyond  the  bottom  of  the  box.  It  ass 
a  shoulder  D,  which  prevents  Its  going  too 
far  through.  On  tbo  lower  end  there  b  ■ 
thick  metal  plate,  turned  conical  on  n> 
upper  side,  so  as  to  fit  a  conical  seat  FP 
in  the  bottom  of  the  piston-box.  When 
the  piston-rod  is  pushed  down,  the  friction 
on  the  barrel  prevents  the  box  from  inrar- 
diatcly  yielding.  The  rod  therefore  sties 
through  the  hole  of  the  cross-bars  A  B.  The  plate  E,  therefore. 
detaches  itself  from  the  box.  When  the  shoulder  D  presiet 
on  Die  bar  A  U,  the  box  must  yield,  and  be  pushed  down  the 
barrels,  and  the  water  gets  up  through  the  perforation.  Wbts 
the  piston-rod  is  drawn  up  again,  the  box  does  not  move  till 
the  plate  E  lodges  io  the  seat  P  P,  and  thus  abuts  the  water- 
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way;  and  then  the  piston  lifts  the  water  which  is  above  it, 
and  Acts  as  the  piston  of  a  sucking-pump.    This  is  a  very  sim- 

rle  and  effective  construction,  and  makes  a  very  tight  valve. 
I  has  been  roach  recommended  by  engineers  of  the  first  repu- 
tation* and  is  frequently  used ;  and,  from  its  simplicity,  and 
the  great  solidity  of  which  it  is  capable,  it  seems  very  fit  for 
fCraat  works.  But  it  is  evident  that  the  water-way  is  limited 
to  less  than  one-half  of  the  area  of  the  working-barrel.  For  if 
the  perforation  of  the  piston  be  one-half  of  the  area,  the  diame- 
ter of  the  plate  or  ball  E  F  must  he  greater ;  and  therefore  less 
than  half  the  area  will  be  left  for  tbc  passage  of  the  water  by 
its  aides. 

We  come  now  to  consider  briefly  the  forms  which  may  be 
given  to  the  valves  of  an  hydraulic  engine.  The  requisites  of  a 
valve  are,  that  it  shall  be  tight,  of  sufficient  strength  to  resist 
tho  great  pressures  to  which  it  is  exposed,  that  it  afford  a 
sufficient  passage  for  the  water,  and  that  it  do  not  allow  much 
to  go  back  while  it  is  shutting.  Some  engineers  make  their 
great  valves  of  a  pyramidal  form,  consisting  of  four  clacks, 
whose  hinges  are  in  the  circumference  of  the  water-way,  and 
which  meet  with  their  points  in  the  middle,  and  arc  supported 
bj  four  ribs  which  rise  up  from  the  sides,  and  unite  in  the  mid- 
dle. This  is  an  excellent  form,  affording  the  most  spacious 
water-way,  and  shutting  very  readily.  It  seems  to  be  the  best 
possible  for  a  piston.  The  rod  of  the  piston  is  branched  out 
on  four  sides,  and  the  branches  go  through  the  piston-box,  and 
are  fastened  below  with  screws.  These  branches  form  the 
support  for  the  four  clacks.  Wo  have  seen  a  valve  of  this 
form  in  a  pump  of  six  feet  diameter,  which  discharged  twenty 
hogsheads  of  water  every  stroke,  and  made  twelve  strokes  in  a 
minute,  raising  the  water  above  twenty-two  feet. 

There  is  another  form  of  valve,  called  the  button  or  tail  valve. 
It  consists  of  a  plate  of  metal  A  B  (see  the  figure)  turned  coni- 
cal, to  as  exactly  to  fit  the  conical  cavity 
a*  of  its  box.  A  tail  C  D  projects  from 
the  under  side,  which  passes  through  a 
cross-bar  K  F  in  the  bottom  of  the  box, 
and  has  a  little  knob  at  the  end,  to  hin- 
der the  valve  from  rising  too  high.  This 
ralve,  when  nicely  made,  is  unexception- 
able. It  has  great  strength,  and  is  there- 
fore proper  for  all  severe  strains,  and  it 
nay  be  made  perfectly  tight  by  grinding. 
Accordingly  it  is  used  in  all  cases  where 
this  is  of  indispensable  consequence.  It 
is  most  durable,  and  the  only  kind  that  will  do  for  passages 
where  steam  or  hot  water  is  to  go  through.  Its  only  imper- 
fection is  a  small  water-way ;  which,  from  what  has  been  said, 
cannot  exeeed,  nor  indeed  cuiial,  one-half  of  the  area  of  the 
pipe.  If  we  endeavour  to  enlarge  the  water-way,  by  giving  the 
cone  very  little  taper,  the  valve  frequently  sticks  so  fast  in  the 
seat  that  no  force  can  detach  them.  And  this  sometimes  hap- 
pens during  the  working  of  tho  machine;  and  the  jolts  and 
blows  given  to  the  machine  in  taking  it  to  nieces,  in  order  to 
discover  what  has  been  tho  reason  that  it  has  discharged  no 
water,  frequently  detaches  the  valve,  and  we  find  it  quite  loose, 
and  cannot  tell  what  has  deranged  the  pump.  When  this  is 
guarded  against,  and  the  diminution  of  the  water-way  is  not  of 
▼cry  great  consequence,  this  is  the  best  form  of  a  valve. 

Analogous  to  this  is  the  simplest  of  all  valves.  It  is  nothing 
snore  than  a  sphere  of  metal,  to  which  is  fitted  a  seat  with  a 
small  portion  of  a  spherical  cavity.  Nothing  can  be  more 
effectual  than  this  valve  ;  it  always  falls  into  its  proper  place, 
and  in  every  position  fits  it  exactly.  Its  only  impeifcction  is 
tho  great  diminution  of  the  water-way.  If  the  diameter  of  the 
sphere  do  not  considerably  exceed  that  of  the  hole,  the  touch- 
ing parts  have  very  little  taper,  and  it  is  very  apt  to  stick  fast. 
It  opposes  much  less  resistance  to  the  passage  of  the  water 
than  the  flat  undcr-surface  of  the  button  valve.  *  The  spherical 
ralve  must  not  be  made  too  light,  otherwise  it  will  he  hurried 
np  by  the  water,  and  much  may  go  hack  while  it  is  returning 
to  its  place. 

Description  of  an  Improver!  Pr\ip  for  Draining,  constructed 

S'  Henry  If.  Revel  if,  Esq.  Civil  Engineer,  33,  King-street,  West, 
rymnstone -square.  Tendon. — The  principal  objects  in  the  con- 
struction of  this  pump,  are  the  following:    "To  obtain  a 


machine  of  large  dimensions,  and  of  easy  transportance ;  to 
afford  sufficient  scope  for  the  most  advantageous  application  of 
the  united  strength  of  many  men,  in  raising  large  bodies  of 
water  to  moderate  heights,  as  required  in  draining  large  tracts 
of  land,  sinking  foundations,  &c.  &c.  To  prevent,  as  far  as 
possible,  the  choking,  and  final  destruction,  of  the  principal 
parts  of  the  machine,  by  the  impurities  with  which  water, 
under  such  circumstances,  is  always  loaded." 

Explanation  of  the  Drawing.  (See  Plate  Pump  for  Draining.) — 
Fig.  1.  Front  elevation  of  the  whole  machine,  a,  a,  the  frame- 
work usually  constructed  of  wood,  c,  c,  the  levers  and  hand- 
rails, by  which  the  pumps  are  worked,  as  in  tho  common  fire- 
engine,  m,  ro,  two  stages,  or  platforms,  on  which  the  men 
stand.  h,h,  the  suction  pipe,  which  branches  out  into  two,  at 
the  upper  part,  in  order  to  supply  both  the  cylinders.  This 
pipe  is  divided  into  short  lengths  by  screw-joints,  to  suit  vari- 
ous depths.  f/,r/,  the  double  rising-pipe,  which  communicates 
with  the  large  cistern,  or  general  receiver.  <r,  x,  the  cistern, 
or  general  receiver,  to  which  the  rising-pipe,  and  pump  cylin- 
ders, arc  firmly  united.    /,  the  delivering  spout. 

N.  13.  The  same  letters  refer  to  the  same  parts  in  all  the 
figures. 

Fig.  2.  A  side  section,  shewing  the  internal  construction  of 
the  whole,  o,  the  suction  valve,  p,  the  rising  valve,  r,  a 
small  copper  spring  placed  behind  the  rising-valve,  in  order  to 
ensure  its  closing  rapidly. 

Observation. — The  valves  and  their  seats  are  of  an  oblong 
rectangular  form,  and  are  made  entirely  of  metal,  without  any 
fitting  whatsoever,  so  that  they  can  never  be  out  of  order. 

Fig.  3.  A  back  view,  with  a  section  of  one  of  the  cylinders. 
s,  i,  the  pump-arms,  with  their  pistons  attached  in  the  com- 
mon way. 

Fig.  4.  A  side  view,  n,  nt  the  spindle,  to  which  the  working 
levers  and  pump-arms  are  attached.  et  one  of  the  cylinders, 
or  pump-barrels,  which  rise  a  few  inches  above  the  bottom  of 
the  cistern,  to  a  suflicicnt  height  to  prevent  the  dirt  and  stones, 
accumulated  in  the  latter,  from  falling  in,  but  not  so  high  as  to 
hinder  the  clear  water  from  flowing  into  them,  and  keeping 
their  pistons  free  and  air-tight,  g,  a  man-hole,  through  which, 
when  necessary,  the  valves  may  he  cleaned  and  examined,  q, 
a  plug,  used  for  the  double  purpose  of  discharging  the  pump  of 
its  water,  and  cleaning  the  belly-part,  from  time  to  time,  of  the 
sand  and  gravel  which  aro  deposited  there  during  the  workiug. 

Fig.  6.  Is  a  plan  of  the  whole  machine,  with  its  levers  aud 
band-rails  ready  for  work. 

General  Observations. — It  is  evident  from  this  construction, 
that  the  water  which  is  pumped  up  docs  not  pass  through  the 
cylinders  ;  it  cannot,  therefore,  although  loaded  with  sand  and 
gravel,  injure  them  in  any  sensible  degree.  Tho  pistons,  how- 
ever, arc  constantly  working  between  two  waters,  and  remain 
perfectly  free  and  air-tight.  The  machine,  represented  by  this 
drawing,  has  the  barrels  of  its  pumps  of  the  internal  diameter 
of  fourteen  inches,  and  tho  length  of  each  arm  of  its  levers, 
eight  feet.  By  placing  six  men  outside,  and  four  men  within 
each  hand-rail,  the  united  strength  of  twenty  men,  acting  at 
the  extremity  of  a  long  lever,  may  be  applied  to  working  this 
pump ;  but  in  ordinary  cases,  where  such  an  exertion  is  uot 
requisite,  half  that  number  will  be  suflicicnt.  The  quantity  of 
water  raised  by  this  pump,  will  \ary  according  to  the  depth 
from  which  it  is  to  he  raised,  and  the  power  applied.  It  may 
be  considered,  however,  in  general,  to  raise  from  2000  to  3000 
cubic  feet  per  hour. 

Description  of  a  new  and  efficient  Ilgdropneumatic  Pi' MP  for 
the  Compression  of  (lasses. —  Lamps  fur  condensed  gas,  arc  found 
so  convenient  and  manageable  in  every  respect,  and  oil-gas 
applied  to  the  purpose  of  illumination  is  so  preferable  on  various 
accounts  to  that  made  from  pit-coal,  that  they  are  daily  coming 
more  and  mure,  into  use.  Independently  of  their  adoption  by 
private  families,  they  arc  now  employed  in  many  shops,  where 
the  goods  are  of  a  nature  to  be  injured  by  sulphurized  hydrogen 
(always  present  in  coal-gas)  and  their  use  is  extending  among 
public  institutions  and  large  establishments  about  Town.  New- 
gate has.  for  sonic  months,  been  regularly  lighted  by  means  of 
portable  gas  lan<p*. 

The  establishment  of  the  Portable  Gas  Companies  was  at 
first  viewed  in  a  dubious  light,  but  time  and  experiei.ee  have  so 
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far  removed  suspicion,  that  they  now  receive  ample  patronage. 
To  render  their  establishment  complete,  there  was  nothing 
wanted,  with  the  lamp,  but  such  a  condensing  pump  as  we  are 
now  about  to  lay  before  our  readers. 

In  consequence  of  the  general  use  to  which  gas  is  likely  to 
be  brought  when  highly  compressed,  it  becomes  important  to 
ascertain  the  best  method  of  reducing  it  to  that  state,  so  that  it 
shall  be  most  useful  and  advantageous  to  the  public.  The  pre- 
sent method  of  compressing  gas  is  attended  with  a  great  many- 
disadvantages  ;  these  principally  consist  of  a  considerable  loss 
of  gas  during  the  operation  of  compression,  an  immense  loss  of 
power  in  consequence  of  the  gas  not  being  completely  forced 
out  of  the  pump  barrel,  and  the  excessive  wear  and  tear  of  the 
machinery  employed  therein. 

The  pump  which  has  hitherto  been  used  for  this  purpose  con- 
sists of  a  barrel  well  bored  out,  open  at  one  end,  as  A,  fig.  1. 
see  plate  Hydro- Pneumatic  Pump,  and  Bute's  Furnace,)  with  the 
two  valves  c  and  d  at  the  other  end  ;  and  the  solid  piston  B  work- 
ing therein.  This  is,  perhaps,  the  best  possible  arrangement 
of  the  piston  pump,  and  is  the  one  adopted  by  some  of  the 
first  engineers  and  machinists. 

Now,  in  the  use  of  thi?  pump  it  is  impossible  that  the  piston 
can  be  worked  so  close  as  to  strike  the  bottom;  there  must  be 
some  space  for  clearance,  otherwise  there  would  be  great  dan- 
ger of  damaging  the  valves,  or  doing  other  mischief.  Say,  in  a 
pump  of  12- inch  stroke  and  5  inches'  diameter,  the  spaces  allow- 
ed between  the  bottom  of  the  piston  and  the  bottom  of  the  pump 
shall  be  one-eighth  of  an  inch,  which  is  no  great  deal ;  now  as 
the  operation  of  compression  goes  on,  this  space  will  be  gra- 
dually increased,  and  when  the  gas  arrives  at  a  pressure  of  30 
atmospheres,  or  550  lbs.  upon  the  square  inch,  (which  is  the 
average  pressure  employed  by  the  Portable  Gas  Company,) 
there  will  then  be  the  enormous  weight  of  iJOOO  lbs.  acting  against 
the  bottom  of  the  barrel  and  the  piston,  which  will  naturally 
cause  them  to  recede  the  one  from  the  other ;  and  from  the  ac- 
tual spring  of  the  cranks,  the  looseness  and  wear  of  bearings, 
spring  of  the  connecting  rods  and  crosshcads,  and  even  of  the 
bettom  of  the  pump  itself,  we  may  fairly  conclude  that  under  this 
great  pressure  the  piston  does  not  come  within  \  of  an  inch  of 
the  bottom ;  consequently  there  remains  that  quantity  of  gas 
under  the  great  pressure  of  30  atmospheres,  which  cannot  be 
forced  out,  and  which,  as  the  piston  recedes  for  the  return 
stroke,  will  expand  in  the  barrel,  and  occupy  a  great  part  of  the 
space  ;  thereby  preventing  the  admission  of  another  full  charge 
And  this  is  one  of  the  greatest  defects  of  this  sort  of  pump  ;  for 
allowing  the  space  to  be  one  quarter  of  an  inch,  it  will  be  just 
one  forty-eighth  of  the  whole  capacity  of  the  pump  ;  and  adding 
to  this  the  space  left  by  the  rising  of  the  eduction  valve  </, 
which  will  remain  open  until  the  piston  has  receded  a  little  in 
the  return  stroke,  we  may  doubtless  presume  that  a  portion  of 
compressed  gas,  equal  in  volume  to  one-fortieth  of  the  whole 
stroke  of  the  pump,  remains  behind  every  time  in  the  barrel ; 
therefore  when  the  pump  commences  working,  and  the  gas  in 
the  receiver  arrives  at  a  pressure  of  10  atmospheres  only,  three 
fourths  of  the  gas  is  forced  out  of  the  barrel, — at  20  atmo- 
spheres, one  half, — at  30  atmospheres,  one  quarter ; — and  when 
it  arrives  at  40  atmospheres,  the  pump  will  cease  to  act,  as  the 
compressed  gas  which  remains  will  expand  itself,  and  fill  the 
whole  barrel ;  and  therefore  no  more  gas  can  then  be  admitted 
from  the  gasometer.  Moreover,  there  is  an  actual  loss  of  gas 
occasioned  by  tho  leaking  of  the  piston,  which  is  a  failing  that 
these  pumps  are  more  or  less  liable  to ;  for,  whether  they  be 
packed  with  metallic  rings,  cupped  leathers,  or  hemp  packing, 
still  there  will  be  some  escape  under  this  great  pressure  ;  and  if 
the  leathers,  &c.  arc  screwed  up  so  hard  as  totally  to  prevent 
the  escape  of  the  gas,  the  friction  will  become  immense,  conse- 
quently one  half  of  the  power  will  be  absorbed,  and  thus  very 
little  advantage  would  be  gained  by  the  remedy. 

These  observations  will,  it  is  presumed,  place  the  defective 
operation  of  the  common  forcing  pump  in  a  clear  point  of  view, 
and  will  naturally  lead  us  to  comprehend  the  advantages  of  the 
bydro-pueumatic  pump.  It  will  have  been  observed,  that  the 
great  evil  in  the  common  pump  is  the  space  or  cavity  that  is 
left  when  the  piston  is  down  at  the  bottom  of  the  stroke.  Now 
the  remedying  of  such  evil  is  the  primary  object  sought  for  in 
this  improvement ;  for  this  purpose  a  quantity  of  non-elastic 


fluid  is  introduced  into  the  chamber  of  tbe  pump,  which,  filling 
up  the  whole  of  the  cavity  when  the  piston  ii  down,  necessarily 
forces  out  every  particle  of  the  compressed  gas  ;  the  method  k 
accomplishing  which  will  be  readily  understood  in  the  descrip- 
tion of  the  new  pump. 

Fig.  2  is  an  elevation,  and  fig.  3  a  plan  of  the  hydro-puces* 
tic  pump.  A  A  is  a  frame  for  supporting  the  machine ;  tat 
pump  consists  of  two  chambers  B  and  D ;  in  the  chamber  B 
works  the  solid  plunger  C,  through  a  cupped  leather  v,by  taetai 
of  the  crank  n,  and  the  slings  mm.  D  is  the  pneumatic  chamber, 
at  the  top  of  which  arc  placed  the  induction  valve  t  and  tat 
eduction  valve  c :  over  the  latter  is  placed  a  small  vessel  §  with 
the  pipe  h  leading  to  the  receiver. 

Now  when  the  plunger  C  is  at  the  bottom  of  the  stroke  ts 
shewn  in  fig.  2,  the  pneumatic  chamber  I)  is  then  to  be  qslfle 
full  of  oil,  or  some  other  non-elastic  fluid:  and  for  farther  sees* 
rity,  a  small  quantity  of  oil  is  also  to  be  above  the  eduetioa 
valve  c ;  when  the  plunger  C  is  drawn  back  the  oil  in  the  ekaav 
ber  D  will  sink  to  the  level  of  r  #,  and  the  space  will  then  be 
filled  with  the  gas,  which  will  rush  from  the  gasometer  tarosgi 
the  pipe/ and  valve  e;  but  when  the  plunger  is  again  forced 
down,  the  oil  will  rise  to  the  same  height  as  before,  again  filliaf 
up  the  w  hole  capacity  of  the  chamber  D,  and  forcing  oat  every 
particle  of  gas  through  the  valve  c;  and  so  on  alternately: 

If,  through  the  increased  pressure,  orirom  some  other  caste, 
the  oil  in  the  chamber  D  should  not  be  quite  sufficient  to  £11  as 
the  whole  cavity  on  the  return  of  the  plunger,  it  is  of  no  cease* 
quence,  because  the  moment  the  valve  c  rises  ever  so  little,  Iks 
oil  which  was  above  the  valve  will  descend,  and  displace  the 
gas  in  the  chamber  D.  The  vessel  g  is  a  small  reservoir  for  tat 
oil,  and  to  receive  any  drainage  from  the  gas  ;  the  tone  a  is  far 
ascertaining  that  the  proper  quantity  of  oil  is  in  the  apparatai, 
or  for  supplying  more  when  required.  It  is  possible  that  a  triliaf 
leak  may  take  place  through  the  valve  e;  bat  this  will  be  of  little 
consequence,  as  the  escape  of  a  small  quantity  of  a  non-elastic 
fluid  back  into  the  chamber  D  is  not  attended  with  the  twenties 
part  of  the  inconvenience  to  which  the  escape  of  the  same  volssse 
of  compressed  gas  would  be  subject.  Now,  the  particular  ad- 
vantage of  this  pump  is,  that  the  full  charge  of  gas  is  forced 
through  the  valve  c  at  every  stroke  of  the  piston,  whether  the 
pressure  be  equal  to  1,  10,  or  50  atmospheres.  Indeed,  there 
are  no  limits  to  the  degree  of  compression  of  which  this  PQfJp 
is  capable  ;  provided  the  parts  of  the  machine  be  saffioeatrv 
strong  to  withstand  the  strain,  and  an  adequate  power  be, 
employed ;  while  it  is  supposed  that  the  operation  of  the  coav 
mon  pump  is  not  capable  of  extending  beyond  a  pressure  of  30 
or  40  atmospheres. 

A  diagram  may  be  constructed,  which  will  furnish  an  easy 
method  of  ascertaining  the  power  required  to  work  the  above 
pump  sufficiently  near  for  all  praotical  purposes. 

Thus  let  a  straight  line  A  B  be  divided  into  3*2  equal  parts,  of 
which  make  G  B  =  1G;  FG=8;  EF  =  4;  DE  =  2;  CD= 
1 ;  and  AC=  1.  Then  if  we  consider  this  whole  line  eqaal  to 
the  space  which  the  plunger  moves  over  in  one  stroke  of  the 
pump,  it  is  plain  that  at  B,  the  commencement  of  the  stroke, 
the  stroke  will  be  equal  to  one  atmosphere  only,  represented 
by  a  vertical  line  B  b:  but  when  the  plunger  has  reached  0, 
it  will  have  made  half  a  stroke,  and  the  stroke  will  then  be  easel 
to  two  atmospheres,  as  shewn  by  a  line  G^=2xB^.  Agate, 
when  the  plunger  is  at  F,  it  will  have  made 'three- quarters  of 
tbe  stroke,  and  the  force  will  then  be  equal  to  four  atmospheres 
=  F/=  4  B  b ;  and  so  on  until  the  plunger  arrives  at  C,  wheait 
will  have  made  ]\  part  of  the  stroke,  and  the  compression  sad 
force  will  then  be  equal  to  32  atmospheres,  equal  to  a  line  Cc 
=  32x  Bb.  Therefore,  if  we  consider  6  c,  e_A/e,  &c  as  St 
many  straight  lines,  then  will  the  areas  66,  Fo,  E/*,  D#» 
&c.  be  nearly  as  the  momenta  of  the  plunger  passing  over 
the  several  spaces  B  G,  G  F,  F  E,  &c.  Bat  the  severs! 
areas  G6,  F  g,  E/,  &c.  are  all  equal  to  each  other;  there- 
fore the  whole  of  the  momenta  of  the  plunger  passing  throes* 
the  space  B  C,  will  be  equal  to  five  times  the  area  G  e  •  B ;  test 


is,  equal  to  6  X 


g  o  +  b6  x  g  b    _ 


=  5  X    H  X    16  =  130. 


To  this  must  now  be  added  the  momenta  of  the  plunger  pass- 
ing from  C  to  A,  the  last  &\  part  of  tbe  stroke,  which  will  he 
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X  1  =  33  ;*  which  added  to  the  above  gives  163.  We  have 

0  deduct  Ihe  pressure  of  odd  atmosphere,  which  has  as- 

1  the  plunger  in  passing  over  the  space  B  A  ;  that  ia  33  x 
I,  which  taken  from  the  foregoing  quantity  will  leave  130 
•  whole  absolute  momenta  of  the  plunger.  Now,  divide 
nanlily  by  the  number  of  pari*  in  the  line  A  B(=  32.)  and 
I  give  3}  atmospheres,  or  56}  lbs.  per  square  inch  for  the 
ge  force  on  the  plunger  during  the  whole  stroke,  when 
rawing  gai  eqnal  to  32  atmospheres.  Therefore  as  the 
i  acts  but  singly,  if  a  fly-wheel  of  sufficient  weight  be  eoi- 
d,  a  power  equal  to  about  30  lbs.  on  every  square  inch  of 
longer  will  be  nearly  adequate  to  the  working  of  the  pump. 
;aa  of  the  pressure  of  only  20,  or  any  other  number  of 
inheres  less  than  33,  be  required,  the  necessary  average 
r  for  producing  it  can  readily  be   ascertained    from  the 

diagram ;  for  let  the  line  A  m  represent  the  proposed 
are,  then  cutting  off  the  upper  part  of  the  figure  by  the 

■  a,  parallel  to  the  base  A  H  ;  and  calculating  the  retnain- 
irea  in  the  manner  already  described,  it  will  give  the 
red  power.  And  if  the  pressure  should  be  required  to  be 
than  32  atmospheres,  then  by  increasing  the  height  of  the 
an  towards  at  in  the  manner  already  shewn,  we  can  also 
it  case  estimate  nearly  the  necessary  required  power. 
■at-Pi'MP,  a  moveable  pump,  to  put  over  the  bows  or  side 
ifcip.    These  were  formerly  used  in  the  navy,  to  pump 

■  into  the  ship  for  washing  the  decks,  Sic.  but  since  the 
lion  of  a  cistern  in  the  well,  they  are  quite  disused, 
••erase,  the  wooden  lever  or  bandlo  by  which  a  hand* 
>  la  worked-  Pump-balti,  two  pieces  of  iron,  with  a  knob 
e  end,  and  a  hole  for  a  pin  or  forelock  in  the  other:  one 
a  to  fasten  the  pump-spear  to  the  brake,  and  the  other  as 
mm  for  the  brake  to  work  upon.  Pump-dalet,  long 
en  lubes,  extending  from  the  chain-pumps   across  the 

""  1   through  the   side,  serving  to  discharge   the  water 


s-#svar,  that  bar  of  iron,  which,  communicating  with  the 
r  box,  is  also  attached  to  the  end  of  the  brake  whereby  the 
w  is  pot  in  motion.  The  Pump  tuchi,  is  said  of  the  pump 
the  water  is  drawn  out,  and  there  come*  op  nothing  but 
and  wind. 

>r  Cham,  consists  of  a  long  chain  equipped  with  a  sufli- 
namber  of  valves  a  proper  distances,  which  working  opon 
rheels,  one  above  and  the  other  below,  passes  downward 
gb  a  wooden  tobe,  and  returns  upward  through  another, 
nannged  by  a  long  winch  or  roller,  whereon  several  men 
ba  employed  at  once,  and  thns  it  discharges  in  a  limited 
■>  much  greater  quantity  of  water  than  the  common  pump, 
rith  less  fatigue  and  inconvenience  to  the  labourers. 
MP  Iretu  of  the  following  description  have  been  made  by 
engineers,  and  they  bave  answered  very  well  when  pro- 
ooaslructed.  They  are  described  in  the  63d  No.  of  the 
Male's  Magasine,  thus:— Fig.  1  is  the  plan  generally  adopt- 
r  a  common  lifting  pump.  A  is  the  pump  standard,  with 
aadle  U  connected  to  it ;  C  the  pomp  rod  ;  D  a  aling,  with 
ible  joint  at  each  end  ;  the  upper  part  of  the  pump  rod  C 
M  through  a  guide  above  the  joint  O,  which  always  keeps 
■sap  rod  upright :  the  joints  should  be  bushed  with  steel, 
■tad  pins  turned  and  fitted  nicely,  and  they  will  last  fnr 
'years  without  shaking  in  the  least.  But  when  I  am  con. 
for  room,  as  is  frequently  the  case,  I  use  fig.  3,  where  A  fi 
ilnt  of  the  pomp  lever  or  handle ;  B  a  radius  rod  of  the 
:  length  from  B  to  B,  as  the  pump  lever  from  A  to  D  ;  the 
D  and  E  are  connected  by  a  link  with  three  holes  ' 

amp  rod  is  slung  to  the  middle  hole,  and  by  Iho  radii 

pump  lever  being  fixed  in  the  sane  vertical  plane,  the  hole 
II  describe  a  straight  line,  or  very  nearly  so,  provided  the 
'O  does  not  much  exceed  40  degrees.  Pig.  3  is  for  deep 
i,  where  the  pump  is  obliged  to  bo  fixed  in  the  well.  T' 
■  rod  B  is  attached  to  a  beam  or  lever  C,  which  swings 
ilr*  D ;  the  connecting  rod  It  is  alio  jointed  to  the  beam  C 
e  extremity,  the  other  end  being  fixed  in  the  crank  pin  " 


■  compreucH  -quil  t>  »  it 


is  eat  Is  aicttdia  «tnoiph-rti. 


the  flange  A,  which  has  boles,  marked  to  F  F  F,  at  different 
distances  from  the  centre,  in  order  that  the  quantity  of  water 
be  raised  may  be  regulated  by  giving  the  pomp  rod  B  a 
longer  or  shorter  stroke.  The  flange  A  is  firmly  fixed  on  a  shaft 
with  a  fly-wheel  at  the  other  end,  and  a  handle  fixed  to  turn 
with  the  weight  marked  W  at  Ihcouter  end  of  the  beam  ;  C  has 
a  set  screw  at  the  top  side,  to  allow  it  to  be  removed  further  oil'. 


1 


or  brooght  nearer  to,  the  centre,  as  may  be  required.  It  should 
be  placed  so  as  to  balance  the  weight  of  the  pump  rod,  and  half 
tbe  column  of  water  to  be  lifted.  The  inventor  of  this,  fixed 
one  pump,  by  which  with  the  assistance  of  a  wheel  aod  pinion, 
one  man  with  ease  raised  7  gallons  of  water  per  minute  from 
the  depth  of  130  feet. 

Improvement  in  Pump  Iron*. — An  improvement  in  tbe  con* 
struction  of  pump  irons,  was  invented  by  Mr.  J  Bennett,  of  Lin- 
coln, about  twelve  months  ago,  and  was  so  much  approved  as 
to  be  immediately  adopted 
by  tbe  other  plumbers  in 
that  city  and  its  neighbour- 
hood ;  and  as  it  may  bo 
beneficial  to  others,  we 
allow  it  a  place  in  our  Dic- 

Dttcriptinn.— A  A  repre- 
sent the  front  edge*  of  the 
sides  or  standards; 
cast  iron  friction 
wheel,  61  inches  diameter, 
for  the  purpose  of  keeping 
the  bucket-rod  C  in  a  per- 
pendicular direction ;  it 
works  in  two  grooves  made 
fur  that  purpose,  in  two 
piece*  of  hard  wood  D  U, 
which  are  fasteoed  to  the 
tides  of  the  standards;  (fig. 
2  represent*  a  section  of 
those  pieces) ;  E  the  han- 
dle, which  may  cither  be  of 

the  handle  to  the  centre  of 
tbe  wheel  by  two  steel  bolts ;  G,  a  cast  iron  chair,  in  which  is 
fastened  a  brass  bush ;  two  of  these  chair*  are  let  into  the  side 
of  the  working  standard,  one  on  each  side  of  the  handle,  and  made 
fast  by  screw  bolts  and  nuts.  Tbe  handle  has  a  fast  axle,  which 
works  in  the  bras*  bushes,  and  which  should  be  turned,  and 
made  to  fit  very  exact,  as  should  also  tbe  atcel  bolt*.  The  mo- 
tion will  then  be  very  steady,  and  the  pump  will  last  for  jeer* 
without  getting  out  of  repair. 
101 
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Before  quitting  the  article  pomp,  we  will  describe  the  Centri- 
fugal Check  Hooks,  invented  by  Mr.  E.  Spear,  which  formed 
part  of  an  apparatus  for  the  prevention  of  accidents  in  raising 
men  or  minerals  oat  of  mines,  by  means  of  a  rope  and  backet. 
The  idea  of  centrifugal  check-hooks  appearing  to  be  new,  and 
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applicable  in  other  machines,  for  the  purpose  of  stopping  them 
when  put  into  inordinate  motion,  or  running  wild,  as  the  phrase 
is,  the  Society  of  Arts,  &c.  rewarded  the  inventor  with  their 
silver  Vulcan  medal,  and  directed  that  it  should  be  inserted  in 
their  Transactions. 

Fig.  1  is  a  front  view,  and  fig.  2  is  a  side  view,  of  the  appa- 
ratus ;  a  a,  a  bar  fixed  on  the  end  of  the  axis  d,  fig.  2 ;  b  bf  two 
hooks  swinging  freely  on  the  ends  of  the  same  bar ;  c,  a  short 
bar  projecting  from  the  frame  of  the  machine  for  the  hooks  to 
catch  hold  of.  When  the  bar  a  a  revolves  moderately,  the 
books  b  b  hang  down  by  their  own  gravify,  an  (J  keep  clear  of 
the  bar  c,  but  when  it  revolves  too  quick,  the  centrifugal  force 
causes  them  to  diverge,  as  shewn  by  the  dotted  lines,  and  one 
of  them  catches  hold  of  the  check  bar  c,  and  stops  the  revolu- 
tion of  the  axis  entirely. 

PUNCHEON,  a  little  block  or  piece  of  steel,  on  one  end 
whereof  is  some  figure,  letter,  or  mark  engraved  either  in  creux 
or  relievo,  impressions  of  which  are  taken  on  metal  or  some 
other  matter  by  striking  it  with  a  hammer  on  the  end  not  en- 
graved. There  are  various  kinds  of  these  puncheons  used  in 
the  mechanical  arts  ;  such  for  instance  are  those  of  goldsmiths, 
cutlers,  pewterers,  &c. 

PUNCTUATION,  the  art  of  dividing  a  written  composition 
into  sentences,  or  parts  of  sentences,  by  points  or  stops,  for 
the  purpose  of  marking  the  different  pauses  which  the  sense 
requires. 

PUNICA,  the  Pomegranate  Tree,  a  genus  of  the  monogynia 
order,  in  the  icosandria  class  of  plants,  and  in  the  natural 
method  ranking  under  the  39th  order  pomaceae.  The  calyx  is 
quinquefid,  superior ;  there  are  five  petals  ;  the  fruit  is  amulti- 
locular  and  polyspermous  apple. — The  fruit  of  the  pomegranate 
is  about  the  size  of  an  orange,  and  has  the  general  qualities  of  the 
other  sweet  summer  fruits,  allaying  heat,  quenching  thirst,  and 
gently  loosening  the  belly.  The  rind  is  a  strong  astringent, 
and  as  such  is  occasionally  made  use  of. 

PUNT,  a  sort  of  flat-bottomed  boat,  whose  floor  resembles 
the  platform  of  a  floating  stage.  They  arc  used  in  caulking, 
breaming,  or  repairing  the  bottom  of  a  ship,  and  in  shallow 
rivers. 

PURCHASE,  in  Law,  the  buying  or  acquiring  of  lauds,  &c. 
with  money,  by  deed  or  agreement,  and  not  by  descent  or  right 
of  inheritance.  A  joint  purchase  is  when  two  or  more  persons 
join  together  in  the  purchase. 

Purchase,  a  name  given  to  any  sort  of  mechanical  power 
employed  in  raising  or  removing  heavy  bodies,  or  in  fixing  or 
extending  the  ship's  rigging ;  such  arc  the  tackles,  windlasses, 
winches,  capstans,  screws,  and  handspikes. 

PURITAN,  a  name  formerly  given  in  derision  to  the  dissen- 
ters from  the  church  of  England,  on  account  of  their  professing 
to  follow  the  pure  word  of  God  in  opposition  to  all  traditions 
and  pure  constitutions. 

PURLINS,  in  Building,  those  pieces  of  timber  that  lie  across 
the  rafters  on  the  inside,  to  keep  them  from  sinking  in  the  mid- 
dle of  their  length. 

PURPLE,  a  colour  composed  of  a  mixture  of  red  and  blue. 

PURSER,  an  officer  appointed  by  the  lords  of  the  admi- 
ralty to  take  charge  of  the  provisions  of  a  ship  of  war,  and  to  | 


see  that  they  are  carefully  distributed  to  the  officers  and  crew, 
according  to  the  general  printed  naval  instructions. 

PURSUIT,  Curve  of,  is  one  generated  by  the  motion  of  a 
point,  which  is  always  directed  towards  another  point  also  ia 
motion  along  a  right  line,  the  velocity  of  the  two  points  beariaf 
any  determinate  ratio  to  each  other.    Thus  let  A  and  B  be  two 

bodies,  the  one  A  moving 
along  the  line  A  C,  with  any 
given  velocity  v;  and  the 
other  B,  moving  with  a 
velocity  V,  and  in  saeh  a 
manner  as  to  be  always 
directed  towards  the  body 
A,  then  Is  the  carve  BC 
thus  described  by  B,  the  curve  of  chasee  or  the  carve  of  parsah. 

PUS.  The  liquid  called  pus  is  secreted  from  the  surface  ol 
an  inflamed  part,  and  usually  moderates  and  terminates  the 
inflammation. 

PUTLOGS,  or  Pcjtlocks,  in  Building,  are  short  nieces  of 
timber  about  seven  feet  long,  used  in  building  scaffolds.  They 
lie  at  right  angles  to  the  wall,  with  one  of  their  ends  resting 
upon  it,  and  the  other  upon  the  poles  which  lie  parallel  to  the 
side  of  the  wall  of  the  building. 

PUTREFACTION.  The  decomposition  of  animal  and  vege- 
table matter,  accompanied  with  a  foetid  smell.  The  solid  and 
fluid  parts  are  changed  in  gaseous  matter  and  vapours,  aid 
earthly  particles  remain.  If  animal  or  vegetable  substances 
be  congealed  by  hard  frost,  or  made  very  dry  and  hard,  so  tail 
no  motion  of  their  particles  can  take  place,  putrefaction  is  stop- 
ped. 

PUTTY,  in  the  Arts.  When  tin  is  melted  in  an  open  vessel, 
its  surface  soon  becomes  covered  with  a  gray  powder,  which  is 
an  oxide  of  the  metal.  If  the  heat  is  continued,  the  colour  of 
the  powder  graduaUy  changes,  and  at  last  becomes  yellow.  Ia 
this  state  it  is  known  by  the  name  of  putty,  and  employed  is 
polishing  glass  and  other  hard  substances. 

PUTTY,  is  also  a  kind  of  paste  compounded  of  whiting 
and  linseed  oil,  beaten  together  to  the  consistence  of  a  thick 
dough. 

PUY  DE  DOMME,  Experiment  of,  a  term  under  whick 
the  celebrated  experiment  of  Pascal  is  commonly  spoken  of, 
and  by  which  the  gravity  of  the  atmosphere  was  demonstrated 
beyond  every  possible  objection.  It  was  some  time  after  Torri- 
celli  had  first  asserted  the  pressure  of  the  atmosphere,  before 
philosophers  could  divest  themselves  of  their  prejudices  oa 
this  head ;  and  various  hypotheses  were  accordingly  advanced 
to  account  for  the  suspension  of  the  mercury  in  the  tube,  as 
stated  in  the  Torricellian  experiment.  Even  Pascal  had  his 
doubts  on  the  subject.  At  length,  however,  he  suggested  oat 
if  the  pressure  of  the  atmosphere  was  the  real  cause  of  oat 
suspension,  the  mercury  ought  to  sink  very  sensibly  on  ascend- 
ing a  high  mountaio,  and  the  Puy  de  Domme  was  selected  lor 
this  purpose.  On  making  the  experiment,  the  result  realised 
his  expectation ;  the  mercury  having  gradually  sunk  in  the 
ascent  where  it  was  extremely  obvious ;  and  rose  again,  ■pos 
descending,  to  the  same  height  as  at  first  No  doubt  coaM 
then  any  longer  remain  as  to  the  real  cause  of  the  suspension, 
and  it  was  accordingly  universally  admitted  by  every  philoso- 
pher in  Europe,  and  the  name  of  the  mountain  was  from  that 
time  transferred  to  the  experiment,  which  is  no  w  usually  cafled 
the  Experiment  of  the  Puy  de  Domme. 

PUZZOLANA,  or  Pozzulana,  a  kind  of  earth  found  aboat 
Puteoli,  Baias,  and  Cumae,  in  the  kingdom  of  Naples.  It  is 
thrown  out  from  the  burning  mouths  of  volcanoes,  in  the  form 
of  ashes  ;  sometimes  in  such  large  quantities,  and  with  so  great 
violence,  that  whole  provinces  have  been  covered  with  it  to  a 
considerable  distance.  Puzzolana  is  of  a  gray,  brown,  or 
blackish  colour  ;  of  a  loose,  granular,  or  dusty  and  rough,  po- 
rous or  spongy  texture,  resembling  a  clay  hardened  by  fire,  and 
then  reduced  to  a  gross  powder.  It  has  various  beterogeneow 
substances  mixed  with  it.  Its  specific  gravity  is  from  2*5  toW; 
and  it  is,  in  some  degree,  magnetic;  it  scarcely  effervesces  with 
acids,  though  partially  soluble  in  them.  It  easily  melts  per  ft; 
but  its  most  distinguishing  property  is,  that  it  hardens  very 
suddenly  when  mixed  with  one-third  of  its  weight  of  lime  aid 
water,  and  forms  a  cement  which  is  more  durable  la  water  than 
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any  other.  According  to  Bergman's  analysis,  100  parts  of  it 
contain  from  65  to  00  of  siliceous  earth,  20 of  argillaceous,  5  to 
0  of  calcareous,  and  from  15  to  50  of  iron.  Its  effects,  however, 
in  cement  may,  perhaps,  depend  only  upon  the  iron,  which  has 
been  reduced  into  a  particular  substance  by  means  of  subter- 
raneous fires;  evident  signs  of  which  are  observable  in  the 
places  where  it  is  obtained. 

PYRAMID,  in  Geometry,  is  a  solid  having  any  plane  figure 
for  its  base,  and  triangles  for  its  sides,  all  terminating  in  one 
common  point  or  vertex.  If  the  base  of  the  pyramid  is  a 
regular  figure,  the  solid  is  called  a  regular  pyramid,  which  then 
tabes  particular  names  according  to  the  number  of  its  sides, 
as  triangular,  square,  pentagonal,  &c.  the  same  as  the  prism. 
See  Prism.  If  the  perpendicular  demit  ted  from  its  vertex  falls 
on  the  centre  of  the  base,  the  solid  is  called  a  right  pyramid, 
bat  if  not  it  is  oblique.  The  principal  properties  of  the  pyramid 
may  be  stated  as  follows :— 1.  Every  pyramid  is  one-third  of  a 
prism  of  equal  base  and  altitude.  2.  Pyramids  of  equal  bases 
and  altitudes  arc  equal  to  each  other,  whether  the  figure  of 
their  bases  be  similar  or  dissimilar.  3.  Any  section  of  a  pyra- 
mid parallel  to  its  base  will  be  similar  to  the  base,  and  these 
areas  will  be  to  each  other  as  the  squares  of  their  distances 
from  the  vertex.  4.  Pyramids,  when  their  bases  are  equal, 
are  to  each  other  as  their  altitudes,  and  when  their  altitudes 
are  equal  they  are  to  each  other  as  their  bases  ;  and  when  nei- 
ther are  equal,  they  arc  to  each  other  in  the  compound  ratio  of 
their  bases  and  altitudes. 

To  find  the  Solidity  of  a  Pur  am  id.— Multiply  the  area  of  the 
base  oy  its  perpendicular  altitude,  and  one-third  of  the  pro- 
duct will  be  the  solidity. 

To  find  the  Surface  of  a  Pyramid. — Multiply  the  perimeter  of 
the  base  by  the  slant  altitude  of  one  of  its  faces,  and  half  the 
product  will  be  the  surface.  Or,  find  the  area  of  one  of  its  tri- 
angular faces,  and  multiply  by  the  number  of  them,  which  is 
the  same  thing. 

Fruttrumofa  Pyramid— Is  the  solid  formed  by  cutting  off 
the  upper  part  of  a  pyramid  by  a  section  parallel  to  its  base. 

To  find  the  Solidity  and  Surface  of  a  F rust  ruin  of  a  Pyramid. — 
Let  A  represent  the  area  of  the  greater  end,  a  that  of  the  less, 
and  A  its  height  or  altitude ;  also  let  S  and  $  represent  the  cor- 
responding sides  of  the  two  ends,  and  />  the  tabular  number, 
answering  to  the  particular  figure  of  the  base ;  then, 

1.  Solidity  =  (A  +  s/  Aa  +  a)  x  J  A 

2.  Solidity  =  (Sa  +  S#  +  #»)  x  \\>h 

3.  Surface  =  (S  +  #)  X  nb 

where  a  is  the  number  of  sides,  and  b  the  slant  height  of  the 
f rostrum. 
The  pyramids  of  Egypt  have  been  considered  from  time  im- 
lonal,  among  the  most  stupenduous  wonders  of  the  world  ; 
no  one  can  doubt  that  in  strength  and  elevation  they  are 
superior  to  any  other  monuments  that  art  can  boast.  Of  these 
venerable  buildings  the  most  remarkable  are  the  three  pyramids 
of  Memphis.  The  dimensions  of  the  largest  of  them  have  been 
variously  estimated.  According  to  Greaves,  its  perpendicular 
elevation  is  499  feet,  and  its  oblique  height  625  feet,  which 
latter  is  the  measure  of  its  base.  Its  four  faces  look  towards 
the  four  cardinal  points  of  the  compass :  each  face  has  a  base 
of  110  fathoms,  and  each  face  forms  an  equilateral  triangle. 
It  results  from  these  dimensions,  and  from  the  latitude  under 
which  this  pyramid  is  raised,  that,  fourteen  days  before  the 
spring  equinox,  (the  precise  epoch  in  which  the  Persians  cele- 
brated the  renewing  of  nature,)  it  would  cease  to  throw  any 
shadow  at  mid-day,  and  that  it  would  not  project  any  shadow 
again  (at  mid-day)  until  fourteen  days  after  the  autumnal 
equinox ;  consequently,  the  day  on  which  the  sun's  southern 
declination  was5deg.  15min.  (which  happened  twice  a  year — 
once  before  the  vernal  equinox,  and  once  after  the  autumnal 
equinox,)  the  sun  would  appear  at  mid-day  precisely  upon  the 
very  pinnacle  of  the  pyramid.  His  majestic  disk,  placed  upon 
that  immense  pedestal,  would  seem  to  repose  upon  it  for  some 
minutes,  whilst  his  adorers,  kneeling  clown  at  its  foot,  prolong- 
ing; their  view  along  the  inclined  plane  of  the  northern  face  of 
the  pyramid,  contemplated  the  great  Osiris,  cither  as  he  de- 
scended into  the  shade  of  the  tomb,  or  as  lie  rose  triumphant 
oat  of  it.  It  would  appear  that  the  Egyptians,  ever  great  in  all 
their  designs,  had  executed  a  project,  the  most  daring  which 


imagination  could  conceive,  that  of  placing  a  pedestal  for  the 
sun  and  for  the  moon,  or  for  Osiris  and  Isis,  at  mid-day  for  the 
one,  and  at  midnight  for  the  other,  when  they  arrived  in  that 
part  of  the  heavens  near  which  the  line  passes  that  separates 
the  northern  from  the  southern  hemisphere,  the  reign  of  good 
from  the  reign  of  evil,  the  empire  of  light  from  the  empire  of 
darkness. — This  pyramid  covers  upwards  of  eleven  English 
acres,  and  may  be  ascended  on  the  outside  by  about  208  steps. 
The  symmetry  of  the  work  is  equal  to  its  durability,  and  in  all 
probability  these  renowned  fabrics  will  continue  till  the  globe 
itself  shall  be  dissolved. 

PYRITES,  a  genus  of  inflammable  substances,  composed 
of  sulphur  which  has  dissolved  or  saturated  itself  with  metals. 

Pyrites,  a  native  compound  of  metal,  with  sulphur. 

PYROLIGNEOUS  ACID.  Pyroligneous  acid,  or  what  is 
generally  termed  vinegar  of  wood,  is  that  which  promises  to  be 
of  most  use  as  an  animal  antiseptic.  From  its  low  price  it  is 
adapted  for  general  use ;  more  particularly,  as  it  not  only  pre- 
serves the  food  from  putrefaction,  but  also  gives  it  that  smoky 
and  acid  taste  peculiar  to  well-dried  hams  and  red  herrings. 
Indeed  the  only  difference  in  using  this  acid,  and  drying  by 
turf  or  wood  smoke,  seems  to  be  merely  the  mode  of  operation ; 
for  in  both  cases  this  acid  is  the  agent  employed.  In  one  case, 
the  animal  substance  is  acted  on  during  the  distillation  of  the 
acid ;  and  in  the  other,  the  already-formed  acid  is  applied  to 
the  substance  by  immersion.— This  acid,  the  product  of  the  dis- 
tillation of  wood,  is  now  well  known  in  llritain  as  an  article  of 
commerce,  and  in  its  native  state  is  a  liquid  of  the  colour  of 
white  wine,  possessing  a  strong  acid  and  slightly  astringent 
taste,  combined  with  an  empyrcumatic  smell.  When  allowed 
to  remain  in  a  state  of  rest  for  eight  or  ten  days,  tar  of  a  black 
colour  subsides,  and  the  acid  is  then  comparatively  trasparcnt. 
Besides  its  antiseptic  use,  this  acid  is  employed  instead  of 
acetate  of  lead  by  the  calico  printers,  to  make  their  acetate  of 
alumina,  or  iron  liquor.  Though  not  very  pure,  it  answers  suf- 
ficiently well  for  blacks,  browns,  drabs,  &c. ;  but  for  yellows 
and  reds  it  is  not  so  good,  owing  to  the  oil  and  tartar  that  is 
in  combination  with  it. 

PYROMALIC  ACID,  is  obtained  from  the  malic  or  sorbic 
acid,  by  distilling  in  a  retort. 

PYROMETER,  a  machine  contrived  to  measure  the  expan- 
sion of  metals  and  other  bodies,  occasioned  by  heat.  Muschcn- 
brocck  was  the  original  inventor  of  the  pyrometer ;  the  nature 
and  construction  of  his  instrument  may  bo  understood  from  the 
following  account.  If  wc  suppose  a  small  bar  of  metal,  12  or 
15  inches  in  length,  made  fast  at  one  of  its  extremities,  it  is  ob- 
vious that  if  it  be  dilated  by  heat  it  will  become  lengthened,  and 
its  other  extremity  will  be  pushed  forwards.  If  this  extremity 
then  be  fixed  to  the  end  of  a  lever,  the  other  end  of  which  is 
furnished  with  a  pinion  adapted  to  a  wheel,  and  if  this  wheel 
move  a  second  pinion,  the  latter  a  third,  and  so  on,  it  will  be 
evident  that  by  multiplying  wheels  and  pinions  in  this  manner, 
the  last  will  have  a  very  sensible  motion  ;  so  that  the  moveable 
extremity  of  the  small  bar  cannot  pass  oicr  the  hundredth  or 
thousandth  part  of  a  line,  without  a  point  of  the  circumference 
of  the  last  wheel  passing  over  several  inches.  If  this  circum- 
ference then  have  teeth  fitted  into  a  pinion,  to  which  an  index  is 
attached,  this  index  will  make  several  revolutions,  when  the 
dilatation  of  the  bar  amounts  only  to  a  quantity  altogether 
insensible.  The  portions  of  this  revolution  may  be  measured 
on  a  dial  plate,  divided  into  equal  parts;  and  by  means  of  the 
ratios  which  the  wheels  bear  to  the  pinions,  the  absolute  quan- 
tity which  a  certain  degree  of  heat  may  have  expanded,  the  small 
bar  can  be  ascertained  :  or,  conversely,  by  the  dilatation  of  the 
small  bar,  the  degree  of  heat  which  has  been  applied  to  it  may 
be  determined.  Such  is  the  construction  of  Muschcnbrocck's 
pyrometer.  It  is  necessary  to  observe,  that  a  small  cup  is 
adapted  to  the  machine,  in  order  to  receive  the  liquid  or  fused 
matters,  subjected  to  experiment,  and  in  which  the  bar  to  be 
juried  is  immersed-  When  it  is  required  to  measure,  by  this 
instrument  a  considerable  degree  of  heat,  such  as  that  of  boil- 
ing oil  or  fused  metal,  fill  the  cup  with  the  matter  to  be  tried, 
and  immerse  the  bar  of  iron  into  it.  The  dilatation  of  the  bar, 
indicated  by  the  index,  will  point  out  the  degree  of  heal  it  has 
assumed,  and  which  must  necessarily  be  equal  to  that  of  the 
matter  into  which  it  is  immersed.  This  machine  evidently  serves 


m 


DICTIOXABY  Or   MECHANICAL  SCIENCE. 


to  ibieraiM  the  ratio  of  the  dilatation  of  metals,  he. ;  far  by 
aubstiutin*;  in  (he  room  of  the  pyrometrie  bar  other  metallic 
ban  of  the  mw  length,  and  then  exposing  then  to  an  equal 
degree  of  heat,  the  ratio*  of  their  dilatation  will  be  shewn  by 
the  notion  of  tbo  index. 

Maacbenbroeefc  baa  given  a  table  of  the  expanviou  of  the  dif- 
ferent asetals  ia  the  mok  decree  of  beat.  Fining  prepared 
cylindrical  rods  of  iroa,  Meet,  copper,  brui,  tin,  aad  lead,  be 
exposed  tbeaa  6r*t  to  a  pyrometer  with  one  flame  in  the  mid- 
dle ;  then  with  two  flame* ;  and  successively  to  one  with  three, 
four,  and  Are  flame*.  But  previous  to  tbil  trial,  be  took  care  to 
coot  them  equally,  by  exponas  them  wne  time  upon  the  same 
stone,  when  ft  began  to  freese,  aad  Pahreobeit'i  thermometer 
waa  at  thirty-two  decreet.  The  effects  of  these  experiments 
are  digested  fa  tbe  following  table  where  the  degree*  of  expan- 
sion are  marked  In  part*  equal  to  the  .,UA  part  of  an  inch. 

It  i*  tote  observed  of  tin.  thai  it  wit)  easily  melt,  when  healed 
by  two  (idki  placed  together.  Lead  commonly  melts  with 
three  flame*,  placed  together,  especially  iftbey  bail  long.  Prom 
these  experiments,  so  Tar  as  they  are  correct,  it  appears,  at  first 
view,  that  iron  ia  the  leaat  rarefied  of  any  of  these  metali, 
whether  It  be  heated  by  one  or  more  flame*  ;  and  therefore 
i«  most  proper  for  making  machine*  or  instruments  which  we 
would  have  free  from  any  alterations  by  beat  or  cold,  a>  (he 
rods  of  pendulum*  for  clocks,  he.  So  likewise  the  measure* 
of  y»'d«  or  feet  ih'iuld,  if  of  metal,  be  made  of  Iron,  that  their 
length  may  be  as  nearly  as  possible   tbe  aame,  summer  and 


Expansion  of ;iroo.|st«*l 

Copptr 

Brui. 

Tin. 

LaaJ 

Ily  one  dame,                 j  fto     s5 

m 

lift 

163 

By  two  flames  placed    '          ' 
rinse  together,           j"7  |183 

115 

220 

271 

Ily  two  flame*  2J  inches'  ,M 
distant,                 j ,w 

64 

03 

Ml 

319 

ki 

Ily  three  flames  placed  .j^ 
close  together,         j 

10O 

193 

375 

Ily  four  flames  placed',,., 
close  together,         ] 

370 

370 

361 

By  Ave  flames,                1330 

310 

310 

377    j 

Dy  tbe  help  of  this  instrument  Mr,  EllicoL  found  upon  a  me- 
dium, that  Hid  expansion  of  bars  of  different  metali,  as  nearly 
of  the  same  dimensions  as  possible,  by  the  aame  degree  of  heat, 
ware  as  follow. 
Gold,      Silver,       Brass,      Copper,      Iron,      Steel,      Lead. 


73 


103 


BU 


eu 


The  great  difference  between  the  expansions  of  iron  and 
brass  has  been  applied  with  good  success  to  remedy  tbe  irre- 
gularities in  pendulums  arising  from  beat.  (Phil.  Trans,  vol. 
xivli.  p.  485.) 

Mr.  Orahnm  u«ed  to  measure  the  mlnnte  alterations,  in  length 
nf  metal  bars,  by  advancing  the  point  of  a  micrometer-screw, 
till  it  sensibly  slopped  against  the  end  of  tbe  bar  to  be  measured. 
This  screw,  being  small  and  very  lightly  buns;,  was  capable  of 
agreement  within  the  three  or  four  thousandth  part  of  an  inch. 
On  this  general  principle  Smeaton  contrived  his  pyrometer,  in 
which  the  measures  are  determined  by  the  contact  of  a  piece  of 
metal  with  the  point  of  a  micrometer  screw. 

The  late  Mr.  Ferguson  also  invented  two  pyrometers,  descrip- 
tion* and  figure*  of  which  are  given  in  bis  Lectures. 

Mr.  Wedgwood,  the  ingenious  manufacturer  of  the  finest 
earthenware  from  basaltic  masses,  or  terra  cotta,  has  contrived 
u  curious  pyrometer  j  he  employs  small  cubes  of  dry  clay :  be- 
cause that  specie*  of  earth  has  the  remarkable  property  of  con- 
tracting in  its  bulk,  when  submitted  to  the  Ore,  and  not  again 
rxpunding  on  suddenly  exposing  It  to  the  cold  air.  In  order 
to  ascertain  the  precise  degree  of  beat  in  an  oven,  he  put*  one  of 


the  lemperataM 
psnugne  it  into  eotd  water.  Haw, 
is  exactly  adjusted  to  half  aa  iack 
two  bnns  rales,  tbe  aides  of  whim 


bis  clay  cubes  into  it.  aad  a 
of  tbe  place,  he  i mm* dial 
the  sine  of  the  cube  I  thai  a 


groove,  into  which  the:  cube  saay  be  sbjddcw.  In  proportto*  sl 
the  bulk  of  tbe  latter  has  been  contracted  by  heat,  it  passes 
down  deeper  between  tbe  scales,  on  which  tbe  various  degrees 
of  temper  stare  have  been  previously  marked.  Thus,  when  lb* 
division  of  tbe  scale  commence*  from  the  point  of  red  beat  ri- 
sible in  day-light,  and  tbe  whole  range  is  divided  into  340ea.aal 
parts,  it  will  be  found  that  Swedish  copper  melts  at  3a;  gsM 
at  33 ;  iron  at  from  130  to  150  degrees ;  above  this  point,  lbs 
cubes  could  not  be  heated.  Hot  if  ooa  of  these  clay  sqaara 
be  put  into  an  oven  where  other  material*,  such  as  bread,  earth- 
enware, fcc.  are  to  bo  baked,  they  may  be  usefully  emiplojsd 
for  regulating  the  necessary  degree  of  heat.  Perhaps,  however, 
this  gauge  docs  not  afford  so  constant  and  accurate  a  measure 
for  tbe  highest  degrees  of  best,  as  the  dilation  of  mercury  or  of 
alcohol  docs  for  the  lower. 

PYROPHORUS.  By  Ibis  name  is  denoted  an  artificial  pro- 
duct, wbicfa  takes  flrn  or  becomes  ignited  on  exposure  to  lb* 
air.  Hence,  in  the  German  language,  it  has  obtained  the  nasst 
of  Inft-znnder,  or  sir  tinder.  It  is  prepared  from  alnm  by  sat 
cinadon,  with  tbe  addition  of  various  inflammable  substances. 

PYROTECHNY,  is,  properly  speaking.  Use  science  waist 
teaches  the  management  and  application  of  Are  in  divers  opera- 
tions ;  but  in  n  more  limited  sense,  and  as  it  ia  more  couunoaij 
used,  it  refers  chiefly  to  tbe  composition,  structure,  and  nse  of 
artificial  fire-works.  The  ingredients  are,  I. saltpetre,  purified  he 
tbe  purpose ;  2.  sulphur,  and  3.  charcoal.  Gunpowder  is  like- 
wise used  in  tbe  composition  of  fire-works,  being  first  ground, 
or,  as  it  is  technically  termed,  mealed.  Camphor  and  gum  bsa> 
tjon  are  employed  as  ingredients  in  odoriferous  fire-works.  The 
proportions  of  the  materials  differ  very  much  in  different  fire- 
works, and  tbe  utmost  care  and  precaution  are  necessary  is 
the  working  them  to  n  state  fit  for  use,  and  then  in  the  miliar/. 
In  this  work  we  cannot  enter  on  tbe  subject  with  a  antiiiiriii 
degree  of  minuteness  to  leach  tbe  method  of  making  of  ire- 
work*,  and  shall  therefore  content  ourselves  witb  the  brief 
notice  of  the  proportions  of  the  materials  in  some  of  the  msr* 
common  and  more  interesting  article*  in  use.  The  charges  f— 
sky-rockets  are  made  of  saltpetre,  four  pounds  ;  brimstone,  one 
pound  ;  and  charcoal  one  pound  and  a  half;  or  by  another  di- 
rection, saltpetre,  four  pound*;  brimstone  one  pound  and  s 
half;  charcoal,  twelve  ounces ;  and  meal  powder,  two  ounenv 
These  proportions  vary  again  according  to  tbe  size  of  the  rocket: 
in  rockets  or  four  ounces,  mealcd-powder,  saltpetre,  and  Mar- 
coal,  are  used  in  the  proportions  of  10, 2,  and  1  ;  but  ia  vary 
large  rockets  the  proportions  are  saltpetre,  four ;  mealed  pan- 
der and  sulphur  one  each.  When  stars  are  wanted,  camphor, 
alcohol,  antimony,  and  other  ingredients,  arc  required  aecordisf 
as  the  stars  are  to  be  blue,  white,  &u>.  In  some  cases  gold  sad 
silver  rain  ia  required  ;  then  brass-dust,  steel-dust,  saw-dust, 
ceo.  enter  into  the  composition  ;  hence  tbe  varieties  may  be 
almost  indefinite.  With  respect  to  colour,  sulphur  gives  abb*, 
camphor  a  white  or  pale  colour,  saltpetre  a  clear  white  yellow, 
sal-ammoniac,  a  green,  antimony  a  reddish,  rosin  a  eopptr 
colour. 


ing  under  the  3Gtu  order,  pomaccsn.  To  this  genus  Lianas) 
has  joined  the  apple  and  quince.    There  are  thirteen  species. 

Pyrus  Cydema.  {The  Quince.)  The  seeds  abound  with  a 
mucilaginous  substance,  of  no  particular  taste,  which  thry 
readily  impart  to  watery  liquor*  :  an  ounce  boiled  in  three  pint* 
of  water,  will  render  it  thick  and  ropy,  like  the  white  of  an  egg. 
A  syrop  and  jelly  of  the  fruit,  and  mucilage  of  tun  seeds,  use* 
to  be  kept  in  the  shops. 

PYXIS  NAUTICA,  the  Sea  Compos,  is  of  course,  from  it* 
name,  a  modern  constellation,  since  tbe  instrument  front  which 
this  asterism  derives  Its  title  was  unknown  till  the  fourteenth 
century  of  our  era.  It  is  composed  of  a  few  stars,  none  of 
which  exceed  the  fifth  magnitude.  Its  place  In  the  rigging  of 
the  constellation  Argo  renders  its  limits  a  matter  of  easy  dis- 
crimination. 
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Vt'  or  q.  the  sixteenth  letter  of  oar  alphabet.  A*  a  numeral 
tt  eland*  for  60 ;  and  with  a  dun  over  it  tkua,  TJfor  600,000. 
Used  as  an  abbreviature,  q  signifies  quantity,  or  quantum  ; 
ta.ni,  among  physicians,  q.  pt.  U  quantum  placet,  t. 1.  as  mack 
tu  job  please  of  a  thing: ;  and  q.a.  quantum  sufflcit,  i.e.  as 
Ranch  as  is  necessary.  Q.  E.  D.  among  Malhematiciana,  ii 
sasa 4  trot  deimnutrendum,  i.  *.  which  *U  to  be  demonstrated ; 
sand  Q.  E.  F.  quod  trot  faciendum,  i.  ».  which  was  to  be  done. 
Q.  D.  among  Grammarians,  is  quasi  dictum,  i.  t.  as  if  it  was 
■aid,  or  as,  who  should  say.  In  the  notes  of  the  ancients,  Q 
•land*  for  Quint  ui,  or  Qumtiut;  Q.  11.  V.  foraaorfaeae  wrlar.- 
Q.S.S.  8.  for  qua  tuprm  tcriptm  tunt;  Q.  M.  for  Qumtut  Mu- 
tmu,  or  mtomoda ;  Quint,  for  Quintiliu$ ;  and  Qua*,  for  Quarter. 

QUACK,  a  person  pretending  to  practise  medicine,  without 
having  been  regularly  or  properly  taught.  In  its  more  enlarged 
scone,  this  term  includes  all  empirics,  particularly  those  in 
divinity  and  law  ;  but  it  ii  more  generally  restricted  to  those 
who,  without  an  adequate  degree  of  learning  and  knowledge, 
VMtkc  pretensions  lo  the  heating  art. 

QUACKILTO,  in  Ornithology,  the  name  of  a  beautiful 
Brazilian  bird  of  the  moor-hen  kind.  Its  colour  ia  of  a  one 
blackish  purple,  variegated  with  white ;  and  it  imitates  the  crow- 
ing of  the  common  cock. 

QUADRANGLE,  in  Geometry,  the  tame  with  a  quadrila- 
teral figure,  or  one  consisting  of  four  sides  and  four  angles. 

QUADRANS,  the  quarter  or  fourth  part  of  an;  thing,  parti- 
cularly the  Roman  at,  or  pound. 

QUADRANT,  in  Geometry,  is  either  the  quarter  or  fourth 
part  of  a  circle,  or  the  fourth  part  of  its  circumference !  'be  arch 
of  which,  therefore,  contains  00  degrees. 

Quadrant, "also  denotes  a  mathematical  instrument,  of  great 
aae  in  astronomy  and  navigation,  for  taking  the  altitudes  of 
the  sun  and  stars,  aa  also  taking  angles  in  surveying  heights 
and  distances.  There  are  several  kinds  of  quadrants,  which 
are  commonly  distinguished  from  each  other,  either  by  the  name* 
of  their  authors,  or  the  purposes  they  are  intended  to  answer. 
Thus  we  have  Adanu'i.  Celt't,  Davu  i,  Gnnter'i,  Hadley'i,  Sic. 
Quadrants;  as  also  the  Agronomical,  Surveying,  Sec.  Quad- 
rants. The  principle  upon  which  the  construction  and  use  of 
this  inltrnment  depends,  may  he 
illustrated  by  the  annexed  figure; 
ABCin  quarter  circle  of  brass 
wood,  or  inch  like,  having  the  are 
A  B  divided  into  degrees  and  mi- 
nutes, from  A  to  D ;  on  one  side 
B  C  are  fixed  two  sights  a,  b,  and 
at  C  is  fixed  a  plumb-line  CP. 
Vow  to  use  the  instrument,  hold  it 
ao  that  the  aide  of  the  quadrant 
B  C  ia  in  a  line  with  the  object  S, 
whose  elevation  is  required,  or  so 
that  it  may  be  seen  through  the  *' 

two  small  sights  a,  b ;  then  the  degrees,  Sic  cot  offby  the  plnmb- 
line  C  P,  measured  from  A  Inwards  II,  will  be  the  measure  of 
the  angle  of  elevation  D  IIS,  required  for  D  BC.beiug  a  right- 
angled  triangle,  the  two  angles  It  1)  C  and  BCD,  are  together 
equal  to  a  right  angle,  as  arc  also  the  two  BCD  and  DCA; 
from  each  of  these  therefore,  taking  away  the  common  angle 
BCD,  and  there  remains  the  angle  DCA  equal  to  the  angle 
DBA.  This  ia  the  most  simple  form  of  the  quadrant,  under 
which  it  is  necessarily  subject  to  very  considerable  inaccura- 
cies, to  remedy  which  a  variety  of  forms  have  been  given  to  it 
by  different  authors  ;  but  that  of  Hadley'a  is  so  decidedly  supe- 
rior to  any  other  of  a  portable  kind,  that  we  shall  limit  onr 
remarks  principally  to  the  description  and  nse  of  this  instru- 
ment; and  a  slight  account  of  the  astronomical  and  Gunler 
quadrants. 

Before  we  attempt  to  describe  the  exact  construction  of  this 
Instrument,  it  may  be  of  some  use  to  the  reader  to  illustrate  the 
principles  on  which  it  rests,  by  a  less  complex  figure  than  that  of 


the  quadrant  itself.  Though  this  In* 
strument  is  usually  called  a  quadrant. 
It  ii,  in  fact,  but  an  octant,  or  6th 
part  of  r  circle,  aiQUR,  bavins;  a 
label  or  Index  B  M  moveable  about 
I)  as  a  centre,  and  on  this  index,  and 
in  the  same  direction,  is  fixed  a  plana 
reflecting  mirror,  and  on  the  aide  B  R 
is  placed  another  parallel  to  the 
other  side  11  Q,  but  this  Is  silvered 
only  half  way  up,  so  that  an  object  O 
may  be  seen  directly  through  the 
plain  part  of  the  glass,  from  E,  lb* 
sight  vane.  Now,  an  observer  wish- 
ing, for  example,  to  measure  the 
\  ■  angle  subtended  at  H  by  Ibe  two  ob- 

i(i.  jects   US,   looks  through  the  sight 

vane  at  E,  and  moves  the  index  B  M 
about  Its  centre,  till  the  reflected  image  of  S  is  seen  in  the  other 
reflector  D,  previously  in  conjunction  with  the  object  O,  as 
seen  through  the  plain  glass ;  then  the  angle  Q  B  H,  or  the  are 
QM— 1/.SHO.  as  may  be  thus  demonstrated. 

Since  the  angle  of  Incidence  is  ei|nai  to  the  angle  of  roOeo 
lion,  /_ABS-/_T>II(;~/  IIIH1;  therefore  B G  bisects 
the  angle  HUD,  Again,  for  the  samo  reason,  £_  CDB=^ 
HDOzcODC;  therefore  D  C  bisects  the  angle  ODD. 
Now,  iORB=£DBH  +  /_  BUD,  being  the  external 
angle  of  the  triangle  D  II  H,  therefore  ^CDB=,ZDBH 
+  JZ  DHB  =  ZDBC  +  W  l»IIB;b«tZ  CDB  =  Z 
I)  11 G  -)  /_  1>  G  Ii,  therefore  L  I>  O  It  z=  )  L  D  H  B,  or  since 
C  G  and  B  Q  are  parallel,  and  /  n  G  Ii  —  /_  Q  B  G,  the  angle 
Q  B  G,  or  Q  B  M,  is  also  equal  to  half  1IHB,  or  half  O  H  3, 
which  was  to  be  shewn. 

This  is  the  principle  on  which  the  construction  and  nse  of 
this  instrument  depends;  but  its  great  and  extensive  utility  in 
astronomical  and  nautical  observations,  renders  it  necessary 
now  to  enter  into  a  more  minute  description.  It  may  be 
observed,  that  in  consequence  of  the  points  H  and  B  not  coin- 
ciding, there  is  a  small  error  E  II  between  the  true  and  appa- 
rent angular  point,  which  is  called  the  parallax  of  the  instru- 
ment ;  this,  however,  is  zero,  in  celestial  observations. 

The  Aitrimnmteal  Quadrant,  is  a  large  one,  usually  made  of 
brass  or  iron  bars;  hating  its  limb  F  F,  fig.  1,  (Plate  Quadrant/,) 
nicely  divided,  either  diagonally  or  otherwise,  into  degreea, 
minutes,  and  seconds,  If  room  will  permit,  and  furnished  either 
with  two  pair  or  plain  sights  ot  two  telescopes,  one  on  the  side 
of  the  quadrant  at  A  B,  and  the  other  C  D  moveable  about  Ibe 
centre  by  means  of  the  screw  G.  The  denied  wheels  I  and  H 
serve  to  direct  the  instrument  to  any  object  or  phenomenon. 
The  application  of  this  useful  instrument,  in  taking  observa- 
tions of  the  sun,  planets,  and  fixed  stars,  is  obvions  ;  for  being 
turned  horizontally  npon  its  axis,  by  means  of  the  telescope 
A  B,  till  the  object  is  seen  through  the  moveable  telescope, 
then  the  degrees,  &c.  cut  by  the  index,  givo  the  altitude,  &c. 

Dcieription  of  Hadleu't  Qvadrant.— This  instrument  consists 
of  the  following  particulars;  see  plate,  fig.  3.  1.  An  octant,  or 
the  eighth  part  of  a  circle,  A  IJ  C.  2.  An  index  D.  3.  The 
speculum  F.  *..  Two  horizontal  glasses,  F,  G.  a.  Two  screens, 
K  and  K.    <i.  Two  sight  vanes,  H  and  I. 

The  octant  consists  of  I  wo  radii  AB,  AC,  strengthened  by  Ibe 
braces  L,  M,  and  the  arch  B  C  ;  which,  though  containing  only 
*A°,  is  nevertheless  divided  into  W  primary  divisions,  each  of 
which  stands  for  degrees,  and  arc  numbered  0,  10,  30,  30,  Ice. 
to  00  ;  beginning  at  each  end  of  the  arch,  for  the  convenience 
of  numbering  both  ways,  cither  for  altitudes  or  zenith  distances; 
also  each  degree  is  subdivided  into  minutes,  by  means  of  a 
vernier.  Bnt  the  number  of  these  divisions  varies  with  the 
size  of  the  iu strument. 

The  index  D  is  a  Hat  bar,  moveable  about  the  centre  uf  the 
to  K 
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instrument ;  and  that  part  of  it  which  slides  over  the  graduated 
areh  B  C,  is  open  in  the  middle,  with  a  vernier  scale  on  the 
lower  part  of  it,  under  which  is  a  screw  serving  to  fasten  it  per- 
pendicular to  the  plane  of  the  instrument,  the  middle  part  Of 
the  former  coinciding  with  the  centre  of  the  latter  ;  and  because 
the  speculum  is  fixed  to  the  index,  the  position  of  it  will  be 
altered  by  moving  the  index  along  the  arch.  The  rays  of  an 
observed  object  are  received  on  the  speculum,  and  from  thence 
reflected  on  one  of  the  horizon  glasses  ForO;  which  are  two 
small  pieces  of  looking  glass  placed  on  one  of  the  limbs,  their 
faces  being  turned  obliquely  to  the  speculum,  from  which  they 
receive  the  reflected  rays  of  objeets.  This  glass  F  has  only  its 
lower  part  silvered,  and  set  in  brass-work,  the  upper  part  being 
left  transparent,  to  view  the  horizon.  The  glass  G  has,  in  its 
middle,  a  transparent  slit,  through  which  the  horizon  is  to  be 
seen.  And,  because  the  warping  of  the  materials,  and  other 
accidents,  may  distend  them  from  their  true  situation,  there 
are  three  screws  passing  through  their  feet,  by  which  they  may 
be  easily  replaced. 

•  The  screens  are  two  pieces  of  coloured  glass,  set  in  two 
square  brass  frames,  K  and  K,  which  servo  as  screens  to  take 
off  the  glare  of  the  sun's  rays,  which  would  otherwise  be  too 
strong  for  the  eye:  the  one  is  tinged  much  deeper  than  the 
other;  and  as  they  both  move  on  the  same  centre^  they  may  be 
both  or  either  of  them  used :  in  the  situation  they  appear  in 
the  figure,  they  serve  for  the  horizontal  glass  F ;  but  when  they 
are  wanted  for  the  horizon  glass  6,  they  must  be  taken  from 
their  present  situation,  and  placed  on  the  quadrant  above  6. 
•  The  sight-vanes  are  two  pins  H  and  I,  standing  perpendicu- 
lar to  the  plane  of  the  instrument :  that  at  H  has  one  hole  in  it, 
opposite  to  the  transparent  slit  in  the  horizon  glass  6 ;  the 
other,  at  I,  has  two  holes  in  it,  the  one  opposite  to  the  middle 
of  the  transparent  part  of  the  horizon  glass  F,  and  the  other 
rather  lower  than  the  quicksilvered  part:  this  vane  has  a  piece 
of  brass  on  the  back  of  it,  which  moves  round  a  centre,  and 
serves  to  cover  either  of  the  holes 

To  rectify  Hartley's  Quadrant.  For  the  Fore  Observation. — 
Bring  the  index  close  to  the  bottom,  so  that  the  middle  of  the 
vernier's  scale,  or  nonius,  stand  against  0  degrees.  Hold 
the  plane  of  the  instrument  vertical  with  the  arch  downwards ; 
look  through  the  right-hand  hole  in  the  vane,  and  direct  the 
sight  through  the  transparent  part  of  the  horizon  glass,  to 
observe  the  horizon.  If  the  horizon,  seen  both  at  the  quick- 
silvered part,  and  through  the  transparent  part,  should  coin- 
cide, or  make  one  straight  line,  then  is  the  glass  adjusted  ;  but 
if  one  of  the  horizon  lines  should  stand  above  the  other,  slacken 
the  screw  in  the  middle  of  the  lever  backwards  or  forwards,  as 
there  may  be  occasion,  until  the  lines  coincide;  fasten  the 
screw  in  the  middle  of  the  lever,  and  all  is  ready  for  use. 

To  take  the  Sun's  Altitude. — Fix  the  screens  above  the  hori- 
zon glass,  using  either  or  both  of  them,  according  to  the  strength 
of  the  sun's  rays,  by  turning  one  or  both  the  frames  of  those 
glasses  close  against  the  plane  or  face  of  the  instrument ;  then 
your  face  being  turned  towards  the  sun,  hold  the  quadrant  by 
the  braces,  or  by  either  radius,  as  is  found  most  convenient,  so 
as  to  be  in  a  vertioal  position,  with  the  arch  downwards.  Put 
the  eye  close  to  the  right-hand  hole  in  the  vane,  look  at  the 
horizon  through  the  transparent  part  of  the  horizon  glass,  at 
ths  same  time  sliding  the  index  with  the  left  hand,  until  the 
image  of  the  sun,  seen  in  the  quicksilvered  part,  falls  in  with 
the  edge  of  the  horizon,  taking  either  the  upper  or  the  under 
edge  of  the  solar  image.  Swing  your  body  gently  from  side  to 
side ;  and  when  the  edge  of  the  sun  is  observed  not  to  cut,  but 
to  touch  the  horizon  line,  like  a  tangent,  the  observation  is 
made.  Then  will  the  degrees  on  the  arch,  reckoning  from  the 
end  next  your  body,  give  the  altitude  of  that  edge  of  the  sun 
which  was  brought  to  the  horizon.  If  the  lower  edge  was 
observed,  then  sixteen  minutes,  added  to  the  said  degrees, 
gives  the  altitude  of  the  sun's  centre ;  but  if  the  upper  edge 
was  used,  the  sixteen  minutes  must  be  subtracted.   ._ 

To  take  the  Altitude  of  a  Star. — Look  directly  up  at  the  star 
through  the  vane  and  transparent  part  of  the  glass,  the  index 
being  close  to  tho  button ;  then  will  the  image  of  the  star,  by 
reflection,  be  seen  in  the  silvered  part,  right  against  the  star 
seen  through  the  other  part  Move  the  index  forward,  and  as 
the  image  descends,  let  the  quadrant  descend  also,  to  keep  it 


in  the  silvered  part,  till  it  comes  down  in  a  line  with  the  hori- 
zon, seen  through  the  transparent  part,  and  the  observation  is 
made. 

To  rectify  the  Instrument  for  the  Back  Observation. — Shekel 
the  screw  in  the  middle  of  the  handle,  behind  the  glass  G ;  tui 
the  button  h  on  one  side,  and  bring  the  index  as  many  degrees 
before  0  as  is  equal  to  double  the  dip  of  the  horiaoa  at  j est 
height  above  the  water ;  bold  the  instrument  vertical,  with  tie 
arch  downwards  ;  look  through  the  hole  of  the  vane  H  •  and  if 
the  horizon,  seen  through  the  transparent  slit  in  the  glass  0, 
coincide  with  the  image  of  the  horizon  seen  in  the  silvered  part 
of  the  same  glass,  then  the  glass  6  is  in  its  proper  position; 
but  if  not,  set  it  by  the  handle,  and  fasten  the  screw  as  before. 

To  take  tke  Sun's  Altitude  bf  the  Back  Observation.— P*\  tbe 
stem  of  the  screens  K  and  K  into  the  hole  r,  and  in  proportioa 
to  the  strength  or  faintness  of  the  sun's  rays,  let  either  one,  or 
both,  or  neither  of  the  frames  of  those  glasses,  be  turned  dose 
to  the  face  of  the  limb ;  hold  the  instrument  in  a  vertical  posi- 
tion with  the  arch  downward,  by  the  braces  L  and  M,  with  tse 
left  hand  ;  turn  your  back  to  the  sun,  and  put  one  eye  close  to 
the  hole  in  the  vane  H,  observing  the  horizon  through  tbe  trans- 
parent slit  in  the  horizon  glass  O ;  with  the  right  band  mote 
the  index  D,  till  the  reflected  image  of  the  son  be  seen  in  the 
silvered  part  of  tbe  glass  O,  and  In  a  right  line  with  the  horisos; 
swing  your  body  to  and  fro,  and  if  the  observation  be  well  made 
the  sun's  image  will  be  observed  to  brush  the  horizon,  and  tke 
degrees  reckoned  from  C,  or  that  part  of  the  arch  farthest  fro* 
your  body,  will  give  the  sun's  altitude,  at  the  time  of  observ- 
ation ;  observing  to  add  16  for  the  sun's  sernidiameter,  if  He 
sun's  upper  edge  be  used,  and  subtract  tbe  same  for  the  lever 
edge. 

The  directions  just  given,  for  taking  the  altitudes  atiea, 
would  be  sufficient,  but  for  two  corrections  that  are  necessary 
to  be  made  before  the  altitude  can  be  accurately  d eternised, 
viz.  one  on  account  of  the  observer's  eye  being  raised  above  the 
level  of  the  sea,  and  the  other  on  account  of  the  refraction  of 
the  atmosphere,  especially  in  small  altitudes.  The  following 
tables  therefore  shew  the  corrections  to  be  made  on  both  these 
accounts  ;  the  first  referring  to  the  dip  of  the  horizon  ;  and  the 
other  to  the  refraction  in  altitude ;  the  method  of  using  which  is 
given,  in  the  following  column. 

Table  I. — Dip  of  tke  Horizon. 


Height    of 
the  Eje 
in  Feet. 

1 
DIP. 

Height    of 
the  Eye 
in  Feet. 

DIP. 

Height    of 
the   Eye 
in  Feet. 

DIP. 

1 

C 

57" 

;       12 

& 

18" 

35 

5*   30* 

2 

1 

21 

14 

3 

24 

40 

6      3 

3 

1 

39 

16 

3 

47 

45 

6    tM 

4 

1 

55 

18 

4 

3 

50 

6    44 

5 

2 

8 

20 

4 

16 

60 

7    23 

6 

2 

20 

22 

4 

28 

70 

7    29 

7 

2 

31 

24 

4 

40 

80 

8    92 

8 

2 

42 

26 

4 

52 

90 

9      3 

9 

2 

52 

28 

5 

3 

100 

9    33 

10 

3 

M 

30 

6 

14 

* 

1 

Table  IX.— Refraction  in  Altitude. 

Apparent 

Altitude  in 

Degree*. 

Refraction. 

Apparent 

Altitade  in 

Degrees. 

(Refraction. 

Apparent 

Altitude   in 

Degree*. 

Rafractbe. 

0 

33'     0" 

8 

G   29" 

40 

r   tf 

i 

30    35 

9 

5    48 

45 

0    57 

i 

28    22 

10 

5     15 

50 

0    48 

1 

24     29 

11 

4    47 

55 

0    40 

2 

18    35 

12 

4    23 

60 

0    33 

3 

14     36 

15 

3    30  | 

65 

0    26 

4 

11     51 

20 

2    35  j 

70 

0    21 

5 

9    54 

25 

'2      2  ! 

75 

0    15 

6 

8    29 

30 

1     38  ; 

80 

0    10 

7 

7    20 

35 

1    21  ; 

85 

0      5 
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Gentrel  Rules  for  the  Corrections.—  I .  Id  the  fore  observations, 
Id  the  sum  of  both  correction*  to  the  observed  zenith  distance, 
r  the  true  zenith  distance ;  or  subtract  the  said  sum  from  the 
iserved  altitude  for  the  true  one.  2.  In  the  back  observation. 
Id  the  dip  and  subtract  the  refraction  for  altitudes ;  and  for 
aith  distances,  do  the  contrary,  viz.  subtract  the  dip  and  add 
6  refraction. 

£nm,  By  a  back  observation  the  altitude  of  the  suns  lower 
Ige  was  found  by  Had  ley's  quadrant  to  be  25°  12"  ;  the  eye 
ring  30  feet  above  the  horizon.  By  the  tables  the  dip  on  30 
el  is  &  U",  and  the  refraction  on  26°  1?  is  2*  1".    Hence 

Apparent  alt.  lower  limb 26°  1*    0" 

Sun's  semidiaineter,  sub 0  10    0 

Appar.  alt  of  centre.... 24  56    0 

Dip  of  horizon,  add 0    6  14 

26     1  14 
Refraction  subtract 0    2    1 


I 


True  alt  of  centre 24  60  13 


In  the  case  of  the  moon,  besides  the  two  corrections  above 
lother  is  to  be  made  for  her  parallax.     But  for  all  these  par* 
colars,  see  the  requisite  tables  for  the  Nautical  Almanac,  fee. 
QVAUR\ST,tht  Common  or  Surveying.  This  instrument,  ABC 
|*.  3,  is  made  of  brass,  or  wood,  &c. ;  the  limb  or  arch  of  which 
C  is  divided  into  90  deg.  and  each  of  these  is  farther  divided 
hto  as  many  equal  parts  as  the  space  will  allow,  diagonally  o. 
fterwise.    To  one  of  the  radii  A  C  are  fitted  two  moveable 
ghts ;  and  to  the  centre  is  sometimes  also  annexed  a  label,  oi 
toveable  index  A  D,  bearing  two  other  sights ;  but  instead  ol 
tese  last  sights  there  is  sometimes  fitted  a  telescope.    Also 
om  the  centre  hangs  a  thread  with  a  plummet ;  and  on  the 
nder  side  or  face  of  the  instrument  arc  fitted  a  ball  and  socket, 
j  means  of  which  it  may  be  put  into  any  position.    The  penc- 
il nse  of  it  is  for  taking  angles  in  a  vertical  plane,  compro 
ended  under  right  lines  going  from  the  centre  of  the  instrument 
ne  of  which  is  horizontal,  and  the  other  is  directed  to  some 
brible  point    But  besides  the  part  above  described,  there  is 
Ren  added,  on  the  face,  near  the  centre,  a  kind  of  compart- 
lent  E  F,  called  a  quadrant  or  geometrical  square,  which  is  a 
ind  of  separate  instrument,  and  is  particularly  useful  in  alti- 
letry  and  longimetry,  and  measuring  heights  and  distances. 
Quadrant,  Cole's,  is  a  very  useful  instrument,  invented  by 
fr.  Benjamin  Cole.    It  consists  of  six  parts,  viz.  the  staff  A  B, 
g.  4  ;   the  quadrant al  arch  D  £ ;  three  vanes  A,  B,  C  ;    and 
heir  vernier  F  G.    The  staff  is  a  bar  of  wood  about  two  feet 
xiff,  an  inch  and  a  quarter  broad,  and  of  a  sufficient  thickness 
9  prevent  it  from  bending  or  warping.    The  quadrantal  arch  is 
]*o  of  wood,  and  is  divided  into  degrees  or  third  parts  of  dc- 
iees,  to  a  radius  of  about  nine  inches ;  and  to  its  extremities 
ire  fitted  two  radii,  which  meet  in  the  centre  of  the  quadVant 
•y  a  pin,  about  which  it  easily  moves.      The  sight-vane  A 
I  a  tbin  piece  of  brass,  near  two  inches  in  height  and  one 
tfoad,  set  perpendicularly  on  the  end  of  the  staff.  A,  by  means 
if  two  screws  passing  through  its  foot.     In  the  middle  of  this 
ane  is  drilled  a  small  hole,  through  which  the  coincidence  or 
nee  ting  of  the  horizon  and  solar  spot  is  to  be  viewed.    The 
lorisontal  vane  B  is  about  an  inch  broad  and  two  inches  and 
i  half  high,  having  a  slit  cut  through  it  of  near  an  inch  long  and 
i  quarter  of  an  inch  broad  ;  this  vane  is  fixed  in  the  centre-pin 
if  the  instrument,  in  a  perpendicular  position  by  means  of  two 
crews  passing   through  its  foot,  by  which  its  position  with 
aspect  to  the  sight-vane  is  always  the  same,  their  angle  of 
acfination  being  equal  to  45  degrees.     The  shade-vane  C  is 
MHposed  of  two  brass  plates.    The  one  which  serves   as  an 
iffn  is  about  4}  inches  long  and  \  of  an  inch  broad,  being  pin- 
led  at  one  end  to  the  upper  limb  of  the  quadrant  by  a  screw, 
tboot  which  it  has  a  small  motion ;  the  other  end  lies  in  the 
iffeb,  and  the  lower  edge  of  the  arm  is  directed  to  the  middle  of 
.be  centre  pin.    The  other  plate,  which  is  properly  the  vane,  is 
iftxrat  two  inches   long,   being   fixed  perpendicularly  to    the 
>tber  plate  at  about  half  ati  inch  distance  from  that  end  next 
the  arch  •  this  vane  may  be  used  cither  by  its  shade,  or  by  the 
lolar  spot  east  by  a  convex  lens  placed  in  it.  Aud  because  the 


wood  work  is  often  subject  to  warp  or  twist,  therefore  this  vane 
may  be  rectified  by  means  of  a  screw,  so  that  the  warping  of 
the  instrument  may  occasion  no  error  in  the  observation,  which 
is  performed  in  the  following  manner :  set  the  line  G  on  the 
vernier  against  a  degree  of  the  upper  limb  of  the  quadrant ;  and 
turn  the  screw  on  the  back  side  of  the  limb,  forward  or  back- 
ward, til)  the  bole  in  the  sight- vane,  the  centre  of  the  glass  and 
the  sunk  spot  in  the  horizon-vane,  lie  in  a  right  line. 

Quadrant,  Collins  $  or  Sutton's,  fig* 5,  is  a  stereographie  pro- 
jection of  one  quarter  of  the  sphere  between  the  tropics,  upon 
the  plane  of  the  ecliptic,  the  eye  being  in  its  north  pole  ;  and 
fitted  to  the  latitude  of  London.  The  lines  running  from  right 
to  left,  are  parallels  of  latitude ;  and  those  crossing  them  are 
asimuths.  The  smaller  of  the  two  circles  bounding  the  pro- 
jection is  one  quarter  of  the  tropic  of  Capricorn  ;  and  the  great- 
er  is  a  quarter  of  the  tropic  of  Cancer.  The  two  ecliptics  are 
drawn  from  a  point  on  the  left  edge  of  the  quadrant,  with  the 
characters  of  the  signs  upon  them;  and  the  two  horizons  are 
drawn  from  the  same  point.  The  limb  is  divided  both  into 
degrees  and  time ;  and  by  having  the  sun's  altitude,  the  hour  of 
the  day  may  here  be  found  to  a  minute*  The  quadrantal  arches 
next  the  centre  contain  the  calendar  of  months ;  and  under  them, 
in  another  arch,  is  the  sun's  declination.  On  the  projection  are 
placed  several  of  the  most  remarkable  fixed  stars  between  the 
tropics,  and  the  next  below  the  projection  are  the  quadrant  and 
line  of  shadows. 

Quadrant,  Gunner's,  fig.  0,  sometimes  called  gunner's  square, 
is  used  for  elevating  and  pointing  cannon,  mortars,  ice.  and 
consists  of  two  branches  either  of  wood  or  brass,  between 
which  is  a  quadrantal  arch  divided  into  90  deg.  and  furnished 
with  a  thread  and  plummet. 

Quadrant,  Gunttr's,  so  called  from  its  inventor,  Edmund 
Guutcr,  (fig.  7.)  besides  the  apparatus  of  other  quadrants,  has 
a  stereographie  projection  of  the  sphere  on  the  plane  of  the 
equinoctial ;  and  also  a  calendar  of  the  months,  next  to  tho 
divisions  of  the  limb  ;  by  which,  besides  the  common  purposes 
of  other  quadrants,  several  useful  questions  in  astronomy  are 
easily  resolved. 

Sinical  Quadrant,  is  one  of  some  use  in  navigation.   It  con. 
sists  of  several  concentric  quadrantal  arches,  divided  into  eight 
equal  parts  by  means  of  radii,  with  parallel  right  lines  crossing 
each  other  at  right  angles.     Now  any  one  of  the  arches,  as 
B  C,  fig.  8,  in  the  Plate,  may  represent  a  qoadrant  of  any  great 
circle  of  the  sphere,  but  is  chiefly  used  for  the  horizon  or  meri- 
dian.    If  then  B  C  is  taken  for  a  quadrant  of  the  horizon,  either 
of  the  sides,  as  A  B,  may  represent  the  meridian,  and  the  other 
side  AC  will  represent  a  parallel,  or  line  of  east  and  west;  all 
the  other  lines  parallel  to  AB  will  be  also  meridians;  and  all 
those  parallel  to  A  C,  east  and  west  lines,  or  parallels.    Again, 
the  eight  species  into  which  the  arches  are  divided  by  the 
radii,  represent  the  eight  points  of  the  compass  in  a  quarter  of 
the  horizon;  each  containing  11  deg.  15  ruin.    The  arch  BC 
is  likewise  divided  into  90  deg.,  and  each  degree  subdivided 
into  12  min.,  diagonal  wise.    To  the  centre  is  fixed  a  thread, 
which  being  laid  over  any  degree  of  the  quadrant,  serves  to 
divide  the  horizon.    If  the  sinical  quadrant  is  taken  for  a 
fourth  part  of  the  meridian,  one  side  of  it,  A  B,  may  be  taken 
for  the  common  radius  of  the  meridian  and  equator ;  and  then 
the  other,  A  C.  will  be  half  the  axis  of  the  world.    The  degrees 
of  the  circumference,  B  C,  will  represent  degrees  of  latitude : 
and  the  parallels  to  the  side,  A  B,  assumed  from  every  point  of 
latitude  to  the  axis,  AC,  will  be  radii  of  the  parallels  of  lati- 
ludes,  as  likewise  the  cosine  of  those  latitudes.     Hence,  sup- 
pose it  is  required  to  find  the  degrees  of  longitude  contained 
in  83  of  the  lesser  leagues  in  the  parallel  of  48  deg. ;  lay  the 
thread  over  *18  deg.  of  latitude  on  the  circumference,  and  count 
thence  the  83  leagues  on  A  B,  beginning  at  A ;  this  will  termi- 
nate in  II,  allowing  every  small  interval  four  leagues.    Then 
tracing  out  the  parallel  II  E,  from  the  point  H  to  tho  thread, 
the  part  A  E  of  the  thread  shews  that  1£>  greater  or  equinoctial 
leagues  make  «  deg.  15  min. ;  and  therefore  that  the  ft)  lesser 
leagues  A II,  which  make  the  difference  of  longitude  of  the 
course,  and  arc  equal  to  the  radius  of  the  parallel  H  E,  make  6 
deg.  15  min.  of  the  said  parallel.   When  the  ship  sails  upon  an 
oblique  course,  such  course,  besides  the  north  and  south  greater 
|  leagues,  gives  lesser  leagues  easterly  and  westerly,  to  be  re 
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daced  to  degrees  of  longitude  of  the  equator.  Bat  these  lea- 
goes  being  made  neither  on  the  parallel  of  departure,  nor  on 
that  of  arrival,  bat  on  all  the  intermediate  ones,  there  mast  be 
foand  a  mean  proportional  parallel  between  them.  To  find 
this,  there  is  on  the  instrument  a  scale  of  cross  latitudes. 
Suppose  then  it  were  required  to  find  a  mean  parallel  between 
the  parallels  of  40  deg.  and  60  deg. ;  take  with  the  compasses 
the  middle  between  the  40th  and  60th  degree  on  the  scale ;  this 
middle  point  will  terminate  against  the  first  degree,  which  is 
the  mean  parallel  sought.  The  chief  use  of  the  siuioal  quad- 
rant  is,  to  form  upon  it  triangles  similar  to  those  made  by  a 
ship's  way  with  the  meridians  and  parallels ;  the  sides  of  which 
triangles  are  measured  by  the  equal  intervals  between  the  con- 
centric quadrants  and  the  lines  N  and  S  E  and  W ;  and  every 
6th  line  and  arch  are  made  deeper  than  the  rest.  Now  sup- 
pose a  ship  has  sailed  150  leagues  north-east  by  north,  or 
making  an  angle  of  33  deg.  45  min.  with  the  north  part  of  the 
meridian ;  here  are  given  the  course  and  distance  sailed,  by 
which  a  triangle  may  be  formed  on  the  instrument  similar  to 
that  made  by  the  ship's  course ;  and  hence  the  unknown  parts 
of  the  triangle  may  be  found.  Thus,  supposing  the  centre  A 
to  represent  the  place  of  departure,  count  by  means  of  the  con- 
centric circles  along  the  point  the  ship  sailed  on,  viz.  A  A  D, 
150  leagues ;  then  in  the  triangle  AED,  similar  to  that  of  the 
ship's  course,  find  AEz:  difference  of  latitude,  and  DE  = 
difference  of  longitude,  which  must  be  reduced  according  to 
the  parallel  of  latitude  come  to. 

Quadrant  and  Practical  Navigator.  This  newly-invented 
instrument  has  been  described  in  the  "  Mechanics'  Magazine." 
We  presume,  if  it  were  completely  made,  it  would  be  found 
very  useful  at  sea  for  navigation,  as  any  man  might  soon  un- 
derstand it ;  and  also  for  many  mechanics  and  schoolmasters, 
for  demonstrating  problems  in  some  branches  of  the  mathe- 
matics. 

Description. — A  BCD,  fig.  9,  in  the  Plate,  represents  a  plain 
piece  of board,  with  a  place  in  the  middle,  pp,  for  the  slide,  A, 
to  move  up  and  down  in.  Q  is  a  quadrant  made  fast  upon 
scale  B.  By  enlarging  this  quadrant  to  a  semicircle,  Q  Q,  the 
scales  B  and  C,  turning  upon  a  centre,  will  set  to  solve  all 
questions  in  oblique  as  well  as  plane  trigonometry.  B  will 
turn  off  from  scale  A  to  any  distance,  as  at  L,  the  pricked  line ; 
and  by  sliding  A  upwards  or  downwards  in  the  board,  the 
scales  will  set  to  the  given  dimensions  of  any  triangle  what- 
ever, and  give  both  the  plane  and  the  true  contents  of  all  parts 
at  the  same  time.  By  raising  scale  B  to  the  pricked  line,  M, 
by  a  plummet  hung  at  the  centre,  it  becomes  a  good  level ;  it 
will  also  give  all  the  dimensions  of  a  square.  If  you  set  slide 
A  to  the  dimensions  of  one  side  of  a  square,  set  slide  C  to  the 
same  dimensions  in  the  bottom  scale,  and  C  becomes  the  dia- 
gonal of  the  square.  I  have  solved  all  the  problems  of  prac- 
tical navigation  by  this  instrument,  and  a  great  number  of  pro- 
miscuous questions,  with  great  ease  and  accoracy.  The  second 
horizontal  line,  C,  and  that  next  above  it,  represent  a  groove, 
wherein  a  quadrant,  Q  Q,  slides,  divided  as  the  preceding ;  and 
by  having  two  quadrants  and  the  four  scales  to  move  upon  the 
board  ABC  D,  there  will  in  all  cases  be  three  slides  and  two 
angles,  which,  I  presume,  will  solve  any  question  that  can  be 
proposed. 

Quadrant  of  Altitude,  is  an  appendix  to  the  artificial  globe, 
consisting  of  a  thin  slip  of  brass,  the  length  of  a  quarter  part 
of  one  of  the  great  circles  of  the  globe,  and  graduated.  At  the 
end,  where  the  division  terminates,  is  a  nut  riveted  on,  and 
furnished  with  a  screw,  by  means  of  which  the  instrument  is 
fitted  on  the  meridian,  and  moveable  round  upon  the  rivet  to 
all  points  of  the  horizon.  Its  use  is  to  serve  as  a  scale  in 
measuring  of  altitudes,  amplitudes,  azimuths,  &c. 

QUADRA  NT  AL,  in  Roman  antiquity,  a  vessel  every  way 
square  like  a  die,  serving  as  a  measure  of  liquids ;  its  capacity 
was  eighty  librae  or  ponnds  of  water,  which  make  48  sextaries, 
two  urnae,  or  eight  congii. 

Quadrant  al  Triangle,  a  spherical  triangle  having  a  quadrant 
or  an  arc  of  90°  for  one  of  its  sides. 

QUADRAT,  in  Printing,  a  piece  of  metal  cast  like  the  let- 
ters, to  fill  up  the  void  spaces  between  words,  &c.  There  are 
m  quadrats,  n  quadrats,  &c.  which  are  respectively  of  the 
dimensions  of  these  letters. 


QUADRAT,  a  mathematical  instrument,  called  also  a  fee* 
metrical  square,  and  a  line  of  shadows ;  it  is  frequently  an  adnV 
tional  member  on  the  face  of  the  common  quadrant,  as  also  as 
those  of  Gonter'a  and  Sutton's  quadrant ;  bat  we  shall  describ* 
it  by  itself,  as  being  a  distinet  instrument.  It  is  made  of  any 
solid  matter,  as  brass,  wood,  &e.  of  any  four  plain  rules  jeanm 

together  at  right  angles,  where  An 
the  centre,  from  which  hangs  atsrtea 
with  a  small  weight  at  the  end,  salv- 
ing as  a  plummet.    Each  of  the  aidei 
BE  and  D  E, is  divided  into  an  env 
dred  equal  parts ;  or  if  the  sides  he 
long  enough  to  admit  of  it,  iato  a 
thousand  parts;  C  andF  are  two  sights 
3  fixed  on  the  side  AD.  There  is,BMft> 
over,  an  index,GH, which,  when  tan* 
is  occasion,  is  joined  to  the  centre  A, 
in  such  a  manner  as  that  it  can  nnvt 
freely  round,  and  remain  in  any  given  situation  ;  there  are  aho 
two  sights  K  L,  perpendicular  to  the  right  line  going  from  tat 
centre  of  the  instrument    The  side  D  E  is  called  the  upright 
side,  or  the  line  of  the  direct  or  upright  shadows ;  and  the  aids 
B  E  is  termed  the  reclined  side,  or  the  line  of  the  versed  or  bad 
shadows. 

QUADRATURE,  in  Astronomy,  that  aspect  of  the  moot 
when  she  is  90  deg.  distant  from  the  sun  ;  or  when  she  is  in  Ik 
middle  point  of  her  orbit,  between  the  points  of  coqjpncta 
and  opposition,  namely,  in  the  first  and  third  quarters. 

Quadrature  Lines,  are  two  lines  placed  on  Counter's  sector, 
they  are  marked  with  Q.  and  5,  6,  7,  8,  9,  10 :  of  which  Q.  sig- 
nifies the  side  of  the  square,  and  the  other  figures  the  side  of 
the  polygons  of  5,  6,  7,  &c.  sides.  S,  on* the  same  fastens***, 
stands  for  the  semi-diameter  of  a  circle,  and  90  for  a  line  earns! 
to  90  deg.  in  circumference. 

QUADRILLE,  a  game  at  cards,  sometimes  called  ombre  by 
four ;  which  chiefly  differs  from  ombre  by  three,  in  being  playea 
by  four  persons;  and  having  all  the  forty  oaxda  dealt  oat  to 
each  person,  at  ten  each. 

QUADRUPEDS,  in  Zoology,  a  class  of  land  animals,  with 
hairy  bodies,  and  four  limbs  or  legs  proceeding  from  the  trash 
of  their  bodies ;  add  to  this,  that  the  females  of  this  class  art 
viviparous,  or  bring  forth  their  young  alive,  and  nourish  thta 
with  milk  from  their  teats. 

QUADRUPLE,  a  sum  or  number  multiplied  by  tour,  or 
taken  four  times. 

QUAGMIRE,  in  Agriculture,  the  name  of  a  soft,  miry, or  sash- 
ing bog,  swamp,  or  morass,  which  is  frequently  met  within  lew 
hollow  situations,  which  affords  but  litUe  declivity  for  the  dis- 
charge of  stagnant  water. 

QUAIL,  in  Ornithology,  the  least  of  all  the  birda  of  thegsV 
linaccous  kind.  Tbey  have,  however,  the  courage  of  the  Ear- 
lish  cock,  and  may  be  brought  to  fight  like  game  cocks.  Tab 
was  much  practised  among  the  Athenians,  and  U  atill  kept  sf 
in  some  parts  of  Italy  and  Asia.  The  quail  is  a  bird  efpss* 
sage,  takes  up  its  abode  in  corn  fields,  begins  to  sing  in  April, 
make  its  nest  in  May  on  the  ground,  and  lays  six  or  serai 
whitish  eggs,  marked  with  ragged  rust-coloured  spots. 

QUAKERS.  By  stat.  7  and  8  W.  III.  c.  27f  and  8  G.  L  cs\ 
Quakers  making  and  subscribing  the  declaration  of  fiiWiti 
mentioned  in  1  W.  and  M.  shall  not  be  liable  to  the  pesafcj 
against  others  refusing  to  take  such  oaths :  and  not  snlassris- 
ing  the  declaration  of  fidelity,  &c.  tbey  are  disabled  to  veto  at 
the  election  of  members  of  parliament.  By  7  and  8  W.  UL 
c.  4,  made  perpetual  by  1  G.  I.  c.  6,  Quakers*  whom  an  oaths} 
required,  are  permitted  to  make  a  solemn  affirmation  oc  oscav 
ration  of  the  truth  of  any  fact*  but  they  are  not  rapaMa  of 
being  witnesses  in  any  criminal  cause,  serving  on  janes, « 
bearing  any  office  or  place  of  profit  under  government,  aalaai 
tbey  are  sworn  like  other  Protestants :  but  this  clause  does  set 
extend  to  the  freedom  of  a  corporation.  By  stat.  92  G.ILa* 
46,  an  affirmation  shall  be  allowed  in  all  cases  (except  orinasal) 
where  by  any  act  of  parliament  an  oath  is  required,  though  aa 
provision  is  therein  made  for  admitting  a  Quaker  to  snake  sis 
affirmation.  With  respect  to  doctrine,  Quakers  are  moob 
divided:  some  being  unitarians,  and  others  believing  tat 
trinity. 
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QUALITY,  that  affection  of  a  thing  whence  its  denomina. 
tion  is  derived.  Hence,  quality  is  said  to  be  an  attribute  from 
which  no  substance  is  exempt.  Qualities  are  of  various  kind, 
physical,  intellectual,  moral,  primary,  secondary,  essential, 
relative,  active,  passive,  ficc.  The  term  is  applicable  to  animate 
And  inanimate  being. 

QUANTITY,  in  Grammar,  an  affection  of  a  syllable,  whereby 
Its  measure,  or  the  time  wherein  it  is  pronounced,  is  ascer- 
tained ;  or  that  which  determines  the  syllable  to  be  long  or 
short.  Quantity  is  also  the  object  of  prosody,  and  distin- 
guishes verse  from  prose ;  and  the  economy  and  arrangement 
of  Quantities,  that  is,  the  distribution  of  long  and  short  syl- 
lables, make  what  we  call  the  number.  The  quantities  arc  dis- 
tinguished, among  grammarians,  by  the  characters  6,' short,  as 
per ;  and  6,  long,  as  ros.  There  is  also  a  common,  variable,  or 
dubious  quantity  ;  that  is,  syllables  that  arc  one  time  taken  for 
short  ones,  and  at  another  time  for  long  ones ;  as  the  first  syl- 
lable in  atlas,  patres,  &c.  Feet  arc  made  up  of  quantities.  The 
quantity  of  syllables  is  known  two  ways.  1.  By  rules  for  that 
purpose.  And,  2.  By  authority.  The  rules  for  this  end  are 
taught  by  that  part  of  grammar  called  prosody ;  the  authority 
made  use  of  in  this  case  is  no  more  than  examples  from,  or 
the  testimony  of,  approved  authors;  and  is  never  used  but 
either  when  the  rules  are  deficient,  or  when  we  are  unacquainted 
with  them. 

QUANTUM  V.ti.F.iuxT,  is  where  goods  and  wares  sold  are 
delivered  by  a  tradesman  at  no  certain  price,  or  to  be  paid  for 
thctn  as  much  as  they  arc  worth  in  general ;  and  the  plaintiff  is 
to  aver  them  to  he  worth  so  much. 

Qi'ANTt'M  Meruit,  in  Law,  is  an  action  upon  the  case, 
fbiyided  on  the  necessity  of  paying  a  person  for  doing  any 
thinsr  ns  much  as  he  deserves. 

QUARANTINE,  a  trial  which  ships  nndergo  when  suspected 
of  having  on  board  persons  infected  with  a  pestilential  disease. 
Physicians  are  occasionally  consulted  on  this  subject  by  govern- 
ment ;  who  regulate  this  unpleasant  restriction  on  the  commerce 
of  the  country  by  their  judgment,  as  to  the  period  of  time  within 
which  the  effects  of  any  infection,  received  by  any  individual  on 
hoard,  would  he  shewn.  The  usual  quarantine  is  forty  days. 
This  may  be  ordered  by  the  king,  with  the  advice  of  the  privy- 
council,  at  such  times,  and  under  such  regulations,  as  he  judges 
proper.  Ships  ordered  on  quarantine  must  repair  to  the  place 
appointed,  and  must  continue  there  during  the  time  prescribed, 
without  having  any  intercourse  with  the  shore,  except  for  neces- 
sary provisions,  which  arc  conveyed  with  every  possible  pre- 
caution. When  the  time  is  expired,  and  the  goods  opened  and 
exposed  to  the  air  as  directed,  if  there  be  no  appearance  of 
infection,  they  arc  admitted  to  port.  Ships  infected  with  the 
pestilence  must  proceed  to  St.  Helen's  Pool  in  the  Seilly 
islands,  and  give  notice  of  their  situation  to  the  custom-house 
officers,  and  wait  till  the  king's  pleasure  be  known.  Persons 
giving  false  information,  to  avoid  performing  quarantine,  or 
refusing  to  go  to  the  place  appointed,  or  escaping ;  also  officers 
appointed  to  sec  quarantine  performed,  deserting  their  office, 
neglecting  their  duty,  or  giving  a  false  certificate ;  suffer  death 
as  felons.  Goods  from  Turkey  or  the  Levant  may  not  be 
landed  without  license  from  the  king,  or  certificate  that  they 
have  been  landed  and  aired  at  some  foreign  port. 

QUA  RE,  in  Law,  a  term  affixed  to  the  title  of  several  writs. 

QUARRY,  the  common  name  of  an  opening;  or  pit  dug  into 
the  earth,  from  which  slate,  marble,  stones,  and  ores  of  various 
kinds,  are  to  be  raised,  for  purposes  to  which  they  are  ap- 
plicable. 

QUARTER,  in  Law,  the  fourth  part  of  a  year ;  and  hence 
the  days  on  which  these  quarters  commence  arc  called  quarter- 
days,  rtr.  March  25,  or  Lady-day ;  June  24.  or  Midsummer- 
day  ;  September  29,  or  Michaelmas ;  and  December  21,  or  St. 
Thomas  the  Apostle's  day.  On  these  days  rents  on  leases,  &c. 
are  usually  reserved  to  be  paid ;  though  December  25,  or 
Christmas -day,  is  commonly  reckoned  the  last  quarter-day. 

Quarter,  the  fourth  part  of  any  thins,  the  fractional  expres- 
sion for  which  is  J.  Quarter  in  weights,  is  generally  used  for 
the  fourth  part  of  a  hundred  weight  avoirdupois,  or  281b. 
Used  as  the  name  of  a  dry  measure,  quarter  is  the  fourth  part 
of  a  ton  in  weight,  or  eight  bushels. 

Quarter,  in  Heraldry,  is  applied  to  the  parts  or  members 
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of  the  first  division  of  a  coat  that  is  quartered,  or  divided  into 
four  quarters. 

Quarter  of  a  Point,  in  Navigation,  is  the  fourth  part  of  the 
distance  between  two  cardinal  points,  which  is  2  deg.  48.  min. 

Quarter,  that  part  of  a  ship's  side  which  lies  towards  the 
stern,  or  which  is  comprehended  between  the  aft-most  end  of 
the  main  chains,  and  the  sides  of  the  stern,  whence  it  is  termi- 
nated by  the  quarter-pieces.  Although  the  lines  by  which  the 
quarter  and  bow  of  a  ship,  with  respect  to  her  lengths,  are  only 
imaginary,  yet  experience  appears  sufficiently  to  have  ascer- 
tained their  limits ;  so  that  if  we  were  to  divide  the  ship's  sides 
into  five  equal  portinos  the  names  of  each  space  would  be  rea- 
dily enough  expressed ;  thus  the  first  from  the  stern  would  be 
the  quarter ;  the  second,  abaft  the  midships ;  the  third,  the  mid- 
ships; the  fourth,  before  the  midships  ;  and  the  fifth,  the  how. 
^  On  the  Qcartf.r,  may  be  defined  a  point  in  the  horizon,  con- 
siderably abaft  the  beam,  but  uot  in  the  direction  of  the  ship's 
stern.    Seethe  article  Hearing. 

Qcarter  Bill,  a  list,  containing  the  different  stations  to  which 
the  officers  and  crew  are  quartered  in  time  of  battle,  with  the 
names  of  the  persons  appointed  to  those  stations. 

Quarter  Clothes,  long  pieces  of  painted  canvass,  extended 
on  the  oulside  of  the  quarter-netting,  from  the  upper  part  uf  the 
gallery  to  the  gangway. 

Quarter  Gallery.     See  Gallf.RY. 

Quarter  Master,  in  the  Navy,  an  inferior  officer  appointed 
to  assist  the  mates  in  their  several  duties,  as  stowing  the  hold, 
soiling  the  cables,  attending  the  steerage,  and  keeping  timo  by 
the  watch-glasses. 

Quarter  Master's  Mate,  an  officer  under  the  preceding. 

QuAiiTEK-i&i?/*,  are  narrow  moulded  planks,  reaching  from 
the  top  of  the  stern  to  the  gangway,  and  serving  as  a  fence  to 
the  quarter-deck. 

QUARTERING,  in  Gunnery,  is  when  a  piece  of  ordnance 
is  so  traversed  that  it  will  shoot  on  the  same  tine,  or  on  the 
same  point  of  the  compass,  as  the  ship's  quarter  bears. 

Quartering,  in  Heraldry,  in  dividing  a  coat  into  four  or 
more  quarters  or  quarterings,  by  parting,  couping,  &c.  that  is, 
by  perpendicular  and  horizontal  lines,  &c. 

QUARTERS,  imply  the  several  stations  where  the  officers 
and  crew  of  a  ship  of  war  are  posted  in  time  of  action.  See  the 
articles  Battle,  Engagement, &c.  The  lieutenants  are  gene- 
rally quartered  on  the  different  decks,  to  command  the  batteries ; 
the  master  superintends  the  management  of  the  ship  ;  the  boat- 
swain and  a  sufficient  number  of  men,  arc  stationed  to  repair 
the  damaged  rigging ;  the  gunner,  usually  on  the  tower  gun-deck, 
and  the  carpenter,  with  his  mates  and  crew,  in  the  wings  on 
the  orlop.  The  marines  are  generally  quartered  on  the  poop  and 
forecastle,  or  gangway,  under  the  direction  of  their  officers, 
although,  on  some  occasions,  they  assist  at  the  great  guns,  par- 
ticularly in  distant  cannonading ;  and  the  great  body  of  the 
seamen  arc  stationed  at  the  cannon  or  in  the  tops ;  while  the 
captain  is  ever  on  the  quarter-deck,  giving  directions  to  all 
around,  and  animating  every  one  by  his  example. 

The  number  of  men  appointed  to  manage  the  artillery  is 
always  in  proportion  to  the  nature  of  the  guns,  and  the  num- 
ber and  condition  of  the  ship's  crew.  They  are  in  general  as 
follow,  when  the  ship  is  full  manned,  so  as  fo  light  both  sides 
at  once  occasionally  :  Sature  of  the  (inns : — To  a  42-pounder, 
15  men  ;  to  a  32,  13  men  ;  to  a  24,  1 1  men  ;  to  a  is,  *)  nun ;  id 
a  12,  7  men ;  to  a  i>,  (>  men  ;  to  a  <>.  ."i  men  ;  to  a  I.  I  men  ;  to  a 
3,  3  men*  This  number,  to  which  is  oftrn  added  a  hoy.  to  brim* 
powder  to  every  gun.  may  be  occasionally  reduced,  and  the 
guns  nevertheless  well  managed.  The  number  of  men  ap- 
pointed to  the  small  arms :  — 1st  rate  1;V)  men  to  the  small  arms  ; 
2d  rate,  120  ditto;  3d  rate  of  so  i;uns,  KM)  ditto:  3d  rate  of 
70  guns.  80  ditto ;  4th  rate  of  (JO  guns,  70  ditto  ;  4th  rate  of  .'At 
guns,  flu  ditto ;  6th  rate,  oO  ditto  ;  (jih  rate,  40  ditto ;  sloops  of 
war.  30  ditto. 

Qr.wm.R$,  is  also  an  exclamation  to  implore  mercy  from  a 
victorious  enemy. 

Quarters  of  the  Yards,  the  space  comprehended  between  tin- 
slinks  or  middle,  and  the  outer  parts  or  the  yard-arms. 

Qtartek  Tackle,  a  strong  tackle  fixed  occasionally  upon  tli. 
quarter  of  the  main-yard,  to  hoist  hi*av\  bodies  in  or  out  of  th- 
ship. 
10  L 
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QUARTER-SESSIONS.  The  sessions  of  the  peace  is  a 
court  of  record  holden  before  two  or  more  jnstices,  whereof 
one  is  of  the  quorum,  for  the  execution  of  the  authority  given 
them  by  the  commission  of  the  peace,  and  certain  statutes  and 
acts  of  parliament.  The  justices  keep  their  sessions  in  every 
quarter  of  the  year  at  least,  and  for  three  days  if  need  be ;  to 
wit,  in  the  first  week  after  the  feast  of  St.  Michael,  in  the  first 
week  after  the  Epiphany,  in  the  first  week  after  Easter,  and  in 
the  first  week  after  St.  Thomas,  and  oftcner  if  need  be.  Any 
two  justices,  one  whereof  is  of  the  quorum,  by  the  words  of  the 
commission  of  the  peace,  may  issue  their  precept  to  the  sheriff, 
to  summon  a  session  for  the  general  execution  of  their  autho- 
rity ;  and  such  session,  holden  at  any  time  within  that  quarter 
of  a  year,  is  a  general  quarter-session,  and  the  sheriff  must 
summon  a  jury  under  their  authority.  There  are  many  offences, 
which,  by  particular  statutes,  belong  properly  to  this  jurisdic- 
tion, and  ought  to  be  prosecuted  in  this  court,  as  the  smaller 
misdemeanors,  not  amounting  to  felony,  and  especially  offences 
relating  to  the  game  laws,  highways,  alehouses,  bastard  chil- 
dren, the  settlements  and  provision  of  the  poor,  vagrants,  ser- 
vants' wages,  apprentices,  and  popish  recusants.  Some  of 
these  are  proceeded  upon  by  indictment,  and  others  in  a  sum- 
mary way,  by  motion  and  order,  which  may,  for  the  most  part, 
unless  guarded  against  by  any  particular  statute,  be  removed 
into  the  Court  of  King's  Bench  by  certiorari,  and  be  there  either 
quashed  or  confirmed.  The  business  done  at  quarter  sessions 
has  become  of  the  highest  importance  to  the  country,  and  the 
public  are  greatly  indebted  to  those  magistrates  who  have 
sufficient  knowledge  of  law  to  perform  the  duties  of  their  office 
and  give  their  attendance.  In  Ireland  a  practising  barrister  is 
appointed  at  each  session  to  assist  as  chairman.  In  England 
this  is  not  generally  the  case  by  law,  but  barristers  are  chiefly 
preferred,  and  the  duty  to  be  performed  is  so  multifarious,  that 
it  requires  no  small  skill  in-law,  accompanied  with  much  acti- 
vity and  industry,  to  execute  it  justly. 

QUARTZ,  a  mineral  of  the  flint  genus,  which  is  divided  into 
five  sub-species :  viz.  the  amethyst,  the  rock-crystal,  milk- 
quartz,  common  quartz,  and  prase. 

QUASSIA,  a  genus  of  the  monogynia  order,  in  the  decandria 
class  of  plants,  and  in  the  natural  method  ranking  under  the 
14th  order,  gruinales.  The  calyx  is  pentaphyllous ;  there  are 
G\e  petals ;  the  nectariuro  is  pentaphyllous  ;  there  are  from 
two  to  five  seed-cases,  standing  asondcr,  and  monospermous. 
There  are  three  species,  the  amara,  simaruba,  and  excelsa. 
The  different  species  are  much  used  in  medicine,  and  by  the 
brewers,  to  give  a  bitter  taste  to  their  beer. 

QUAY,*  or  Key,  a  place  to  land  goods  upon." 

QUEEN,  a  woman  who  holds  a  crown  singly.  The  title  of 
queen  is  also  given  by  way  of  courtesy  to  her  that  is  married 
to  a  king,  who  is  called  by  way  of  distinction  queen-consort. 

QUERCITRON,  in  Dying,  the  internal  bark  of  the  quercus 
nigra ;  it  yields  its  colour,  which  is  yellow,  by  infusion  in  water, 
and  by  the  common  mordants  gives  a  permanent  dye.  See 
Dyeing. 

QUERCUS,  in  Botany,  the  Oak-tree,  a  genus  of  the  moncecia 
polyandria  class  and  order.  The  wood  of  the  oak,  when  of  a 
good  sort,  is  well  known  to  be  hard,  tough,  tolerably  flexible, 
not  easily  splintering,  strong  without  being  too  heavy,  and  not 
easily  admitting  water ;  for  these  qualities  it  is  preferred  to  all 
other  timber  for  building  ships ;  it  would  be  difficult  to  enume- 
rate all  the  uses  to  which  it  may  be  applied.  Oak  saw-dust  is 
the  principle  indigenous  vegetable  used  in  dyeing  fustian ;  all 
the  varieties  of  drabs  and  different  shades  of  brown  are  made 
with  oak  saw-dust,  variously  managed  and  compounded.  Oak 
apples  are  also  used  in  dying,  as  a  substitute  for  galls.  See 
Cork. 

QUICK,  or  Quickset  Hedge,  among  Gardeners,  denotes  all 
live  hedges,  of  whatsoever  sort  of  plants  they  are  composed,  to 
distinguish  them  from  dead  hedges ;  but  in  a  more  strict  sense 
of  the  word,  it  is  restrained  to  those  planted  with  the  hawthorn, 
or  era  tag  us  oxyacantha,  under  which  name  these  young  plants, 
or  sets,  are  sold  by  the  nursery-gardeners,  who  raise  them  for 
sale. 

QUICKSAND,  a  loose  sand  into  which  a  ship  sinks  by  her 
own  weight,  as  soon  as  the  water  retreats  from  her  bottom. 
QUICKSILVER.    &re  Mercury. 


QUICKWORK,  generally  signifies  all  that  part  of  a  ship 
which  is  under  water  when' she  is  laden  ;  it  is  also  applied  to 
that  part  of  the  side  which  is  above  the  sheer  rail. 

QUILLS,  are  the  large  feathers  taken  out  of  the  end  of  tie 
wings  of  geese,  ostriches,  crows,  &c.  They  are  denominated 
from  the  order  in  which  they  are  fixed  in  the  wins; ;  the  second 
and  third  quills  being  the  best  for  writing,  as  they  have  the 
largest  and  roundest  barrels.  Crow  quills  are  chiefly  nsed  for 
drawing. 

QUILTING,  a  method  of  sewing  two  pieces  of  silk,  linen,  or 
stuff,  on  each  other,  with  wool  or  cotton  between  them ;  by 
working  them  all  over  in  the  form  of  chequer  or  diamond  work, 
or  in  flowers.  The  same  name  is  also  given  to  the  stuff  so 
worked. 

Quilting,  the  operation  of  weaving  a  kind  of  coating  form- 
ed of  the  strands  of  ropes  about  the  outside  of  any  vessel,  to 
contain  water,  as  ajar,  bottle,  &c. 

QUINCUNX,  in  Roman  antiquity,  denotes  any  thing  that 
consists  of  five-twelfth  parts  of  another,  but  particularly  of 
the  as,  or  pound. 

Quincunx  Order,  in  Gardening,  a  plantation  of  trees,  dis- 
posed originally  in  a  square,  and  consisting  of  five  trees,  one 
at  each  corner,  and  a  fifth  in  the  middle ;  or  a  quincunx  is  the 
figure  of  a  plantation  of  trees,  disposed  in  several  rows,  both 
length  and  breadthwise,  in  such  a  manner,  that  the  first  tree  it 
the  second  row  commences  in  the  centre  of  the  square  formed 
by  the  two  first  trees  in  the  first  row,  and  the  two  first  in  the 
third,  resembling  the  figure  of  the  five  at  cards. 

QUINDECAGON,  in  Geometry,  a  plane  figure  with  fifteen 
sides  and  fifteen  angles,  which,  if  the  sides  are  all  equal,  is 
termed  a  regular  quindeca^on,  and  irregular  when  otherwise. 
The  side  of  a  regular  quindecagon  inscribed  in  a  circle  is 
equal  in  power  to  the  half-difference  between  the  side  of 
the  equilateral  triangle,  and  the  side  of  the  pentagon  inscribed 
in  the  same  circle ;  also  the  difference  of  the  perpendiculars 
let  fall  on  both  sides,  taken  together. 

QUINTAL,  in  Commerce,  the  weight  of  a  hundred  poua 

QUINTESSENCE,  in  the  ancient  chemistry,  properly 
noted  the  fifth  essence,  or  the  rosult  of  five  successive  distilla- 
tions.   This  term  was  also  used  to  express  the  highest  degree 
of  rectification  to  which  any  substance  could  be  brought.    Of 
late  years  it  has  become  partially  obsolete. 

QUIPOS,  in  literary  history,  a  name  given  knots  or  cords  of 
various  colours  in  Peru,  which  imperfectly  supplied  the  placo 
of  writing.  The  different  colours  denoted  distinct  objects,  and 
each  knot  expressed  a  different  number. 

QUIRE,  of  Paper,  a  quantity  of  24  or  26  sheets. 

QUITAM,  in  Law,  is  where  an  action  is  brought  or  an  inform- 
ation exhibited,  against  a  person,  on  a  penal  statute,  at  thesait 
of  the  king  and  the  party  or  informer,  when  the  penalty  Am 
breach  of  the  statute  is  directed  to  be  divided  between  then ; 
in  that  case  the  informer  prosecutes  as  well  for  the  king  asftr 
himself. 

QUIT-CLAIM,  in  Law,  signifies  a  release  of  any  action  tktt 
one  person  has  against  another.  It  signifies  also  a  qoittisf  a 
claim  or  title  to  lands,  &c.    ■ „ 

QUIT-RENT,  in  Law,  a  small  rent  that  is  payable  by  the 
tenants  of  most  manors,  whereby  the  tenant  goes  quit  and  free 
from  all  other  services.  Anciently  this  payment  was  called 
white-rent,  on  account  that  it  was  paid  in  silver  coin,  aid  ts 
distinguish  it  from  rent-corn. 

QUOIN,  a  wedge  employed  to  raise  the  cannon  to  a  proper 
level,  that  it  may  be  more  truly  directed  to  the  object.  Also, 
a  small  wedge  used  by  printers  for  fastening  their  pages  is 
iron  chases. 

Quoins,  are  also  employed  to  wedge  off  casks  off  liquids frea 
each  other,  that  their  bilges  may  not  rub  so  as  to  oecaskw  a 
leak  by  the  agitation  of  the  ship  at  sea. 

QUOITS,  a  kind  of  exercise  or  game,  known  among  the 
ancients  under  the  name  of  discus. 

QUO  MINUS,  is  a  writ  which  issues  out  of  the  court  of  ex- 
chequer to  the  king's  farmer  or  debtor,  for  debt,  trespass,  lie 
Though  this  writ  was  formerly  granted  only  to  the  king's 
tenants  or  debtors,  the  practice  now  is  become  general  for  tht 
plaintiff  to  surmise,  that  by  the  wrong  the  defendant  does  hist, 
he  is  the  less  able  to  satisfy  his  debt  to  the  king,  by  which  mesas 
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jurisdiction  it  given  to  the  court  of  exchequer  to  determine  the 
enuse.  This  writ  is  to  take  the  body  of  the  defendant,  in  like 
manner  as  the  capias  in  the  common  pleas,  and  the  writ  of  lati- 
tat in  the  king's  bench. 

QUORUM,  a  word  which  often  occurs  in  oar  statutes,  and  is 
mock  used  in  commissions,  both  of  justices  of  the  peace  and 
others,  and  so  called  from  the  words  of  the  commission,  quorum 
SffNun  esse  volumus,  of  whom  we  wish  that  A,  B,  &c.  should  be 
one.     All  magistrates  are  now  of  the  quorum. 

QUO  WARRANTO,  in  Law,  a  writ  which   lies  against  a 


person  or  corporation  that  usurps  any  franchise  or  liberty 
against  the  king;  as  to  have  a  fair,  market,  or  the  like,  in 
order  to  oblige  the  usurper  to  shew  by  what  right  and  title  he 
holds  or  claims  such  franchise.  This  writ  also  lies  formis-user 
or  non-user  of  privileges  granted.  The  attorney  general  may 
exhibit  a  quo- warranto  in  the  crown  office  against  any  particu- 
lar persons,  or  bodies  politic  or  corporate,  who  use  any  fran- 
chise or  privilege  without  having  a  legal  grant  or  prescription 
for  the  same,  and  a  judgment  obtained  upon  it  is  final,  as  being 
a  writ  of  right. 


R. 


RAD 

JK.9  the  seventeenth  letter  of  our  alphabet.  In  the  notes  of  the 
ancients,  R.  or  RO  signifies  Roma ;  R.  C.  Romana  civitas ;  R. 
O.  C.  rei  gerendae  causa ;  R.  F.  E.  D.  recte  fractum  et  dictum  ; 
R.  F.  regis  filius  ;  R.  P.  res  publica,  or  Romani  principes  ;  and 
R.  R.  R.  F.  F.  F.  res  Romana  ruet  ferro,  fame,  flamma. 

In  the  prescription  of  physicians,  R  or  R,  stands  for  recipe, 

i.  e.  take, 

RABBET,  a  deep  groove  or  channel,  cut  in  a  piece  of  timber 
longitudinally,  to  receive,  the  edge  of  a  plank,  or  the  ends  of  a 
number  of  planks,  which  are  to  be  securely  fastened  therein. 
The  depth  of  this  channel  is  equal  to  the  thickness  of  the  plank, 
so  that  when  the  end  of  the  latter  is  let  into  the  rabbet,  it  will 
be  level  with  the  outside  of  the  piece.  Thus  the  ends  of  the 
lower  planks  of  a  ship's  bottom  terminate  upon  the  stem  afore 
and  the  stern  post  abaft,  with  whose  sides  their  surfaces  are 
even.  The  surface  of  the  garboard  streak,  whose  edge  is  let 
into  the  keel,  is  in  the  same  manner  level  with  the  side  of  the 
keel  at  the  extremities  of  the  vessel. 

RABBETING,  in  Carpentry,  the  planning  or  cutting  of 
channels  or  grooves  in  boards.  In  ship  carpentry,  it  signifies 
the  letting-in  of  the  planks  of  the  ship  into  the  keel ;  which  in 
the  rake  and  ran  of  a  ship,  is  hollowed  awayj  that  the  planks 
may  join  the  closer. 

RACE,  a  particularly  strong  tide  or  current 

RACK,  an  engine  of  torture  furnished  with  pulleys  and 
cords,  &e.  for  extorting  confession  from  criminals.  This 
instrument  Is  happily  banished  from  almost  all  christian  coun- 
tries. 

Rack,  a  frame  of  timber  containing  several  sheaves,  and 
•snnlly  fixed  on  the  opposite  sides  of  a  ship's  bowsprit,  to 
direct  the  sailors  to  the  respective  ropes  passing  through  it. 

Racking  m  Tackle,  the  fastening  two  opposite  parts  together 
with  a  seising,  so  as  that  any  weighty  body  suspended  thereby 
shall  not  fall  down,  although  the  tackle-fall  should  be  loosened 
by  accident  or  inattention. 

'  RADIAL  Curves,  are  curves  of  the  spiral  kind,  whose  ordi- 
nates,  if  they  may  be  so  called,  all  terminate  in  the  centre  of  the 
inefnding  circle,  appearing  like  radii  of  that  circle ;  whence  the 
name. 

RADIANT  Point,  or  Radiating  Point,  is  any  point  from 
which  rays  proceed. 

RADIATION,  the  act  of  a  body  emitting  or  diffusing  rays  of 
light  all  round,  and  from  a  centre. 

RADICAL,  that  which  is  considered  as  constitnting  the  dis- 
dlnguishing  part  of  an  acid,  by  its  union  with  the  acidifying 
principle,  or  oxygen,  which  is  common  to  all  acids.  Thus  sul- 
phur is  the  radical  of  the  sulphuric  and  sulphureous  acids.  It  is 
called  the  base  of  the  acid ;  but  base  is  a  term  of  more  extensive 
application. 

Radical  Sijn,  (from  radix,  root,)  in  Algebra,  is  tho  character 
by  which  the  root  of  a  quantity  is  expressed,  and  is  formed 
thus,  >/.  while  the  particular  root  is  indicated  by  a  figure  on 
the  left  of  the  sign :  thus,  J  a,  J  a,  J  a,  &c.  denote  the  square 
root,  cube  root,  and  biquadratic  root  of  the  quantity  «,  or  of  any 
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other  quantity  placed  under  the  like  signs.  When  it  is  a  com- 
pound quantity  whose  root  is  to  be  expressed,  it  is  put  in  a 
parenthesis,  and  the  sign  prefixed  ;  thus,  J  (a'  +  6s,)  means 
the  cube  root  of  the  sum  of  q»  plus  b* ;  or  it  is  otherwise  indicated 
by  a  line -thus,  «y  a*  +  b* ;  the  characteristic  *  is  generally 
omitted  in  the  square  root,  so  that  instead  of  writing  J  a  for 
the  square  root  of  a,  we  merely  write  *J  a,  by  which  the  square 
root  is  always  to  be  understood. 

RADII,  the  plural  of  Radius. 

RADIOMETER,  a  name  sometimes  given  to  the  Fore  Staff'. 

RADIUS,  in  Geometry,  the  semi-diameter  of  a  circle,  or  a 
right  line  drawn  from  the  centre  to  the  circumference.  It  is 
implied  in  the  definition  of  a  circle,  and  it  is  apparent  from  its 
construction,  that  all  the  radii  of  the  same  circle  are  equal.  Tho 
radius  is  sometimes  called,  in  trigonometry,  the  sinus  totus,  or 
whole  sine.  The  length  of  the  radius  of  any  circle  is  equal  to 
that  of  an  are  of  67*2957796  degrees  of  the  same  circle. 

RADIX,  the  same  as  root,  but  used  in  a  different  sense  by 
different  authors ;  thus  we  say,  radix  of  a  system  of  logarithms, 
a  system  of  notation,  &c.  meaning  the  fundamental  quantity  on 
which  the  system  is  constructed,  or  by  which  all  the  otheis  are 
compared. 

Radix  of  a  System  of  Logarithms,  is  that  number  which 
involved  to  tho  power,  denoted  by  the  logarithm  of  a  number,  is 
equal  to  that  number.  This  radix  in  the  Common,  or  Brigg's 
Logarithms,  is  10,  and  in  the  Napcrian  or  Hyperbolic  Logar- 
ithms, it  is  2*71828182,  &c.  and  generally  the  radix  in  any 
system  of  logarithms,  is  that  number  whose  logarithm  in  that 
system  is  unity. 

Radix  of  a  System  of  Notation,  is  that  number  which  indicates 
the  local  value  of  the  figures,  and  is  in  all  systems  represented 
by  a  unit  and  cipher  (10),  which  is  ten  in  the  common  system, 
two  in  tho  binary,  three  in  the  ternary,  &c. 

Radix,  is  also  used  as  a  term  of  comparison  between  any 
finite  function  and  its  expansion  or  development;  thus  we 
1 


know  that 
1 


1  +  r 


=  1  —  r  +  r»  —  r*  +  r*  —  &c.  in  which  case 


7~T~~»  is  sometimes  called  the  radix  of  the  scries  1  —  ••  4-  r*  — 

r*  +  r*  —  &c; 

RAFT,  a  sort  of  float,  formed  by  an  assemblage  of  various 
planks  or  pieces  of  timber  fastened  together  side  by  side,  so  as 
to  be  conveyed  more  commodiously  to  any  short  distance  in  a 
harbour  or  road  than  if  they  were  separate. 

Raft  Port,  a  square  hole  cut  through  the  buttocks  of  some 
ships,  immediately  under  the  counter,  to  load  or  unload  the 
planks  and  pieces  of  timber,  which,  on  account  of  their  great 
length,  could  not  be  got  in  or  out  otherwise. 

RAFTERS,  in  Building,  arc  pieces  of  timber,  which,  standing 
by  pairs  on  the  raising  piece,  meet  in  an  angle  at  the  top,  and 
form  the  roof  of  a  building. 

RAGG.or  Rowly,  a  genus  of  stones  belonging  to  the  siliceous 
class.    It  is  of  a  dusky  or  dark  gray  colour,  with  many  small 
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shining  crystals,  having  a  granular  texture,  and  acquiring  an 
ochry  crust  by  exposure  to  the  air.  . 

RAIA,  the  Ray,  in  Natural  History,  a  genus  of  fishes  of  the 
order  cartilaginci.  These  fishes  are  found  only  in  the  sea,  where 
they  feed  on  whatever  animal  substances  they  meet  with.  They 
are  sometimes  of  the  weight  of  two  hundred  pounds.  They 
conceal  themselves  for  the  greater  part  of  the  winter  in  the 
mud  or  sand  of  the  bottoms,  and,  indeed,  are  seldom  seen  near 
the  surface  of  the  water.  The  female  is  larger  than  the  male, 
and  produces  her  offspring  living,  and  only  one  at  a  time ;  the 
young  extricating  itself  gradually  from  its  confinement,  and 
remaining  some  time  attached  by  the  umbilical  vessels,  after  its 
complete  appearance-  There  are  nineteen  species ;  the  skate  is 
one  of  the  largest  of  the  genus,  weighing  sometimes  two  hun- 
dred pounds,  and  one  of  the  size  is  reported  to  have  been  served 
up  at  St.  John's  College,  Cambridge ;  it  is  the  most  esteemed 
species  of  the  genus.  The  thorn-back  is  much  inferior  to  the  skate 
in  size  and  goodness.  It  is  distinguished  by  its  long  and  curved 
spines,  on  its  upper  surface.  The  above  arc  rhomboidal.  The  sting- 
ray inhabits  the  Indian  and  Mediterranean  seas,  and  its  tail  is 
armed  with  a  very  long  serrated  spine,  with  which  it  can  inflict 
very  formidable  wounds,  and  which  it  casts  off  every  year.  This 
was  formerly  supposed  to  contain  the  most  subtle  poison.  It 
injures,  however,  only  by  piercing  and  laceration ;  and  to  pre- 
vent this,  the  tail  is  almost  always  cut  off  as  soon  as  the  fish  is 
caught.  The  torpedo  inhabits  the  Mediterranean  and  the  North 
seas,  and  grows  to  the  weight  of  twenty  pounds.  This  fish 
possesses  a  strong  electrical  power,  and  is  capable  of  giving  a 
very  considerable  shock  through  a  number  of  persons  forming  a 
communication  with  it.  This  power  was  known  to  the  ancients, 
but  exaggerated  by  them  with  all  the  fables  natural  to  ignorance, 
and  it  is  only  recently  that  the  power  was  ascertained  to  be 
truly  electric.  It  is  conducted  by  the  same  substances  as  elec- 
tricity, and  intercepted  by  the  same.  In  a  minute  and  a  half 
no  fewer  than  fifty  shocks  have  been  received  from  this  animal, 
when  insulated.  The  shocks  delivered  by  it  in  air  arc  nearly 
four  times  as  strong  as  those  received  from  it  in  water.  This 
power  appears  to  be  always  voluntarily  exercised  by  the  tor- 
pedo, which  occasionally  may  be  touched  and  handled  without 
its  causing  the  slightest  agitation.  When  the  fish  is  irritated, 
however,  this  quality  is  cxccrcised  with  proportional  effect  to 
the  degree  of  irritation,  and  its  exercise  is  stated  in  every 
instance  to  be  accompanied  by  a  depression  of  the  eyes. 

RAIL,  or  Water  Rail,  in  Ornithology,  the  name  of  a  bird 
of  a  long  slender  body,  with  short  concave  wings.  The  legs  of 
this  bird  arc  placed  very  far  behind,  and  arc  of  a  dusky  flesh 
colour.  Its  toes  are  very  long,  and  though  the  feet  are  not 
webbed,  it  takes  the  water,  swims  with  ease,  and  is  often 
observed  to  run  apparently  along  its  surface.  It  delights  less 
in  flying  than  in  running,  which  it  docs  very  swiftly  along  the 
margins  of  brooks  covered  with  rushes.  In  running,  it  occa- 
sionally flirts  up  its  tail ;  and  in  flying,  its  legs  bang  down.  Pen- 
nant sa>s,  that  it  is  an  unique  species. 

Rail  Land,  in  Ornithology,  is  a  migrating  bird.  It  has  a 
short,  strong  thick  bill,  and  is  generally  found  among  corn, 
grass,  broom,  or  furze.  It  leaves  this  kingdom  before  winter. 
It  abounds  in  Anglesea,  where  it  appears  about  the  middle  of1 
April,  and  is  supposed  to  come  from  Ireland.  Of  the  Hebrides 
and  Orkneys  it  is  generally  an  inhabitant. 

RAILING,  in  Rural  Economy,  is  a  sort  offence  constructed 
with  posts  and  rails.  It  is  frequently  used  to  protect  young 
hedge  fences  and  trees  from  the  depredations  of  cattle  or 
other  animals. 

RAILLERY,  Dr.  Johnson  has  defined  to  be  a  slight  satire 
or  satirical  merriment ;  and  another  writer  has  compared  it  to 
a  light  that  dazzles,  but  docs  not  burn.  It  is  serious,  severe, 
and  good-humoured,  and  if  it  perplexes  it  should  never  offend. 

RAILWAY,  Tram  or  Dram  Road,  in  Rural  Economy,  is  a 
track  constructed  of  wood,  stone,  or  other  materials,  but  chiefly 
of  iron,  upon  the  level  surface  of  an  inclined  plane,  or  in  other 
situations,  for  the  purpose  of  diminishing  friction,  and  for  the 
more  easy  conveyance  of  heavy  loads  of  any  kind  of  articles. 
Until  very  lately,  rail  roads  were  chiefly  confined  to  mines  of 
various  descriptions,  but  they  are  now  coming  into  more  gene- 
ral use,  and  are  capable  of  being  applied  with  advantage  to 
many  roads  on  which  they  have  never  yet  made  their  appear- 


ance. In  Derbyshire,  Shropshire,  Lancashire*  and  several 
other  counties,  they  are  very  numerous,  some  of  them  extend- 
ing several  miles.  At  first  timbers  were  laid  down,  en  vsiea 
flat  bars  of  iron  were  nailed.  This  was  afterwards  suceeaU 
by  cast  iron  of  sufficient  thickness,  and  the  timber  was  Aft- 
missed.  The  benefits  arising  from  these  rail  roads  have  pica 
rise  to  numerous  calculations*  Dr.  Anderson  estimates.  Oil 
upon  a  perfect  level,  one  horse  of  moderate  strength  can  draw 
with  ease  from  twelve  to  twenty  tons.  On  inclined  pisses, 
where  the  ends  of  canals  cannot  be  brought  to  join  the  sea 
without  many  locks,  they  might  be  employed  with  the  greatest 
success.  Instead  of  loading  any  pair  of  wheels  with  as 
enormous  weight  which  would  tend  to  crush  the  road  tver 
which  they  pass,  it  has  been  found  by  experience  more  bene- 
ficial to  employ  a  string  of  carriages,  that  the  pressure  may  be 
distributed.  Near  Colebrook  Dale  there  is  a  rail  road,  oa 
which  loaded  boats  are  drawn  up  to  a  canal  two  hundred  tod 
twenty  feet  above  the  level  of  the  Severn,  and  let  down  into  it 
in  a  similar  manner,  by  which  means  twenty-two  locks  are 
saved,  and  the  work  is  executed  in  a  more  expeditious  man- 
ner. This  is  supposed  to  be  the  greatest  inclined  plane  ia 
Europe,  or  perhaps  in  the  world ;  for  though  they  are  niocb 
used  in  China  in  the  place  of  locks,  none  of  them  are  equal  is 
height  and  acclivity  to  this. 

RAIN.  This  phenomenon  some  philosophers  have  attributed 
entirely  to  the  influence  of  the  electric  fluid,  and  this  explaaa- 
tion  has  been  rendered  the  more  probable  by  the  circnnuUsoB 
of  most  abundant  showers  usually  accompanying  a  tbaadtr 
storm.  It  is  worthy  observation,  that  much  the  greatest  eaas- 
tity  of  rain  falls  in  that  time  of  the  year  when  the  air  appears 
clearest,  and  when,  from  the  beat,  the  appearance  of  mouane 
on  the  ground  soon  disappears ;  also,  that  in  warmer  coanaini 
than  ours,  and  where  the  air  appears  much  clearer,  the  qaaa- 
tity  of  rain  which  falls  greatly  exceeds  that  in  this  conatry. 
Very  frequently  rain  is  produced  by  the  concussion  or  conden- 
sation of  two  clouds,  the  one  positively  and  the  other  negatively 
electrified  ;  and  this  has  been  proved  by  experiment  with  a  kite 
elevated  to  a  great  height  in  the  air.  There  is  no  necessitj  to 
maintain  that  rain  can  never  be  produced  in  any  other  manner. 
The  mean  annual  quantity  of  rain  is  greatest  at  the  equator, 
and  decreases  gradually  as  we  approach  the  poles.  Thus,  at 
Grenada,  West  Indies,  it  is  126  inches;  Cape  Francois,  1ft: 
Calcutta,  81  ;  Rome,  30;  England,  35;  Petersburg?!,  1& 

The  number  of  rainy  days  is  smallest  at  the  equator,  sod 
increases  in  proportion  to  the  distance  from  it.  The  mean  num- 
ber from  north  latitude  12°  to  43°,  being  78 ;  from  43°  to  46P, 
being  103 ;  from  46°  to  50°,  being  134 ;  from  51°  to  C0°,  161.  Tie 
number  of  rainy  days  is  often  more  in  winter  than  in  summer; 
but  the  quantity  of  rain  is  greater  in  summer  than  in  mister. 
According  to  an  observation  made  in  England,  if  two  vesfdi 
of  equal  extent  be  exposed  at  different  heights,  and  the  qaw- 
tity  of  water  which  falls  into  them  during  any  considerable  time, 
for  instance,  a  year,  be  measured,  it  is  found  that  the  vessel « 
the  greater  height  receives  less  water.  This  seems  to  poiDtoot 
that  the  drops  of  rain  become  larger  as  they  fall,  by  theprcdp- 
tation  of  the  watery  vapours  which  they  encounter  ;  and  Alt 
in  lowering  the  temperature  of  the  space  which  they  traverse, 
they  cause  these  vapours  to  precipitate  more  abundantly. 
This  experiment,  repeated  at  the  observatory  at  Paris,  gave 
the  same  result.  A  necessary  consequence  is,  that,  in  general, 
more  rain  falls  in  the  valleys  than  on  the  hills. 

The  quantity  of  rain  which  has  fallen  in  different  places 
has  been  accurately  observed,  and  from  which  it  appears, 
that  much  depends  upon  local  situation.  The  quantity  of  rtis 
which  fell  at  Paris  in  the  course  of  a  year,  taken  at  a  media* 
of  six  years,  was  20*19  inches ;  and  in  London,  the  medlin 
quantity  per  annum,  for  the  same  number  of  years,  was  2M0T 
Much,  however,  depends  upon  the  height  of  the  rain-gage  froar 
the  surface  of  the  earth,  more  than  upon  the  comparative  aJt£ 
tudes  of  it  with  reference  to  the  surface  of  the  sea,  or  any  axel 
point ;  the  rain-gage  on  the  top  of  a  mountain,  giving  Marly 
as  much  as  that  in  the  plain  beneath  ;  whereat,  one  gaga 
placed  on  the  top  of  a  house  or  church,  and  apother  belew.giit 
very  different  quantities.  The  following  table  exhibits  1st 
results  of  several  very  accurate  observations  made  on  three 
gages,  one  at  the  bottom  of  a  house,  another  at  the  top  of  the 


ft  A  I 


JJICT10XABT  07  MBGRAVICAL  SCIENCE. 


R  A  1 


red  a  third  on  Westnrio«tcr  Abbey,  the  greatest  care 
afcen  that  none  of  the  walar  should  evaporate  aft**  it 
!  lie  gage,  by  passing  it  through  a  narrow  fob*  into  a 
Few  atop  pen  ociow. 

i  these  results  it  will  appear,  that  there  fell  below  the 
i  house  above  a  fifth  part  more  nrio  than  what  fctt  in  the 
sane  above  the  top  or  the  sane  house.  And  that  there 
m  Westminster  Abbey  not  much  above  half  what  was 
a  rafl  in  the  same  space  below  the  tops  of  the  houses, 
[pertinent  has  been  repeated  in  other  plaees  with  the 
•alt;  and,  notwithstanding  the  eaaso  of  this  extraov- 
differencc  has  not  yet  been  discovered,  it  is  at  the  same 
efoi  to  be  apprised  of  it,  to  prevent  any  inaconsate  oon- 
I  from  a  comparison  of  different  gages. 


SJfily  of  Mam  which  fell  in  Lmutmfrom  July  7  y  to  Juhf  6 
m  tht  tmctdmg  Year* 


MONTHS. 


Inly  7th  to  the  3tst 

*, .  ••••••••••*•.••• 

nuer, •••• 

•r, 

aber, 

soar,*  •.••..••••••• 

V» 

»y, 

t 

•••••••••••••••a* 


Lower 

Otge  of  a 

Hoom. 


Inch*. 
3*501 
0*608 
0-421 

2-347 
1-079 
1-612 
2*071 
2*861 
1-807 
1-437 
2-432 
1-887 
0-386 


22-606 


[idcHa  Oage, 
Top  of  a 
House* 


MttCM0€» 

3*210 

0*479) 

0-344  i 

9*061 

0*842 

1-258 

1*455 

2-494 

1-303 

1-213 

1-745 

1-426) 

0-309* 


18-139 


Uppor 
Gaf«  on 

Wewtmmster 
Abbej. 


Inehit. 
2-3U 

0*508 

1-416 
0-632 
0-994 
1*065 
1-385 
0687 
0*994 
1142 

1145 


12*099 


lowing  Table  exhibits  similar  Experiments,  made  on 
tages,  one  on  the  Top  of  Mount  Rennig,  in  Wales,  and 
or  in  the  Plain  1350  feet  below  the  other. 


Bottom  of  the 
Mountain. 

Top  of  too 

MoanUio. 

July  29  to  Aug.  10, ... . 

9,  both  bottles  had  ran 

r. 

Sent.  9  to  30. 

Inches, 
0-709 
2*185 
0-610 

3-234 

0-747 
1*281 

0*648 
2-124 
0-656 

2*464 

0*885 
1*388 

f7,  bottles  ran  over. 
Oct  17  to  22,. 

12  to  29, 

8-766 

8165 

s.ej^r-erjnients  justify  the  assertion  made  above,  vis. 
a  quantity  of  rain,  in  any  place,  depends  principally 
a  altitude  above  the  surface  of  the  earth,  and  not  much 
m  comparative  altitude  of  two  places  with  regard  to  the 
of  the  sea,  and  consequently  not  upon  the  rarity  or  den* 
ihw  atmosphere,  as  was  for  a  long  tuna  supposed  by  phi* 
ttu 

mOW.  The  rainbow  is  a  circular  image  of  the  sun 
N  coloured.  It  is'tbos  produced ;  the  solar  rays,  enter* 
snaps  of  railing  rain,  are  refracted  to  their  farther  wr- 
ung, sheets  by  one  or  more  reflections  transmitted  to  the 
.A  ^  ,  froa|  |j|e  4^^  wey0  at  their 


entrance,  they  suffer  a  refraction,  by  which  the  rays  are 
rated  into  their  different  colours,  and  thus,  therefore,  are  exhi- 
bited to  an  eye  properly  placed  to  receive  them.  That  this  is 
the  true  account  of  the  formation  of  the  rainbow,  appears  from 
the  following  considerations.  1.  That  a  bow  is  never  seen  but 
when  rain  is  falling,  and  the  son  shiniog  at  the  same  time,  and 
that  the  sun  and  bow  are  always  in  opposite  quarters  of  the 
heavens ;  this  every  one's  experience  can  testify.  2.  That  the 
same  appearance  can  be  artificially  represented  by  means  of 
water  thrown  into  the  air,  when  the  spectator  is  placed  in  a  pro- 
per position  with  his  bach  turned  to  the  sun : 

Let  A  B  be  a  drop  ef  water, 
and  C  D  a  pencil  or  solar  rays 
incident  thereon  ;  if  all  the  rays 
of  any  one  colour,  as  red,  be- 
longing to  the  pencil  C  D,  be 
refracted  to  the  same  point  6, 
and  thence  reflected,  they  will 
fall  on  the  space  R  Q,  with  the 
same  obliquity  and  at  the  same  distances  from  each  other,  as 
the  refracted  rays,  if  proceeding  backward  from  G,  would  fall 
on  the  space  T  S ;  but  these  at  their  refraction  would  emerge 
into  T  D,  C  9,  fee.  parallel  to  each  other,  and  therefore  will 
enter  an  eye  properly  placed  copiously  enough  to  cause  a  sen- 
sation ;  a  red  colour  will  therefore  appear  in  the  direction  of 
these  rays,  and  so  of  others.  But  if  the  refracted  rays  do  not 
meet  in  the  same  point,  the  reflected  rays  will  not  fall  on  the 

surface,  at  the  same  distance  from  each 
other,  as  PT  and  I S  do,  thoogh  their  ob- 
liquity to  the  surface  he  equal  to  that  of 
the  latter :  therefore  the  refracted  rays 
Will  emerge,  diverging  from  each  other, 
and  consequently  will  not  enter  the  eye 
copiously  enough  to  cause  a  pereeption  of 
their  colour.  It  is  plain  that  where  the 
rays  of  any  colour  emerge  parallel,  all  these  emerging  rays 
will  be  inclined  to  the  incident  rays  in  the  same  angle.    And 

by  calcnlation  it  is 
found,  that  the  red 
rays  w  hen  they  emerge 
parallel  to  each  other, 
make  with  the  inci- 
dent rays  an  angle, 
ABO,  of  42°  2*,  and 
the  violet  an  angle, 
A  CO,  of  40*17',  and 

the  rays  of  the  other 

colours  angles  greater 
than  the  latter,  and 
less  than  the  former.  If  through  the  eye  which  receives  the 
emerging  rays,  there  be  drawn  a  line  A  X,  parallel  to  the  inci- 
dent rays,  it  will  make  with  the  emerging  rays  of  each  colour, 
angles  RAX,  and  VAX,  &c.  equal  to  the  above.  This  line 
A  X  is  called  the  axis  of  vision.  The  several  drops  placed  in 
the  lines  A  R,  A  V,  &c  will  exhibit  to  the  eye  at  A,  the  several 
prismatic  colours  respectively,  as  appears  from  what  has  been 
said  ;  and  if  those  lines  be  supposed  to  revolve  with  a  conical 
motion  round  the  axis  of  vision,  it  is  evident  for  the  same  rea- 
son, that  all  the  drops  placed  in  each  of  the  conic  surfaces  so 
generated,  will  transmit  the  rays  of  each  colour  respectively  to 
the  eye,  and  therefore  that  a  number  of  circular  concentric 
arches  of  the  prismatic  colours  adjoining  to  each  other,  will  be 
exhibited  to  the  eye.  This  explanation  relates  to  the  interior 
bow,  whose  colours  beginning  from  the  outside,  are  red,  orange, 
fce.  as  in  the  prismatic  spectrum,  which  bow  can  never  be  seen 

if  the  sun  be  elevated  more  than 
420  2*  above  the  horizon ;  for  the 
horizon  H  O  always  makes  with  the 

^ A^** Hnxis  of  vision,  A  X,  an  angle  equal 

to  the  elevation  of  the  sun ;  there- 
fore in  the  case  here  stated,  the 
line  A  Q,  marking  the  vertex  ofa 
rainbow,  would  fall  entire!  v  below  the  horizon.  As  the  interior 
bow  is  formed  by  one  reflection  and  two  refractions,  so  the 
exterior  b  ?w  is  formed  by  two  reflections  and  two  refractions,  at 
the  surfaces  of  the  drops  of  falling  rain.  If  the  red  ray  of  any 
10  M 
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pencil,  CD.of  solar  rays,  after  refrac- 
tion, intersect  each  other  at  R,  so 
that  when  rellcctedalT  V,tbcy  may 
prorcedparsllelwilhinihedrop, after 
a  3d  reilcriion  at  XQ.  they  will  pro-  V 
ceed  to  LM ,  intersecting  each  other  ^ 
at  S,  equally  distant  from  XQ,  as  R 
is  from  TV,  and  as  the  raysQT,  XV,  if  the  j  proceeded  back- 
ward, wonld  after  reflection  so  fall  on  the  surface.  N  O,  aa  to 
be  refracted  into  air  parallel  to  each  other  ;  so  X  H,  Q  L,  fall- 
inn  on  (he  surface  precisely  in  the  same  circumstance,  shall  be 
refracted  to  the  eye  parallel  to  each  other,  and  therefore  will 
enter  it  copiously  enough  to  came  a  perception  of  their  colour. 
(sad  so  of  the  rest).  The  ted  rajs,  when  emerging  parallel  after 
two  reflections,  are  by  calculation  found  to  make  with  the  inci- 
dent rays,  and  therefore  with  the  axis  of  vision,  an  angle  of  SO" 
67'.  The  violet  rays,  when  emerging-  parallel,  are  found  to  make 
with  their  incident  rays,  and  therefore  with  the  axis  of  vision, 
an  angle  of  54°  T :  the  other  emerging  rays  meet  the  axis  of 
vision  in  the  intermedials  angles.  And  hence  it  is  easy  to  ex- 
plain the  generation  of  the  exterior  bow  in  the  same  manner  as 
that  of  the  interior.  It  is  to  be  remarked,  that  the  order  of 
colours  in  the  exterior  bow  is  the  reverse  of  that  in  the  interior, 
and  the  reason  of  this  appears  in  the  above  explanation.  For 
AE,  3d  figure  above,  which  marks  the  direction  of  the  violet 
rays  in  the  outer  bow,  contains  witb  AX,  the  axis  of  vision,  a 
greater  angle  than  A 1),  (which  marks  the  direction  of  the  red 
rays,)  contains  with  the  same  axis.  And  the  reverse  is  the  case 
in  the  interior  bow.  It  is  evident,  (for  a  reason  similar  to  that 
given  in  the  case  of  the  interior  bow)  that  an  exterior  bow  can- 
not be  seen  when  the  elevation  of  the  sun  is  above  54°  7'. 

Liinar  Rainbow.  An  iris  formed  by  the  refraction  of  the 
moon's  rays,  in  drops  of  rain,  in  the  night-time. 

Marine  Rainbow,  the  Sea  Boit,  is  a  phenomenon  sometimes 
observed  in  a  much  agitated  sea,  when  winds,  sweeping  part  of 
the  lops  of  the  waves,  carry  them  aloft,  so  that  the  rays  of  the 
sun  are  refracted,  &c.  as  in  a  common  shower. 

HA  1  NO  AGE,  or  Pluviometer,  ■  machine  for  measuring  the 
quantity  of  rain  that  falls.  There  are  various  kinds  of  rain- 
gages  ;  that  used  at  the  apartments  belonging  to  the  Royal 
Society  at  Somerset-house,  is  thus  described  : — The  vessel  that 
receives  the  rain  is  of  a  conical  form,  strengthened  at  the  top 
by  a  brass  ring  twelve  inches  in  diameter.  The  sides  of  the 
funnel  and  inner  lip  of  the  brass  ring  arc  inclined  to  the  hori- 
zon in  an  angle  of  more  than  G5°,  and  the  outer  lip  in  an  angle 
of  more  than  50°,  which  are  such  degrees  of  steepness,  that 
there  seems  no  probability  either  that  any  rain  which  falls 
within  the  funnel,  or  on  the  inner  lip  of  the  ring,  shall  dash  out, 
or  that  which  falls  on  the  onlcr  lip  shall  dash  into  the  funnel. 
The  annexed  figure  represents  a  raingage  of  the  best 
construction.  It  consists  of  a  hollow  cylinder,  having 
within  it  a  cork  ball  attached  to  a  wooden  stem,  which 
passes  through  a  small  opening  at  the  top,  on  which  is 
placed  a  large  funnel.  When  this  instrument  is 
placed  in  the  open  air  in  a  free  place,  the  rain  that 
falls  within  the  circumference  of  the  funnel  will  run 
down  into  a  lobe,  and  cause  the  cork  to  float ;  and 
the  quantity  of  water  in  the  tnbe  may  be  seen  by  (he 
hciitut  to  which  the  stem  of  the  float  is  raised.  Tbo  f) 
stem  of  the  float  is  so  graduated  as  to  shew,  by  its 
divisions,  the  number  of  perpendicular  inches  of  water 
which  fell  on  the  surface  of  the  earth  since  the  last  _ 
observation.  It  is  hardly  necessary  to  observe,  that  /  \ 
after  every  observation  the  cylinder  must  be  emptied.    *- * 

A  very  simple  raingage,  and  one  which  answers  all  practical 
purposes,  consists  of  a  copper  funnel,  the  area  of  whose  open- 
lug  is  exactly  ten  square  inches;  this  funnel  is  fixed  in  a  bottle, 
and  the  quantity  of  rain  caught  is  ascertained  by  multiplying 
the  weight  in  ounces  by  173,  which  gives  the  depth  in  inches 
and  paits  of  an  inch.  In  fixing  thesegages,  care  must  be  taken 
that  the  rain  may  have  free  access  to  them  ;  hence,  the  tops  of 
buildings  arc  usually  the  best  places.  When  quantities  of  rain 
collected  in  them  at  different  places  are  compared,  the  instru- 
ments ought  to  be  fixed  at  the  same  heights  above  the  ground 
at  both  places,  because,  at  different  heights,  the  quantities  aie 
always  different,  even  at  the  same  place.    Sec  Rain, 
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RAISING  ■  Purekaie,  the  act  of  disposing  certain  ini 
or  machines,  in  such  a  manner  as  that,  by  their  mutual  d 
they  may  produce  a  mechanical  force  sufficient  to  overeat 
the  weight  or  resistance  nf  ihe  object  to  which  this  mnnhiarij 
is  applied. 

RAISINS,  grapes  prepared  by  suffering  tbem  to  remain  ta 
the  vine  till  they  are  perfectly  ripe,  and  then  drying  them  In 
the  sun,  or  by  the  heat  of  an  oven.  The  difference  between 
raisins  dried  in  tbe  sun,  and  those  dried  in  ovens,  is  very  obvi- 
ous :  the  former  are  sweet  and  pleasant ;  but  tbo  latter  naves 
latent  acidity  with  the  sweetness,  that  renders  tbem  much  less 
agreeable. 

RAIT,  in  Rural  Economy,  a  term  used  to  signify  ue  pro- 
cess or  operation  of  dissipating  the  sap  of  vegetables  by  expo- 
sure to  moisture,  or  the  influence  of  the  atmosphere.  It  fi 
sometimes  applied  to  bay  when  it  has  been  tun  eh  exposed  to 
tbe  alternations  of  wet  and  dry  weather,  but  more  parlieotsrlj 
to  bempand  flax.  The  process  of  raiting  requires  mncb  attrti, 
its  design  being  to  detach  the  covering  or  bark  of  hemp  tod 
flax  from  the  stalk,  by  spreading  the  plants  thinly  opon  dost 
grassy  surfaces,  or  putting  them  into  water  daring  *  given  tint 
for  the  same  purpose. 

RAKE,  in  Agriculture,  a  tool  of  the  tooth  kind,  made  use  ef 
for  many  purposes  of  husbandry,  as  for  collecting  together  bsv. 
corn,  stubble,  roots,  leaves,  and  other  similar  materials.  Of 
tbis  implement  there  are  many  descriptions. 

Rake,  tbe  projection  of  the  upper  parts  of  a  ship  at  tie 
height  of  the  stem  and  stern,  beyond  tbe  extremities  of  tk 
keel ;  thus,  if  s  plummet  is  hung  from  the  top  of  a  ship's  stars, 
so  as  to  be  level  with  the  continuation  of  tbo  keel,  tbe  distaste 
between  the  after-end  of  the  heel  and  tbe  plummet  will  be  the 
length  of  the  rake  of  the  stern. 

Hake,  is  also  applied  to  Ihe  masts  when  they  are  oet  oft 
perpendicular  situation,  as,  that  ship's  mainmast  rakes  aft 

Raking,  the  act  of  cannonading  a  ship  on  the  stern  or  bead, 
so  as  that  the  balls  shall  range  the  whole  length  of  tbe  decks, 
which  is  one  of  the  most  dangerous  incidents  Ibat  can  happen 
in  a  naval  action  ;  this  is  frequently  called  raking  fore  and  aft, 
and  is  similar  to  what  is  termed  by  engineers  enfilading. 

Rake,  or  Vein,  in  Geology,  is  the  most  common  repository 
of  metallic  ores.  These  veins  intersect  mountains  somettrac-i 
nearly  in  a  vertical  manner,  bat  more  generally  with  a  gmter 
or  lesn  degree  of  inclination  from  a  perpendicular. 

RALLYING,  in  War,  re- assembling  or  calling  together 
troops  broken  and  put  to  flight. 

RAM,  in  Hydraulics,  is  a  machine  for  raising  water  to  toy 
given  height,  by  means  of  the  momentum  of  a  stream  of  water 
flowing  through  a  pipe.  The  passage  of  the  pipe  being  stopped 
by  a  valve,  which  is  raised  by  the  stream  as  soon  as  its  motion 
becomes  sufficiently  rapid,  the  whole  column  of  water  conees- 
trates  on  the  valve,  and  acts  as  a  single  solid,  so  that  it  most 
resist  any  pressure.  Now  if  the  valve  open  into  n  pipe  Isodiaf 
to  an  air  vessel,  a  certain  quantity  of  water  wilt-  be  forced  ism 
it,  so  as  to  condense  the  air  more  or  less  rapidly,  to  tbe  degree 
that  may  be  required  for  raising  a  portion  of  the  water  *m> 
tatned  in  it  to  any  given  height. 

Ham,  in  Mythology,  the  name  of  the  highest  god  among  tbt 
Gentoos. 

Rah,  Battering,  in  Artillery,  is  a  military  engine  with  m 
iron  bead,  resembling  that  of  a  ram,  much  used  by  tbeaneieau 
to  batter  and  breakdown  the  walls  of  places  besieged  ;  batttsM 
tbe  invention  of  cannon,  this  once  formidable  instrument  bat 
been  dismissed  from  service  nattering  rams  were  of  tbne 
kinds;  the  first  rude  and  plain,  the  others  artificial  and  com- 
pound. The  first  appears  to  have  been  nothing  more  Ihaai 
huge  beam  headed  with  iron,  with  which  men  by  mere  uiustvJar 
force  assailed  a  wall,  and  yet  produced  hot  little  effect  Josr- 
pbus  describes  a  second  sort  of  battering  ran,  as  resemnuaf 
the  mast  of  a  ship  suspended  horizontally  in  the  middle  by  roots 
fastened  to  another  beam  above,  which  is  fixed  on  posts  tor  its 
support.  Thus  balanced,  it  is  swung  by  a  number  of  men.  it 
proportion  to  its  weight,  with  its  head  violently  against  Ihe 
wall,  from  which  it  recoils,  and  becomes  prepared  for  another 
stroke.  Scarcely  any  building  could  resist  the  tremendout  Mows 
of  this  machine.  Tbe  third  sort  differed  from  the  second  onh 
by  having  covering  for  tbe  soldiers,  to  guard  them  against  stir- 
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ailes  thrown  from  tho  walls.  So  duo  of  these  destructive  instru- 
auent*  were  suspended  in  a  frame  mouuted  on  wheels  for  their 
more  easy  conveyance  from  place  to  place  ;  and  wc  are  informed 
bj  Plutarch  and  Vitruvius,  that  they  varied  in  length  from  80  to 
upwards  of  one  hundred  feet ;  and  while  from  the  effects  the 
largest  have  been  known  to  produce,  modern  calculators  have 
estimated  their  weight  at  more  that  three  hundred  tons.  So 
late  as  the  fourteenth  century  the  ram  was  much  in  use.  It 
was  employed  by  Sir  Christopher  Wren  in  demolishing  the 
walls  of  the  old  church  of  St  Paul's,  in  order  to  his  erecting  the 
present  structure,  and  was  found  to  be  an  excellent  machine 
for  the  completion  of  his  purpose.    See  Battering  ham. 

RAMA,  in  Hindoo  Mythology,  the  name  of  a  celebrated  mor- 
tal* in  whom  their  deity  Vislmoo  was  incarnated  for  the  purpose 
•f  relieving  mankind  from  the  oppression  of  Ravena,  the  malig- 
nant king  of  Lanka  or  Ceylon. 

RAMADAN,  a  sort  of  lent  observed  among  the  Mahometans 
with  great  rigour,  during  which  they  fast  the  whole  day  from  the 
first  appearance  of  a  new  moon  until  the  next  new  moon  ap- 
pears. To  make  amends  for  this  abstinence,  their  nights  arc 
spent  in  riot  and  dissipation. 

RAMAYANA,  the  title  of  a  poem  in  Sanscrit,  of  great  cele- 
brity in  India,  regarded  as  sacicd  by  some  sects,  and  greatly- 
venerated  by  all.* 

RAMI,  in  Hindoo  Mythology,  one  of  the  many  names  of  the 
goddess  Parvati. 

RAMMER,  is  a  cylindrical  block  of  wood  nearly  fitting  the 
bore  of  a  cannon,  and  fastened  on  a  wooden  staff,  or  on  a  stiff 
rope  well  served  with  spun  yarn.  It  is  used  to  drive  the  charge 
af  a  cannon  home,  or  to  the  innermost  part  of  it.  The  rope- 
rammers  are  most  general  in  ships  of  war. 

RAMPART,  in  Fortification,  a  massy  bank  or  elevation  of 
earth  raised  above  the  body  of  a  place,  to  shelter  those  withiu 
from  the  direct  fire  of  the  enemy. 

RAMPHASTOS,  the  Toucan,  &c.  a  genus  belonging  to  the 
•rder  of  pica?.  The  bill  is  very  large,  and  serrated  outwardly. 
The  nostrils  arc  situated  behind  the  base  of  the  beak ;  and  in 
snort  of  the  species  the  feet  arc  toed,  and  placed  two  forwards 
and  two  backwards.  The  tongue  is  long,  narrow,  and  feathered 
on  the  edges.    Mr.  Latham  enumerates  15  different  species. 

RAMPHOID,  a  particular  point  of  retrogression. 

RAMSUEN'S  Machine  for  dividing  Mathematical  Instru- 
wuniM,  is  a  useful  invention,  by  which  these  divisions  can  be 
performed  with  exceedingly  great  accuracy,  such  as  would 
formerly  have  been  deemed  incredible.  Ou  discovering  the 
method  of  constructing  this  machine,  its  inventor,  Mr.  Jesse 
Ransden,  received  £615  from  the  commissioner*  of  longitude  ; 
engaging  himself  to  instruct  a  certain  number  of  persons,  not 
exceeding  ten,  in  the  method  of  making  and  using  this  machine 
from  the  2eUb  of  October,  1770,  to  28th  of  October,  1777;  also 
binding  himself  to  divide  all  octants  and  sextants  by  the  same 
engine,  at  the  rate  of  three  shillings  for  each  octant,  and  six 
ahiJings  for  each  brass  sextant,  with  Nonius's  divisions  to  balf- 
rniaatcs,  for  as  long  time  as  the  commissioners  should  think 
proper  to  let  the  engine  remain  in  bis  possession.  Of  this  sum 
of  £615 paid  to  Mr.  Kamsdcn,  £:$4K)  were  given  him  as  a  reward 
for  the  improvement  made  by  him  in  discovering  the  engine, 
and  the  remaining  £315,  for  his  giving  up  the  property  of  it  to 
the  commissioners. 

This  engiue  consists  of  a  large  wheel  of  bell  metal,  supported 
on  a  mahogaoy  stand,  having  three  legs,  which  are  strongly 
connected  together  by  braces,  so  as  to  make  it  perfectly  steady. 
Oo  each  leg  of  the  stand  is  placed  a  conical  friction-pulley, 
whereon  the  dividing  wheel  rests:  to  prevent  the  wheel  from 
eliding  off  tho  fiic tion  pulleys,  the  bell  metal  centre  under  it 
tarns  in  a  socket  on  the  top"  of  the  stand.  The  circumference 
of  the  wheel  is  ratched  or  cut  into  421GO  teeth,  in  which  an  end- 
less  screw  acts.  Six  revolutions  of  t!ie  screw  will  move  the 
wheel  a  space  equal  to  one  degree.  Now,  a  circle  of  brass 
being  fixed  on  the  screw  arbor,  having  its  ciicumferencc divided 
into  CO  parts,  each  division  will,  consequently,  answer  to  a 
notion  of  the  wheel  of  10  seconds,  six  of  them  will  be  equal  to 
a  minute,  Ice.  Several  different  arbors  of  tempered  steel  are 
truly  ground  into  the  socket  in  the  centre  of  tho  wheel.  The 
upper  parts  of  the  arbors  that  stand  upon  the  plane  are  turned 
of  various  lines,  to  suit  the  centres  of  different  pieces  of  work 


to  be  divided.  When  any  instrument  is  to  be  divided,  the 
centre  of  it  is  very  exactly  fitted  on  one  of  these  arbors ;  and 
the  instrument  is  fixed  down  to  the  plane  of  the  dividing  wheel, 
by  means  of  screws,  which  fit  into  the  holes  made  in  the  radii 
of  the  wheel  for  that  purpose.  The  instrument  being  thus  fitted 
on  the  plane  of  the  wheel,  the  frame  which  carries  the  dividing 
point  is  connected  at  one  end  by  finger  screws,  with  the  frame 
which  carries  the  endless  screw  ;  while  the  other  end  embraces 
that  part  of  the  steel  arbor  which  stands  above  the  instrument 
to  be  divided,  by  an  angular  notch,  in  a  piece  of  hardened  steel ; 
by  this  means  both  ends  of  the  frame  are  kept  perfectly  steady, 
and  free  from  any  shake.  The  frame  carrying  the  dividing 
point  or  tracer,  is  made  to  slide  on  the  frame  which  carries  the 
endless  screw  to  any  distance  from  tho  centre  of  the  wheel,  as 
the  rndius  of  the  instrument  to  be  divided  may  require,  and 
may  be  there  fastened  by  tightening  two  clumps ;  and  the  divid- 
ing point  or  tracer  being  connected  with  the  clumps  by  the 
double-jointed  frame,  admits  a  free  and  easy  motion  towards, 
or  from,  the  centre  for  cutting  the  divisions,  without  any  lateral 
shake.  From  what  has  been  said,  it  appears,  that  an  instru- 
ment thus  fitted  on  the  dividing  wheel,  may  be  moved  to  any 
angle  by  the  screw  and  divided  circle  on  its  arbor,  and  that  this 
angle  may  bo  marked  on  the  limb  of  the  instrument  with  the 
greatest  exactness  by  the  dividing  point  or  tracer,  which  can 
only  move  in  a  direct  line  tending  to  the  centre,  and  is  altoge- 
ther freed  from  those  inconveniences  that  attend  cutting  by 
means  of  a  straight  edge.  This  method  of  drawing  lines  will 
also  prevent  any  error  that  might  arise  from  an  expansion  or 
contraction  of  the  metal  during  the  time  of  dividing. 

It  AM  US,  Peter,  a  celebrated  French  mathematician  and 
philosopher,  was  born  in  1515,  and  fell  a  sac li (ire  to  his  reli- 
gious opinion,  on  the  massacre  of  St.  Bartholomew's  day,  1572, 
in  his  57th  year.  He  was  author  of  several  works  relating  to 
mathematical  subjects. 

HAN,  twenty  cords  of  twine  wound  on  a  reel,  every  cord  so 
parted  by  a  knot  as  to  be  easily  separated. 

KAN  A,  the  Frog,  in  Natural  History,  a  genus  of  Amphibia 
of  tho  order  of  Reptiles.  There  are  thirty-six  species,  of  which 
the  following  deserve  the  chief  attention :— The  common  toad, 
is  found  iu  shady  and  clamp  situations  throughout  Euiopc,  and 
often  is  met  with  in  cellars.  In  spring  it  moves  towards  the 
water,  and  lays  its  ova  in  a  brilliant  band  of  glutinous  sub- 
stance, several  feet  in  length.  The  ova  appear  like  bends  of 
jet,  and  in  fourteen  days  these  convolved  larva?  are  developed 
and  swim  about,  nourishing  themselves  by  insects  and  vege- 
table substances,  till  their  tail  disappears,  and  their  legs  aro 
formed,  and  they  pass  from  water  to  land.  The  toad  is  always 
covered  with  tubercles,  is  generally  of  a  dark  brown  colour 
above,  and  a  light  yellow  on  the  lower  parts  both  of  the  body 
and  limbs.  It  Jives  to  a  considerable  age,  surtivingin  many 
instances  even  twenty  years;  and  the  case  of  a  toad,  which 
arrived  at  the  age  of  forty,  is  mentioned  by  Mr.  Pennant.  The 
ideas  formerly  entertained  of  venomous  qualities  possessed  by 
this  animal,  arc  now  ascertained  to  be  well  founded,  as  Sir  II. 
Davy  has  found,  on  dissection  and  analysis,  venomous  matter 
contained  in  follicles  in  the  cutis  vera,  round  the  head,  and  even 
on  the  extremities. — Statements  have  often  been  published  of 
toads  found  li\ing  in  large  blocks  of  wood  and  of  stone,  with 
no  perceivable  inlet  for  the  air,  and  touched  on  all  sides  by  the 
substance  in  which  they  were  enclosed.  It  is  ascertained  that 
a  toad  will  live  for  many  weeks,  and  even  months,  in  a  very 
small  case,  or  tinder  a  pan,  buried  deeply  in  the  earth.  The 
eyes  of  the  toad  are  remarkable  for  their  clearness  and  beauty, 
and  excite  sensations  of  a  very  different  nature  from  that 
disgust,  and  even  horror,  which  its  general  appearance  almost 
universally  cxeites.  The  Suiinam  toad,  much  larger  than  the 
common  toad,  being  sometimes  seven  inches  in  length,  is 
almost  equally  loath <ome  with  the  last,  and  is  distinguished 
particularly  by  that  curious  deviation  from  the  general  course 
of  nature,  the  exclusion  of  its  young  from  its  back,  which  con- 
tains a  vaiiety  of  cells  for  their  residence,  and  a  certain  degree 
of  maturation.  The  common  frog,  is  met  with  almost  every 
where  throughout  Europe,  in  low  and  wet  situations,  where  it 
can  procure  that  food  on  which  it  principally  subsists,  worms 
and  insects.  The  green  frog,  is  much  larger  than  the  last  spe- 
cies, aud  abounds  in  many  countries  in  Europe,  though  but 
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•rarely  to  be  found  in  England.  They  are  in  some  plaees  much 
used  for  food,  particularly  in  France,  and  thought  fittest  for  the 
table  in  the  month  of  June.  The  bull.frog,  is  found  in  many 
regions  of  North  America,  and  grows  to  the  length  of  eighteen 
inches  from  the  nose  to  the  bind  feet.  Its  sounds  resemble 
the  lowing  of  a  bull.  They  are  highly  rapacious,  often  commit 
great  depredations  on  the  poultry,  swallowing  even  young  geese 
without  considerable  difficulty.  The  tree  frog,  is  not  found  in 
Great  Britain,  but  is  met  with  in  various  other  parts  of  Europe, 
and  in  elegance  and  activity  is  superior  to  every  other  Euro- 
pean species.  In  summer  it  resides  in  the  woods,  and  haunts 
the  trees  in  quest  of  insects,  which  it  approaches  on  its  belly, 
in  the  same  manner  as  a  cat  to  a  mouse,  and  at  length  seizes 
with  an  elastic  and  instantaneous  spring.  It  is  particularly 
noisy  ou  the  approach  of  rain.  In  winter  it  takes  up  its  abode 
in  the  bottom  of  the  waters,  remaining  till  the  spring  in  a  state 
of  torpor. 

RANCIDITY,  in  Chemistery.  Fixed  oils  are  liable,  by 
keeping,  to  undergo  a  change  well  known  by  the  name  of  ran- 
cidity. They  become  thick,  acquire  a  brown  colour,  an  acrid 
taste,  and  a  disagreeable  smell.  The  oil  thus  altered  converts 
Vegetable  blues  into  red,  and  of  course  contains  acid. 
'  RANDOM  Shot,  in  Gunnery,  is  a  shot  made  when  the 
muswle  of  a  gun  is  raised  above  the  horizontal  line,  and  is  not 
designed  to  shoot  directly  or  point-blank.  The  utmost  random 
of  any  piece  is  about  ten  times  as  far  as  the  bullet  will  go 
point-blank.    - 

RANELAGH  Rotunda  and  Gardens,  near  Chelsea,  built  and 
opened  for  musical  performances  in  1742.  Degenerating  into 
a  scene  of  licentiousness,  it  was  shut  up  in  1803,  since  which 
the  buildings  have  been  wholly  demolished. 

RANGE,  in  Gunnery,  the  path  of  a  bullet,  or  the  line  it 
describes  from  the  mouth  of  the  piece  to  the  point  where  it 
lodges. 

Range,  a  sufficient  length  of  the  cable  drawn  upon  ■  the 
deck  before  the  anchor  is  let  go,  that,  by  its  sinking  to  the  bot- 
tom without  being  interrupted,  the  flukes  may  be  forced  deeper 
into  the  ground ;  therefore  the  range  drawn  up  out  of  the  tier 
oua;ht  to  be  equal  in  length  to  the  depth  of  the  water  where  the 
ship  anchors. 

Range,  is  also  the  distance  to  which  a  bomb  or  cannon  ball 
is  thrown  from  a  piece  of  artillery  by  the  explosion  of  gunpow- 
der. The  flight  of  a  shot  is  distinguished  by  artillery  men  into 
two  different  ranges,  of  which  the  first  is  called  the  point-blank, 
and  the  second  the  random  shot ;  to  these  also  may  be  added 
the  ricochet,  or  rolling  and  bounding  shot.  The  point-blank 
range  is  the  extent  of  the  apparent  right  line  described  by  a 
ball  discharged  from  a  cannon.  The  random  shot  is,  when,  by 
letting  the  breach  down  upon  the  bed  of  the  carriage,  the  ball 
is  carried  to  its  greatest  possible  distance,  and  describes  a 
curve  in  its  flight.  The  ricochet  is  fired  by  elevating  the  piece 
from  three  to  six  degrees,  and  only  charging  it  with  a  quantity 
off  powder  sufficient  to  carry  the  shot  along  the  face  of  the 
works  attacked;  the  shot,  thus  discharged,  so  as  to  go  just 
over  the  parapet,  rolls,  and  hounds  about,  kHIing,  maiming,  or 
destroying  all  it  meets  in  its  course,  creating  much  more 
disorder  by  going  thus  slowly,  than  if  thrown  from  the  piece 
with  greater  violence.  As  one  of  the  effects  of  the  bomb  results 
from  its  weight,  the  range  of  mortars  is  extremely  different 
from  that  of  cannon,  because  the  former  is  not  pointed  at  a  cer- 
tain object  like  the  latter,  but  inclined  to  the  horizon  at  a  cer- 
tain angle,  so  that  the  bomb  being  thrown  up  obliquely,  may 
fall  upon  the  plaee  intended ;  hence  it  appears,  that  the  mortar 
has  no  point-blank  range,  or  at  least  that  no  use  is  made  of  it 
To  make  a  bomb  fall  on  a  given  place,  two  things  are  to  be 
considered,  vt*.  the  elevation  of  the  mortar,  and  the  quantity  of 

Sowder  used  to  oharge  it :  respecting  the  former,  a  bomb  will 
e  thrown  to  the  greatest  distance  when  the  elevation  of  the 
mortar  is  46  degrees,  it  being  the  half  of  00  degrees,  or  a  right 
angle,  that  is  equally  distant  from  the  horizon  and  the  zenith ; 
hence  it  follows,  that  if  a  mortar  is  elevated  any  number  of 
degrees  above  45,  it  will  throw  the  shell  to  the  same  distance 
as  if  depressed  an  equal  number  of  degrees  below  46 :  where 
weight  is  required,  as  for  the  destruction  of  any  building,  the 
mortar  should  be  elevated  as  much  as  possible  for  the  distance, 
but  when  the  business  is  to  fire  on  a  body  of  men,  it  must  be 


pointed  as  much  below  45,  that  the  bomb  may  not  hare  tores  to 
penetrate  far  into  the  ground,  and  the  splinters  in  the  expMta 
may  do  more  execution.  Ricochet  signifies  dock  and  drake,  a 
name  given  to  the  bounding  of  a  flat  stone  thrown  aJmest  hart 
zoo  tally  into  the  water. 

It  was  the  opinion  of  engineers  formerly,  that  by 
the  pieces  high,  the  ball  was  thrown  to  a  greater 
Hence  the  pieces  were  charged  with  two-thirda,  or  even 
whole  weight  of  the  shot,  in  order  to  impel  it  with  greater 
city ;  but  it  has  been  discovered  since,  that  the  half  or 
third  of  the  weight  of  the  ball  is  the  fittest  charge  for  the  prate. 
It  may  not  be  amiss  to  observe  here,  that  the  range  of  canaea 
is  greater  in  the  morning  and  at  night,  than  at  neon ;  and  hi 
cold,  than  in  hot  weather.  The  reason  is,  that  at  these  test 
the  air  being  less  heated,  gives  less  way  to  the  dilatation  of  tbv 
powder,  which  being,  by  these  means,  confined  as  it  were  lea 
smaller  sphere  of  action,  must  have  a  stronger  effect  in  preper- 
tion.  When  the  lengths  of  cannon  are  proportionable  to  the 
height  of  the  charge,  the  shot  will  be  discharged  with  the  sane 
velocity,  whatever  the  calibre  may  be.  The  greatest  distance 
to  which  a  shell  can  be  thrown,  with  the  strongest  charge,  is 
little  more  than  about  1800  or  2000  fathoms.     See  Gunn  tar. 

To  Range,  is  to  sail  in  a  parallel  direction,  and  near  to,  as, 
"  we  ranged  the  coast ;"  "  the  enemy  came  ranging  up  alesf 
side  of  us." 

RANGER,  a  sworn  officer  of  a  forest,  appointed  by  tat 
king's  letters  patent,  whose  business  is  to  walk  through  his 
charge,  to  drive  back  the  deer  out  of  the  purlieus,  fee.  and  to 
present  all  trespasses  within  his  jurisdiction  at  the  next 
court. 

RANGES,  in  a  ship,  two  pieces  of  timber  that  ge 
from  side  to  side :  the  one  on  the  forecastle,  a  little  abaft  fje 
foremast ;  and  the  other  in  the  beakhead,  before  the  vroaJdlagt 
of  the  bowsprit. 

RANK,  in  War,  is  a  row  of  solders  placed  aide  by  aide* 

Rank,  the  order  or  place  assigned  a  person  suitable  to  Us 
quality  or  merit. 

RANSOM,  a  sum  of  money  paid  for  the  redemption  ef  a  per- 
son out  of  slavery,  or  for  the  liberty  of  a  prisoner  ef  war. 

RANT,  an  extraordinary  flight  of  passion,  overshooting  nature 
and  probability.  It  is  sometimes  introduced  into  the  uranu, 
and  occasionally  into  the  pulpit. 

RANUNCULUS,  a  genus  of  the  polyandria  class,  and  pefy- 
ginia  order ;  in  the  natural  method  ranking  in  the  26th  order, 
niultisiliqusp.  A  well-known  garden  flower,  of  whieb  there  art 
many  species.  The  Persian  Crowfoot,  or  Garden  Ranunculus, 
is  the  most  noted. 

RAPE,  in  Law,  is  where  a  man  has  carnal  knowledge  ef  a 
woman  by  force,  and  against  her  will ;  by  18  Blis.  e.  7,  if  say 
person  shall  unlawfully  and  carnally  know  and  abase  any 
woman-child  under  the  age  of  ten  years,  whether  with  her  cea- 
sent  or  against  it,  be  shall  be  punished  as  for  a  rape.  And  it 
is  not  a  sufficient  excuse  in  the  ravisher,  to  prove  that  she  la  a 
common  strumpet ;  for  sho  is  still  under  the  protection 


law,  and  may  not  be  forced.  Nor  is  the  offence  ef  a  rant 
mitigated  by  shewing  that  the  woman  at  last  yielded  to  At 
violence,  if  such  her  consent  was  forced  by  fear  of  death  Ur- 
du re  ss  ;  nor  is  it  any  excuse  that  she  consented  after  the  mat 
1  Haw.  108. 

Rape,  is  also  a  name  given  to  a  division  of  a  county,  ani 
sometimes  means  the  same  as  a  hundred,  and  at  ether  thus* 
signifies  a  division  consisting  of  several  hundreds. 

RAPE,  in  Gardening,  the  common  name  of  a  plant  ef  tat 
cabbage  kind. 

Rape,  in  Agriculture  the  name  of  a  plant  much  cultivated  Jsr 
its  seed,  and  also  as  a  green  food  for  cattle  and  sheep. 

Rape  Oil,  an  oil  obtained  by  means  of  expression  from  the 
seeds  of  the  above  plant,  in  mills  constructed  for  the  pnreose. 
The  refose  is  valuable  as  manure. 

RAPHANUS,  Radish,  a  genus  of  the  siliqoosa  order,  in  the 
tetradynamia  class  of  plants ;  and  in  the  natural  method  rank- 
ing under  the  39th  order,  siliquosas.  The  calyx  is  eleee:  tat 
siliqua  torose,  or  swelling  out  in  knots,  sob-artjcelated,  and 
round.  There  are  two  melliferous  glandules  between  the 
shorter  stamina  and  the  pistil,  and  two  between  the  longer 
stamina  and  the  calyx.    There  are  six  specie* 
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RAPIDS,  Bott  far  patting  vp.  Tbe  American  pipers  con- 
lain  some  remarkablo  accounts  of  a  newly  invented  boat,  which 
bbb  been  brought  into  operation  on  the  rapids  of  the  Delaware, 
which  ascends  again*!  the  slream.  and  town  up  ordinary  boats, 
heavily  laden,  with  it.  The  plan  seems  to  be  this :— The 
anchor  fi  dropped  at  the  bead  of  (he  rapid  to  be  passed,  to 
which  is  connected  a  rnpe,  extending  to  the  termination  of  the 
rapid ;  here  a  boat  is  provided,  crossed  by  a  shaft,  to  which  is 
attached  wheels  with  floats  nr  paddles,  of  a  width  in  propor- 
tion to  the  power  rii|uired  ;  on  this  shaft  is  a  windlass,  or  drum, 
•round  which  the  rope  is  passed,  and  thence,  over  the  stern  of 
the  boat,  into  (be  water ;  thus  arranged,  the  boat  is  poshed 
into  the  rapid;  and  the  current,  acting  with  all  its  strength 
apon  the  floats,  and  they  presenting  to  the  stream  a  morli 
greater  surface  and  resistance  or  hold  for  the  water  than  the 
prow  of  tho  boat,  the  wheels  are  turned  hy  the  current,  wbieh, 
winding  up  the  rope,  draws  the  boat  irresistibly  to  the  anchor 
at  the  head  of  the  rapid.  The  boat  has  been  found  to  ascend 
one-half  faster  than  the  current  flows  down,  and  to  be  capable 
of  towing  up  whatever  ruay  offer  itself. 


The  boat,  having  thus  performed  Us  voyage,  its  appen- 
dages arc  discngag' il,  it  is  drupt  down  with  the  current,  and 
is  then  ready  again  for  number  tiip  up  the  rapid.  A  corre- 
spondent of  the  .Yen-  York  isVrnino  1'oit  says : — "  I  had  the 
pleasure  a  Tew  weeks  since,  of  witnessing  the  first  experiment 
of  the  boat  at  that  place,  (opposite  Trenton  on  Ihc  Delaware.) 
Bad  was  much  surprised  that  an  invention  nf  Mich  great  utility 
bad  not  before  been  put  in  operation.  There  can  be  no  doubt 
as  to  the  practicability  nf  the  plan,  and  tho  competency  of  the 
power  to  be  acquired  for  propelling  heavy  laden  boats  against 
rapids ;  for  iu  the  experiment  1  witnessed,  there  was  towed  up 
at  (he  same  time,  a  largr  Durham  lioul,  ran  butlcaux.  and  trtlve 
ptrimu!  The  Durham  boat  was  old  and  leaky,  and  drew  as 
Mueb  water  as  if  loaded  with  three  or  four  tons ;  and  she 
ascended  the  rapids,  (which  run  at  about  the  rate  of  ten  knots,) 
with  as  great  rapidity  apparently  as  when  without  any  encum- 
brance. Many  of  our  valuable  rivers  have  not  heretofore  been 
navigated  on  account  of  instructions  in  them  by  rapids,  which 
bate  been  insurmountable;  but  by  t  lie  invention  of  CoL  Clarke, 
such  difficulties  no  louder  exist.  Much  credit  is  certainly  due 
to  him  for  the  invention,  as  it  promises  to  be  of  the  greatest 
utility  to  this  country  in  the  navigation  of  our  river*;  and  it  is 
presumed  that  his  plan  will  ere  long  be  brought  into  general 
use  throughout  the  I'nited  Stales." 

RAPIER,  formerly  meant  an  old -fashioned  cutting  sword, 
but  in  the  more  modem  sense  it  aignillci  a  small  sword,  as 
contradistinguished  from  a  cutting  sword. 

RAPINE,  tn  Law.  To  take  a  thing  in  private  against  the 
owner's  will  i*  theft ;  but  to  take  it  openly,  or  by  violence,  is 
rapine  or  rnbhr-rv. 

RAPIRTKl.M.  in   Rol.vny,  the  wild  turnip,  so  called  from 

its  affinity  to  Uapn,  th IlivaUd  one.     It  sometimes  signifies 

a  species  of  the  sea  cabbage. 

RAPTURE,  au  ecstasy  or  transport  of  mind. 
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RAPUNCULUS,  in  Botany,  •  root  formerly  aauch  cultivated, 
but  at  present  very  little  known.  Its  name  is  derived  from  the 
resemblance  which  the  root  bears  to  an  oblong  turnip. 

KARA  AVIS,  in  Ornithology,  the  name  of  a  bird  common 
about  the  lakes  and  rivers  of  America.  It  is  of  the  king- 
fisher kind,  but  nearly  as  large  as  a  duck,  black  on  the  crown, 
but  while  on  the  breast  and  belly. 

RARE,  in  Physics,  a  relative  term,  the  reverse  of  dense, 
bring  used  to  denote  a  considerable  porosity,  or  vacuity  be- 
tween tli*  particles  of  a  body ;  as  the  word  dense  implies  a 
contiguity  or  closeness  of  the  particles. 

RAREFACTION,  in  Physics,  is  the  making  a  body  to  ex- 
pand, or  occupy  more  room  or  space,  withoulllie  accession  of 
new  matter.  It  is  by  rarefaction  that  gunpowder  takes  effect  ; 
and  to  the  same  principle  also  we  owe  eiilipiles,  thermometers. 
&c.  The  degree  to  which  air  is  rarefiable,  exceeds  all  imagi- 
nation ;  perhaps,  indeed,  its  degree  nf  expansion  is  absolutely 
beyond  all  comprehensible  limits.  Upon  the  rarefaction  of  the 
air  is  rounded  the  method  of  measuring  altitudes  by  the  baro- 
ter ;  in  all  cases  of  which,  the  rarity  of  the  air  is  found  to  be 
inversely  as  the  force  that  compresses  it,  or  inversely  as  the 
weight  of  all  the  air  above  it  at  any  place. 

The  open  air,  in  which  we  breathe,  says  Sir  Isaac  Newton, 
il  8  or  900  times  lighter  than  water,  and  by  consequence 
0  or  W>0  times  rarer.  And  since  the  air  is  compressed  by  the 
weight  of  the  incumbent  atmosphere,  and  the  density  of  the 
air  is  proportionable  to  the  compressing  force,  it  follows,  by 
computation,  that  at  the  height  of  about  seven  English  miles 
from  the  earth,  the  air  is  four  times  rarer  than  at  the  surface  of 
the  earth  ;  and  at  the  height  of  31,  28,  or  *>  miles,  it  is  respec- 
tively lil.ijfi,  or  10-24  times  rarer,  or  thereabouts ;  and  at  the 
height  of  74),  or  Hi),  and  210  miles,  it  is  about  1,000,000,- 
1,(100, (100 ,1)00.000.  or  l,OI>().OtH),<H)f),OI)II.O()0,0(N>,  tit). 

Mr.  Cotes  has  found,  from  experiments  made  with  n  thermo- 
meter, that  linseed  oil  is  rarefied  in  the  proportion  of -to  in  30 
with  the  heal  of  the  human  body  ;  in  that  of  to  15  to  14,  with  that 
degree  of  heat  wherein  water  is  made  to  boil ;  in  the  propor- 
tion of  1A  to  13  iu  that  degree  of  heat  wherein  melted  tin  begins 
to  harden ;  and  finally,  in  the  proportion  of  23  lo  20,  in  that 
degree  wherein  melted  tin  arrives  at  a  perfect  solidity.  The 
same  authur  discovered,  that  the  rarefaction  of  the  air.  In  the 
same  degree  of  beat,  is  ten  times  greater  than  that  of  linseed 
nil ;  and  the  rarefaction  of  the  oil  about  fifteen  times  greater 
tban  that  nf  the  spirit  of  wine. 

RARITY,  lightness,  thinness,  the  reverse  of  density. 

RAT.    S«  Mis. 

A  Simple  It.i  r  Trap. — Let  a  cask,  ingeniously  placed,  he  bnlf 
filled  with  water,  and  let  a  false  top,  or  lid.  be  nicely  balancer! 
about  two  inches  below  the  edge  of  the  mouth  ;  in  the  middle 
of  the  lid  let  some  wholesome  meat  be  fastened,  (as  rats  are 
very  nice.)  so  that,  the  moment  one  of  them  sets  foot  upon  tit* 
edge,  it  may  he  precipitated  into  tho  water  below  ;  and,  as  the 
lid  immediately  resumes  its  position,  the  victim  is  secured,  ami 
a  second,  a  third,  or  a  fourth,  may  be  successively  secured  and 
destroyed. 

RATAFIA,  a  spirituoas  liquor,  prepared  from  the  kernels, 
&c.  of  several  kinds  of  fruit,  particularly  of  cherries  and  apri- 
cots. Ratafia  of  cherries  ll  prepared  by  bruising  the  cherries 
and  putting  them  into  n  vessel  wherein  brandy  has  loag  been 
kept ;  then  adding  to  them  the  kernels  of  cherries,  with  straw- 
berries, sugar,  cinnamon,  white  pepper,  nutmegs,  cloves;  and 
to  twenty  pounds  of  cherries,  ten  quarts  of  brandy.  The  ves- 
sel is  left  open  leu  or  twelve  days,  and  then  slopped  close  for 
two  months  before  it  is  tapped.  Rntalia  uf  apricots  is  pre. 
pared  two  ways,  th.  either  by  boiling  the  apricots  in  white 
wine,  adding  to  the  liquor  an  <-i|tial  >|uan1ity  uf  brandy  with 
sugar,  cinnamon,  mace,  and  the  kernels  of  apricots  ;  infusing 
the  whole  for  eight  or  ten  days,  then  straining  the  liquor,  anil 
putting  it  up  for  use  :  nr  rise  by  infusing  the  apricots  cut  in 
pieces  in  brandy,  for  a  day  or  two,  passing  il  thrnngh  a  strain- 
ing bag,  and  then  putting  in  the  usual  ingredients. 

HATCH,  or  rt-.su.  in  Clock-work,  a  sort  nf  wheel  bating 
twelve  fangs,  which  serves  to  lift  up  the  detents  every  hour, 
and  mnke  the  clock  strike. 

HITCH  ETS,  in  a  watch,  are  the  small  teeth  at  the  bottom  of 
the  fusee,  or  bai  rel,  «  hivh  slops  it  in  winding  up. 
Id  N 
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RATE.  the  order  or  classes  into  which  tho  ships  of  war  are 
divided  in  the  navy,  according  to  their  force  and  magnitude ; 
thus,  the 

Firtt  Rate,  comprehends  all  ship*  of  one  hundred  guns  and 
upwards,  baving42  pounders  on  the  lower  deck,  24  ditto  on  the 
middle  deck,  12  ditto  on  the  opper  deck,  and  6  ditlo  on  the 
quarter  deck  and  forecastle.  The;  are  manned  with  850  to 
87ft  men,  including  their  officers,  seamen,  marines,  servants, 
tie. — N.  B.  In  general  the  ships  of  every  rate  besides  the  cap- 
tain, bare  the  master,  the  boatswain,  the  gunner,  the  chaplain, 
the  parser,  the  surgeon,  and  the  carpenter ;  all  of  whom  excepl 
the  chaplain  have  their  male*  or  assistants,  in  which  are  com- 
prehended tbe  sail-maker,  the  master  at  arms,  the  armourer,  the 
captain's  clerk,  the  gunsmith,  he.  Tbe  number  of  other  officers 
are  always  in  proportion  to  the  rate  of  tbe  ship.  A  first  rate 
ha*  6  lieutenants,  0  master's  mates,  24  midshipmen,  and  5  sur- 
geon's mates,  who  are  considered  as  gentlemen  ;  besides  tbe 
following  petty  officers,  quarter-masters  and  their  mates,  14; 
boatswain's-males,  andyeomen,  8;  gunner's  males  and  assist- 
ants, fl  :  q Darter-gunners,  25;  carpenter's-mates,  2,  besides  14 
assistants ;   1  stewards-mate  to  the  purser,  ice. 

Second  Rate,  includes  all  ships  carrying  from  90  lo  98  puns 
upon  three  decks,  of  which  those  on  the  lower  battery  are  34 
pounders;  and  those  on  the  middle  18  ditto;  on  the  upper  deck 
12  ditto,  and  those  on  the  quarter-deck  6  ditlo;  which  usually 
mount  to  4  and  0 ;  their  complement  of  men  is  from  700  to  750, 
in  which  are  6  lieutenants,  4  master's-males,  24 midshipmen, 
and  4  surgeon's  mates  ;  14  quarter  masters,  and  tbeir  mates, 
8  boatswain's  mates  andyeomen ;  with  42  quarter  gunners,  2  car- 
peoter's-mates,  with  10  assistant!,  and  I  steward,  and  1  stew- 
ard's mate. 

Third  Rate,  consists  of  ships  from  64  to  80  caonon,  which  are 
32,  18,  and  9  pounders.  The  80  gun-ships,  however,  begin  to 
grow  out  of  repute,  and  give  way  to  those  of  74,  70,  &c.  which 
hare  only  two  whole  batteries,  whereas  the  former  have  three, 
with  28  guns  planted  on  each,  the  cannon  of  their  upper  deck 
being  tbe  same  as  those  on  tbe  quarter  deck  and  forecastle  of 
the  latter,  which  are  9  pounders.  The  complement  in  a  74  is 
050,  and  in  a  64,  600  men ;  having  in  peace  4  lieutenants  ;  bnt 
in  war,  5;  and  whm  an  admiral  is  aboard,  6.  They  hare  3 
master's- mates,  10  midshipmen,  3  surgeon 's-mates,  10  quarter- 
masters and  their  mates,  6  boatswain's  mates  and  yeomen,  4 
gunner's  mates  and  yeomen,  with  18  quarter  gunners,  1  carpen- 
ter's mate,  with  8  assistants,  and  1  steward  and  steward's  mate 
under  the  purser. 

Fourth  Rata,  consist  of  ships  from  50  to  60  guns  upon  two 
decks  and  the  quarter-deck.  The  lower  tier  is  composed  of  21 
pounders,  and  the  upper  tier  or  12  ditto,  and  tbe  quarter  deck 
and  forecastle  0  ditlo.  The  complement  of  a  60-gun  ship  is 
330  men  in  which  there  are  3  lieutenants,  2  master's-males,  10 
midshipmen,  2  surgeon's-mates,  0  quarter-masters  and  their 
males,  4  boatswain's  mates  andyeomen,  1  gunner,  and  1  yeo- 
man, with  12  quarter-gunners,  1  capenter  a  mate,  and  6  assist- 
ants, and  a  steward  and  steward's  mate. 

All  vessels  of  war  under  the  fourth  rate  are  usually  compre- 
hended nnder  the  general  names  of  frigates,  and  never  appear 
in  the  line  of  battle.     They  ore  divided  into  two  rates,  viz. 

Fifth  Rata,  mounting  from  32  to  40  or  44  guns.  The  latter 
have  two  decks  of  cannon,  the  lower  battery  being  of  18  poond- 
crs,  and  that  of  the  upper  deck  6  ditto  ;  but  those  of  36,  or  32 
guns,  bate  only  one  complete  deck  ofguns,  mounting  12  pound- 
ers, besides  the  quarter-deck  and  forecastle,  which  carry  6  ditto. 
The  complement  of  44  guns  is  280  men,  and  that  nf  a  frigate  of 
36  guns  210  men.  The  first  has  3,  and  the  second  2  lieutenants, 
and  both  have  2  master's  mates, 0  midshipmen,  2  surgeon's  mates, 
0  quarter  masters  and  their  mates,  2  boa  Is  wain 's-mates  and  1 
yeoman,  1  ganner's-mate  and  1  yeoman,  with  10  or  11  quarter 
gunners,  and  1  purser's  steward. 

Sixth  Rate;  consist  or  frigates  from  20  to  30  guns,  and  carry 
9  pounder* ;  those  of  28  guns  having  3  pounders  on  their  quar- 
ter deck,  with  200  men  for  their  complement ;  and  those  of  24, 
100  men.  Tbe  former  has  2  lieutenants,  the  latter  1,  and  both 
have  two  master 's-mates,  4  midshipmen,  1  surgeon's -mate,  4 
quarter  masters  and  their  mates,  1  boatswain's  mate  and  1 
yeoman,  1  gunner's  mate  and  1  yeoman,  with  0  or  7  quar-  i 
ter  gunners,   and  1   pursers-steward.      The   whole   of  tbese J 


rates  are  termed  post  ships,  t. «.  their  commander  is  >  past 
captain,  while  those  captain*  commanding  vessel*  are  de- 
nominated Maste'b*  and  Comm andeks  ;  which  ace.  This  hut 
rate  is  generally  said  to  comprehend  all  brig*,  sloops  of 
war,  cutters,  schooners,  &c.  carrying  from  6  to  IB  gun*,  bat 
it  is  only  true  with  respect  to  tbeir  pay,  tbe  rest  of  tbeir  estab- 
lisment  of  officers  and  crew  varying  according  to  their  force  KM 
magnitude,  many  of  them  being  commanded  by  lieatessats, 
and  some,  such  as  gun-boats,  See.  by  midshipmen,  who  bam 
passed  for  lieutenant*.  The  sloops  of  war  carry  from  Stall 
cannon,  tbe  Utter  having  6  pounder*,  and  tbe  former  Mm 
from  8  to  10  guns)  4  pounder).  Their  officers  are  generally  0* 
■ame  as  in  the  sixth  rates,  with  little  variation,  and  their  com- 
plement of  men  are  from  120  to  60,  in  proportion  to  tbeir  fore* 
or  magnitude.— N.  B.  Bomb-vesseli  are  on  the  same  estab- 
lishment as  sloop* ;  but  fire-ship*  and  hospital-ships  are  no  that 
of  fifth  rates. 

RATEEN.  in  Commerce,  a  thick  woollen  stuff,  quilled,  waves 
on  a  loom  with  four  treadles,  like  serges,  and  other  stufs,  list 
have  the  whale  or  quilling. 

RATIO,  is  the  relation  of  two  quantities  of  the  same  kmf 
with  respect  to  quantity,  and  is  by  tome  author*  divided  iats 
arithmetical  and  geometrical  ratio;  viz.  arithmetical, whea  the 
term  i*  used  with  respect  to  the  difference  of  the  two  qauti- 
ties;  and  geometrical,  when  it  relates  to  the  number  of  fact 
in  which  the  one  of  those  quantities  is  contained  in  tbe  other ; 

a 

thus  the  ratio  of  6  to  3  is  —  %  The  leading  term  of  tb*  ra- 
tio being  called  the  antecedent,  and  the  latter  the  coasrmnw,- 
alao  the  quotient  or  division  of  the  former  by  tbe  latter,  is  called 
the  index  or  exponent  of  the  ratio.  Tbe  equality  of  ratios  esa- 
stitute  proportion.     See  Proportion, 

Ratio,  is  also  distinguished  by  some  authors,  (principally  *f 
the  old  school,)  into  a  variety  uf  denominations,  many  of  which 
are  totally  useless ;  but  which  cannot,  not  with*  landing,  be 
passed  over  in  the  present  article. 

Irrational  Ratio,  is,  when  one  of  the  terms  of  tbe  ratio,  at 
least,  is  an  irrational  quantity  ;  such  is  the  ratio  of  ^  3  to  I. 

Rational  Ratiii,  ia  when  there  is  no  irrational  quantity  ea- 
ters, or  when  the  same  irrational  quantity  enter*  into  both 
terms,  thus  /  C  to  V  2*  =  J  6  to  2  1/  G  —  1  to  2. 

Ratio  of  Jirpiatity,  is  when  the  terms  expressing  tbe  ratio 
■re  equal,  and  therefore  the  exponent  =  I, 

Ratio  of  Greater  Inequality,  i*  when  the  antecedent  exceeds 
the  consequent ;  and  ratio  of  leu  inequality,  is  when  the  latter 
exceeds  the  former. 

For  several  other  distinctions,  as  Compound,  Duplicate,  SaUn- 
plicate.  Triplicate,  Subtriplicatt,  &c.  see  the  several  article*. 

Reduction  of  Ratios,  is  the  reducing  them  to  less  terms,  the 
ratio  of  36  to  24  =  0  to  4  =  3  to  2.  Sometimes,  however,  wbea 
tbe  terms  of  the  ratio  arc  very  large  it  is  difficult  to  reduce  thai 
in  this  manner,  and  then  recourse  must  be  had  to  the  method 
of  finding  the  greatest  common  measure  or  common  divisor, 
which  also  fails  if  the  two  terms  are  prime  to  each  other.  It 
■his  case,  though  the  exact  ratio  cannot  be  found  in  leas  terms, 
it.is  frequently  desirable  to  find  an  approximate  ratio  expressed 
in  less  lerms,  and  recourse  must  then  be  had  to  continued  frac- 
tions, viz.  convert  the  given  ratio  into  a  continued  fracnos, 
and  thence  find  the  series  of  converging  fractions,  each  of 
which  will  beau  approximate  ratio  of  the  proposed  one,  and** 
much  the  more  accurate  as  it  is  farther  advanced  in  tbe  series. 
Let  1103  to  887  be  a  ratio,  to  which  it  is  reqnired  to  find  sa 
approximate  ratio  in  less  terms. 
887)1103(1 

216)887(4 

23)216(9 

9)23(3 
6)9(1 
4)5(1 
1)4(4 
Hence  by  the  rule  in  continued  fractions, 

quoto.  14    9      2      11        4 
1     5    46    97  143  240    lloS 
app.  ratios  1*   4'  37'  7tt'  115"  193*.  8W  ' 
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Each  of  which  fractions  approximates  nearer  to  the  true 
ratio  than  any  of  those  which  precede  it,  and  each  nearer  than 
any  ratio  that  can  be  expressed  in  less  terms. 

RATIOCINATION,  the  act  of  reasoning;. 

RATION,  in  the  Army,  a  portion  of  ammunition,  bread,  driuk, 
and  forage,  distributed  to  each  soldier  in  the  army,  for  bis  daily 
subsistence,  &c.  The  horse  have  rations  of  hay  and  oats  when 
they  cannot  go  out  to  forage.  The  rations  of  bread  are  regu- 
lated by  weight.  The  ordinary  ration  of  a  foot  soldier  is  a 
pound  and  a  half  of  bread  per  day.  The  officers  have  several 
rations  according  to  their  quality  and  the  number  of  attend- 
ants they  are  obliged  to  keep.  When  the  ration  is  augmented 
on  occasions  of  rejoicing,  it  is  called  a  double  ration. 

In  the  navy  the  rations  of  every  man  are  a  pound  of  bread 
and  meat  per  day,  a  pint  of  chocolate  for  breakfast,  half  a  pint 
of  rum,  which  is  mixed  with  water  before  it  is  served  out ;  toge- 
ther with  salt,  vinegar,  and  vegetables. 

RATION  A  BILES  EXPENSE,  reasonable  expenses,  paid 
to  members  of  parliament,  and  the  proctors  of  the  clergy  in 
convocation,  by  the  people,  determined  by  the  king,  the  prices 
of  the  necessary  articles  being  taken  into  a  due  consideration. 

RATIONABILI  PARTE  BONORUM,  a  writ  which  lies 
for  the  wife  against  the  executors  of  her  husband,  if  they  refuse 
her  the  third  part  of  her  effects,  all  debts  being  paid. 

RATIONAL  Fractions,  is  the  term  commonly  used  to  ex- 
press those  fractions  which  may  be  decomposed  into  other 
fractions,  the  sum  of  which  is  equal  to  the  given  fraction ;  this 
cannot  in  all  cases  be  effected,  but  where  it  can,  such  fractions 
are  called  rational  fractions.  In  simple  numerical  fractions, 
the  decomposition,  when  it  can  be  effected,  is  drawn  from  the 
indeterminate  analysis.    Thus,  let  it  be  proposed  to  resolve 

19 
the  fraction  rr  into  two  other  fractions.    Since  35  =  7*5,  let 

x  y  5or-|-7y 

the  two  required  fractions  be  -  and  ~\  °» then  their  sum  — ^~ 

—  —  ;  whence  5x  +  7yz=  19,  which  is  an  indeterminate  equa- 

30) 

tion  of  the  first  degree,  and  the  solution  of  it  gives  x  =  1  and 

t       ,        19       1       2 
v  =  2;  therefore  53=7  +  5' 

If  the  denominator  is  a  prime  number,  the  decomposition  is 
impossible,  as  it  is  also  in  some  other  cases ;  but  if  x  and  y  arc 
prime  factors  of  the  denominator,  and  the  numerator  is  greater 
than  xy —  x—  y,  then  the  decomposition  is  always  possible. 

If  the  denominator  consists  of  three  or  more  prime  factors, 

a      b      e 
then  making  it  equal  to  x  +  -+  ~  -f  &c.  the  decomposition 

y      * 

nay  still  be  effected  by  means  of  an  indeterminate  equation  of 
the  first  degree.  But  the  principal  use  of  this  decomposition  is 
in  the  inverse  method  of  fluxions,  or  the  integral  calculus,  for 
which  purpose  they  were  first  investigated  by  Leibnitz,  and 
have  been  since  much  extended  by  the  researches  of  Cotes, 
Baler,  Simpson,  Lagrange,  &c. 

Ration  \l  Quantities,  in  Algebra,  are  those  which  are  ex- 
pressed without  any  radical  sij;n*,  being  equivalent  to  integers, 
or  fractions,  in  arithmetic,  which  are  called  rational  numbers, 
or  quantities,  in  contradistinction  to  irrational  or  surd  quanti- 
ties.    See  Surds. 

Rational  Horizon.     See  Horizon. 

RATIONALE,  a  solution  or  account  of  the  principles  of  some 
opinion,  action,  hypothesis,  phenomenon,  or  the  like. 

RATLINES,  small  lines  which  traverse  the  shrouds  of  a  ship 
horizontally  at  regular  distances  from  the  deck  upwards,  and 
forming  a  variety  of  ladders  whereby  to  climb  or  to  descend 
from  any  of  the  mast-heads. 

To  rattle  down  the  Shrouds,  is  to  fix  the  ratlines  to  them  in  order 
to  prevent  them  from  slipping  down  by  the  weight  of  the  sailors ; 
they  are  firmly  attached  by  a  knot  called  a  clove  hitch,  to  all  the 
shroud*  except  the  fore-most  or  aft-most. 

RAURAVA,a  Sancrit  word  meaning  dreadful,  and  a  name 
of  one  of  the  Hindoo  hells.  They  reckon  twenty-one  of  these 
receptacles  for  sinners,  of  which  the  Naraka  is  the  most 
dreadful. 

RAVELIN,  in  Fortification,  was  anciently  a  fiat  bastion, 


placed  in  the  middle  of  a  curtain;  but  now  a  detached  work, 
composed  only  of  two  faces  which  make  a  saltant  angle,  without 
any  flanks,  and  raised  before  the  curtain  on  the  counterscarp  of 
the  place.  A  ravelin  is  a  triangular  work,  resembling  the  point 
of  a  bastion  with  the  flanks  cut  off. 

RAVEN.     See  Corvus. 

RAVISHMENT,  in  Law,  denotes  an  unlawful  seducing 
either  a  woman  or  an  heiress  in  ward,  for  which  there  is  a 
remedy  by  a  writ  of  ravishment,  or  action  of  trespass,  in  the 
same  manner  as  the  husband  may  have  it  on  account  of  the 
abduction  of  his  wife. 

RAW,  in  Agriculture,  denotes  any  sort  of  plant,  sub- 
stance, or  material,  which  is  green,  unripe,  or  in  an  undi- 
gested condition.  Hence,  raw  land,  raw  cream,  raw  bide, 
raw  silk,  &c. 

RAY,  in  Optics,  a  beam  of  light  propagated  from  a  radiant 
point  ^  If  the  ray  comes  direct  from  the  radiant  point  to  the 
eye,  it  is  said  to  be  direct ;  if  it  first  strike  upon  any  Vody,  and 
is  hence  transmitted  to  the  eye,  it  is  said  to  be  reflected,  and 
the  ray  itself  is  called  a  reflected  ray ;  and  if  the  ray  in  its 
passage  to  the  eye  be  bent  or  turned  out  of  its  direct  course  by 
passing  through  any  medium,  it  is  said  to  be  refracted,  and  is 
thence  called  a  refracted  ray.  When  two  or  more  rays  proceed 
in  directions  parallel  to  each  other,  they  are  called  parallel  rays. 
If  they  converge  towards  each  other,  they  are  called  converging 
rays,  and  if  they  diverge,  diverging  rays ;  and  those  which  pass 
directly  to  the  eye  in  any  case,  are  called  visual  rays.  Among 
other  qualities  of  rays  it  has  been  found,  by  experiment,  that 
there  is  a  very  great  difference  in  the  beating  power  of  the 
different  rays  from  the  sun. 

It  appears  from  the  experiments  of  Dr  Herschel,  that  the 
heating  power  increases  from  the  middle  of  the  spectrum  to  the 
red  rays,  and  is  greatest  beyond  it  where  the  rays  are  invisible. 
Hence  it  is  inferred,  that  the  rays  of  light  and  caloric  nearly 
accompany  each  other,  and  that  the  latter  are  in  different  pro- 
portions in  the  different  coloured  rays;  these  are  easily  sepa- 
rated from  each  other,  as  when  the  sun's  rays  are  transmitted 
through  a  transparent  body,  the  rays  of  light  pass  on  seemingly 
undiminished,  but  the  rays  of  caloric  are  intercepted.     When 
the  sun's  rays  are  directed  to  an  opaque  body,  the  rays  of  light 
arc  reflected,  and  the  rays  of  caloric  are  absorbed  and  retained. 
This  is  the  case  with  the  light  of  the  moon,  which,  however 
much  it  be  concentrated,  gives  no  indication  of  being  accom- 
panied with  heat.     It  has  also  been  shewn,  that  the  different 
rays  of  light  produce  different  chemical  effects  on  the  metallic 
salts  and  oxides.    These  effects  increase  on  the  opposite  direc- 
tion of  the  spectrum,  from  the  beating  power  of  the  rays.     From 
the  middle  of  the  spectrum,  towards  the  violet  end,  they  become 
more  powerful,  and  produce  the  greatest  effect  beyond  the 
visible  rays.     From  these  discoveries  it  appears,  that  the  solar 
rays  are  of  three  kinds.     1.  Kays  which  produce  heat.    2.  Rays 
which  produce  colour;  and  3.  Rays  which  deprive  metallic 
substances  of  their  oxygen.    The  first  set  of  rays  is  in  greatest 
abundance,  or  are  most  powerful  towards  the  red  end  of  the 
spectrum,  and  are  least  refracted.    The  second  set,  or  those 
which  illumioate  objects,  are  most  powerful  in  the  middle  of 
the  spectrum.    And  the  third  set  produce  the  greatest  effect 
towards  the  violet  end,  where  the  rays  are  most  refracted.  The 
solar  rays  pass  through  transparent  bodies  without  increasing 
their  temperature.    The  atmosphere,  for  instance,  receives  no 
increase  of  temperature,  by  transmitting  the  sun's  rays,  till 
these  rays  are  reflected  from  other  bodies  or  arc  communicated 
to  it  by  bodies  which  have  absorbed  them.    This  is  also  proved 
by  tho  sun's  rays  being  transmitted  through  convex  lenses, 
producing  a  higher  degree  of  temperature  when  they  are  con- 
centrated, but  giving  no  increase  of  temperature  to  the  glass 
itself.     By  this  method,  the  heat  which  proceeds  from  the  sun 
can  be  greatly  increased.     Indeed,  the  intensity  of  temperature 
produced  in  this  way,  is  equal  to  that  of  the  hottest  furnace. 
This  is  done  either  by  reflecting  the  sun's  rays  from  a  concave 
polished  mirror,  or  by  concentrating,  or  collecting  them  by  the 
refractive  power  of  convex  lenses,  and  directing  the  rays  thus 
concentrated  on  the  combustible  body.    Set  Burning  Glass. 

Ray,  or  Ryr  Grass,  in  Agriculture,  a  valuable  sort  o 
early  grass,  that  has  been  long,  aad  still  is  much  cultivate 
in  some  districts. 
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RAZOR,  a  well  known  kfeen  edged  instrument  used  in  shav- 
ing. Heat  appears  to  give  a  partial  increase  of  tenacity  to  a 
razor's  edge,  but  the  reason  bas  not  been  satisfactorily 
assigned. 

REACH,  in  Sea  Language,  signifies  the  distance  between  any 
two  points  of  land,  lying  nearly  in  a  right  line. 

REACTION,  in  Physics,  the  action  by  which  a  body  acted 
upon  returns  the  action  by  a  reciprocal  one  upon  the  agent. 

Reaction,  in  Physiology,  the  resistance  made  by  all  bodies 
to  the  action  or  impulse  of  others,  that  endeavour  to  change 
their  state  whether  of  motion  or  rest. 

REAGENT.  In  the  experiments  of  chemical  analysis,  the 
component  parts  of  bodies  may  either  be  ascertained  in  quan- 
tity as  well  as  quality,  by  the  perfect  operations  of  the  laboratory, 
or  their  quality  alone  may  be  detected  by  the  operations  of  cer- 
tain bodies  called  reagents.  Thus  the  infusion  of  galls  is  a  re- 
agent, which  detects  iron  by  a  dark  purple  precipitate ;  the  prus- 
siate  of  potash  exhibits  a  blue,  with  the  same  metal,  &c. 

REALGAR,  in  Chemistry.  Arsenic  mineralized  by  sulphur 
forms  two  ores,  named  orpiment  and  realgar,  the  chemical  dis- 
tinction of  which  is  not  very  accurately  determined.  That  which 
has  been  named  realgar  is  of  a  red  colour,  sometimes  inclining 
to  a  soarlet,  sometimes  to  orange.  It  occurs  massive,  dissemi- 
nated, and  crystallized,  in  oblique  tetrahedral  or  hexhaedral 
prisms,  generally  small  and  translucent,  or  semitrans  parent, 
with  a  shining  lustre.  Its  fracture  is  uneven ;  it  is  soft  and 
brittle,  and  has  a  specific  gravity  of  3*2,  or  3*3.  It  exhales 
before  the  blow-pipe  with  a  white  arsenical  and  snlphurous 
odour,  and  gives  a  blue  flame.  It  consists  of  arsenic  and  sul- 
phur in  the  proportions  of  80  of  the  former,  and  20  of  the 
latter. 

REALISTS,  a  sect  of  school  philosophers,  who  followed  the 
doctrine  of  Artistotle  with  respect  to  universal  ideas,  in  oppo- 
sition to  the  Nominalist*,  who  embraced  the  hypotheses  of 
Zeno  and  the  Stoics. 

REAPING,  in  Agriculture,  the  operation  of  cutting  crops 
either  of  corn,  pease,  beans,  flax,  &c.  by  means  of  a  sickle  or  a 
reaping-hook.  Several  attempts  have  been  made  to  construct 
reaping  machines,  but  they  have  not  hitherto  been  crowned 
with  much  success. 

REAR,  a  name  given  to  the  last  division  of  a  squadron,  or 
the  last  squadron  of  a  fleet,  and  which  is  accordingly  command- 
ed by  a  third  officer  of  the  said  squadron  or  fleet. 

REASON,  a  faculty  or  power  of  the  soul,  by  which  it  dis- 
tinguishes good  from  evil,  truth  from  falsehood ;  or,  on  com- 
paring several  things  together,  by  which  we  draw  consequences 
from  the  relations  they  are  found  to  have.  Mr.  Locke  observes, 
that  reason  comprehends  two  distinct  faculties  of  the  mind, 
namely,  sagacity,  by  which  it  finds  intermediate  ideas,  and 
illation,  by  which  it  so  orders  and  arranges  them,  as  to  discover 
what  connexion  there  is  in  each  link  of  the  chain  by  which 
the  extremes  are  held  together.  By  these  means  it  draws  into 
view  the  truth  which  was  sought.  All  our  ideas  are  either 
according  to  reason,  above  its  comprehension,  or  contrary  to  its 
dictates.  The  first  must  be  true,  the  second  may  be  true,  but 
the  third  cannot,  and  on  this  account  should  be  rejected.  Rea- 
son, as  contradistinguished  from  faith,  is  the  discovery  of  the 
certainty  or  probability  of  such  propositions  as  it  bas  obtained 
by  the  use  of  its  natural  faculties.  Faith,  on  the  other  hand,  is 
the  assent  of  the  mind  to  any  given  proposition  upon  the 
eredit  of  the  proposer.  Thus  Revelation  is  received  as  com- 
ing immediately  from  God. 

REASONING,  the  exercise  of  the  faculty  of  the  mind  called 
reasoning ;  or  it  is  an  act  or  operation  of  the  mind,  deducing 
some  unknown  proposition  from  other  previous  ones  that  are 
evident  and  known. 

REAUMUR,  Rene  Antoine,  a  celebrated  French  philoso- 
sopher,  was  born  at  Rochelle,  in  1683.  He  was  author  of 
several  works,  but  none  that  requires  any  mention  in  this 
article.  He  invented  the  thermometer  which  bears  his  name, 
a  description  of  which  is  given  under  that  article.  Reaumur 
died  in  1757. 

REBATE,  or  Rebatement,  in  Commerce,  a  term  much  used 
at  Amsterdam,  for  an  abatement  in  the  price  of  several  com- 
modities, when  the  buyer,  instead  of  taking  time,  advances  rea- 
dy money. 


REBELLION,  taking  up  arms  traitorously  against  the  lag, 
be  it  by  natural  subjects,  or  by  others  once  subdued. 

Rebellion,  originally  signified,  among  the  Romans,  a 
rising  of  such  persons  or  tribes  as  bad  been  formerly  overeoaw 
in  battle,  and  bad  yielded  themselves  to  their  subjection.  It 
is  now  generally  understood  as  a  traitorous  taking  op  arau 
against  the  king,  either  by  his  natural  subjects,  or  by  eoaianv 
nities  that  had  been  subdued.  Much,  however,  depends  oa 
the  issue ;  a  successful  revolt  makes  a  revolution,  an  uasee* 
cessful  one  is  rebellion. 

REBUTTER,  is  the  answer  of  the  defendant  to  the  plait- 
tiff's  sur- rejoinder. 

RECAPITULATION,  in  Oratory,  &c.  is  a  summary,  or  a 
concise  and  transient  enumeration  of  the  principal  thing  insist- 
ed on  in  the  preceding  discourse,  whereby  the  force  of  the 
whole  is  collected  into  one  view. 

RECAPTION.  Where  one  has  deprived  another  of  his  pro- 
perty, the  owner  may  lawfully  claim  and  retake  it  wherever  he 
happens  to  find  it,  so  that  it  shall  not  be  in  a  riotous  manner, or 
attended  with  any  breach  of  the  peace. 

RECEIPTS,  are  acknowledgments  in  writing  of  naviag 
received  a  sum  of  money  or  other  value.  A  receipt  is  either  a 
voucher  for  an  obligation  discharged  or  one  ioeurred.  Receipts 
for  money  above  40s-  must  be  on  stamps ;  but  on  the  back  ef 
a  bill  of  exchange  or  promissory  note  which  is  already 
is  good  without  a  further  duty.  Writing  a  receipt  on  a 
of  greater  value  than  the  law  requires,  incurs  no  penalty,  aai 
the  receipt  is  good  ;  but  if  on  a  stamp  of  a  lower  value,  area 
unstamped  paper,  then  a  receipt  is  no  discbarge,  and  iasao  a 
penalty. 

RECEIVER.  Receivers  are  chemical  Teasels  which  an 
adapted  to  the  necks  or  beaks  of  retorts,  alembics,  and  other 
distillatory  vessels,  to  collect,  receive,  and  contain  thepradattt 
of  distillations* 

Receiver,  in  Pneumatics,  a  glass  vessel  for  containing  the 
thing  on  which  any  experiment  in  the  air-pump  is  to  be  made. 
RECESSION.    See  Precession. 

RECIPE,  in  Medicine,  a  prescription  or  remedy  to  be  takes 
by  a  patient,  so  called  because  always  beginning  with  the  word 
recipe,  i.  e.  take ;  which  is  generally  denoted  by  the  abbrevi- 
ature R. 

RECIPIANGLE,  or  Recipient  Angle,  a  mathematical 
instrument,  serving  to  measure  re-entering  and  saliant  angles 
especially  in  fortification. 

RECIPROCAL,  in  Arithmetic  and  Algebra,  is  the  quotient 
arising   from   dividing    unity  by    any  quantity;  thas  1  -f 

x      y  x 

-  zr  -  is  the  reciprocal  of  the  fraction  — 

y    *  if 

Reciprocal  Equations,  are  those  which  contain  several  pain 
of  roots,  which  are  the  reciprocal  of  each  other. 

Reciprocal  Figures,  in  Gebmetry,  are  sucb  as  have  the 
antecedent  and  consequents  of  the  same  ratio  in  both  ngarcs. 

Reciprocal  Proportion,  is  when  the  reciprocal  of  the  tat 
last  terms  have  the  same  ratio  as  the  quantities  of  the  first 
terms,  or  when  the  antecedents  are  compared  with  the  redanv 
cals  of  the  consequents,  thus,  6  :  8  :  :  24  :  15  is  a  retsareol 
proportion,  because  6  :  8  :  :  A  :  ^,  or  5  :  £  :  :  8  :  •&> 

Reciprocal  Ratio,  is  the  ratio  of  the  reciprocals  ef  tit 
quantities. 

Reciprocal  Terms,  among  Logicians,  are  those  which  lave 
the  same  signification ;  and  consequently  are  convertible,  or 
may  be  used  for  each  other. 

RECIPROCALLY,  the  property  of  being  reciprocal;  to 
we  say,  that  in  bodies  of  the  same  weight,  the  densrtv  is  sse> 
procally  as  the  magnitude,  viz.  the  greater  the  magnltade  tat 
less  the  density ;  and  the  less  the  magnitude,  the  greater  the 
density.  So  again,  the  space  being  given,  the  velocity  is  reci- 
procally as  the  time. 

RECIPROCITY.  The  law  of  reciprocity  is  a  term  employed 
by  Legendre  in  his  "  Theory  of  Numbers,'*  to  denote  a  reciprt- 
cal  law  that  has  place  between  prime  numbers  of  different 
forms,  which  is  this,  that  m  and  n  being  prime  odd  numbers, 

the  remainder  of  m  *     divided  by  «  zz  the  remainder  of  l~« 
divided  by  m;  if  ra  and  n  are  not  both  of  the  form  4  x  —  a,  sod 
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nf  they  are  both  of  this  form,  then  the  remainder  of  m  t     divi- 


»-l 


dcd  by  a  r:  — -  the  remainder  of  n  t    divided  by  m ;  bat  with 
a  contrary  sign.    See  "  Essai  sur  la  Theoric  des  Nombres,"  p.  3. 

RECITATIVO  or  Rrcitative,  in  Manic,  a  kind  of  singing 
that  differs  but  little  from  ordinary  pronunciation,  saeh  as  that  in 
which  the  several  parts  of  the  liturgy  are  rehearsed  in  cathe- 
drals ;  or  that  in  which  the  actors  commonly  deliver  themselves 
on  the  theatre  at  the  opera,  when  they  are  to  express  some 
action  or  passion,  to  relate  some  event,  or  reveal  some  design. 

RECKONING,  the  art  of  estimating  the  quantity  of  a  ship's 
way,  or  of  the  distance  run  between  oue  place  and  another.  Or 
more  generally,  a  ship's  reckoning  is  that  account  whereby  at  any 
time  it  may  be  known  where  the  ship  i*n  and  on  what  course  or 
courses  she  is  to  steer  to  gain  her  port.  This  is  usually  performed 
by  means  of  the  log-line.  See  Log-Line.  Yet  this  is  sub- 
ject to  great  irregularities.  Vitruvius  advises  an  axis  to  be 
passed  through  the  sides  of  the  ship  with  two  large  heads  pro- 
pending  out  of  the  ship,  wherein  are  to  be  included  wheels 
touching  the  water,  by  whose  revolution  the  space  passed  over 
ia  any  given  time  may  be  measured.  The  same  has  been  since 
recommended  by  Snelling,  but  there  are  few  who  have  written 
aa  navigation  but  have  shewn  the  insufficiency  of  this  method. 

RECLUSE,  among  religious,  signifies  a  person  shut  up  in  a 
very  narrow  cell  or  hermitage,  and  secluded  from  all  inter- 
coarse  with  the  world  and  mankind. 

RECL1NER,  in  Dialling,  is  used  for  any  dial  whose  plane 
reclines  from  the  perpendicular ;  and  if  besides  reclining,  it  also 
declines  from  any  of  the  cardinal  points,  it  is  called  a  reclining 
declining  dial,  and  the  quantity  or  angle  at  which  it  declines  or 
reclines,  is  called  its  reclination  or  declination. 

RECOGNIZANCE,  in  Law,  is  an  obligation  of  record  which  a 
man  enters  into  before  some  court  of  record,  or  magistrate  duly 
authorised,  with  condition  to  the  same  partieular  act,  as  to  ap- 
pear at  the  assises  or  quarter  sessions  to  keep  the  peace,  &e.  If 
the  party  does  not  comply  with  it,  the  recognisance  is  estreated 
into  the  exchequer.  In  some  cases  the  court  will  upon  motion 
respite,  and  in  some  discharge  the  recognisance ;  but  all  par- 
ties should  be  careful  to  apply  in  good  time  to  the  court  where 
tee  recognisance  is  to  be  returned. 

RECOIL,  or  Rebound,  the  starting  backward  of  a  fire-arm, 
after  an  explosion.  This  term  is  particularly  applicable  to 
pieces  of  ordnance,  which  are  always  subject  to  a  recoil,  accord- 
ins;  to  the  sixes  and  the  charges  which  they  contain.  To  lessen 
tee  recoil  of  a  gun,  the  platforms  are  generally  made  sloping 
towards  the  embrasures  of  the  battery. 

RECORD,  an  act  committed  to  writing  in  any  of  the  king's 
courts  during  the  terra  wherein  it  is  written,  is  alterable,  being 
sjo  record ;  but  that  term  once  ended,  and  the  act  duly  enrolled, 
it  is  a  record,  and  of  that  credit  which  admits  of  no  alteration 
or  proof  to  the  contrary. 

RECORDARI  Facias,  a  writ  directed  to  the  sheriff,  to  re- 
re  a  cause  out  of  an  inferior  court,  into  the  king's  bench  or 
unon-pleas. 

RBCORDE,  Robert,  an  eminent  English  mathematician,  of 
16th  century,  author  of  several  works  on  arithmetic,  alge- 
bra, geometry,  &c.  and  which  were  principally  written  in  the 
farm  of  dialogues  between  a  master  and  his  pupils. 

RECORDER,  a  person  whom  the  mayor  and  other  magis- 
trates of  a  city  or  corporation  associate  to  them,  for  their  better 
eUrection  in  matters  of  justice  and  proceedings  in  law ;  on  which 
account,  this  person  is  generally  a  counsellor,  or  other  person 
veil  skilled  in  the  law. 

RECOVERY,  in  Law,  is  obtaining  any  thing  by  judgment  or 
trial  at  law.  A  recovery  resembles  a  fine  so  far  as  being  an 
action  real  or  fictitious,  and  in  that  lands  are  recovered  against 
taw  tenant  of  the  freehold,  and  an  absolute  fee-simple  is  vested 
la  the  recovery ;  but  it  is  carried  on  through  every  stage  of 
proceeding,  instead  of  being  compromised  like  a  fine. 

RECTANGLE,  in  Geometry,  the  same  with  a  right-angled 
parallelogram. 

RECTANGULAR  Figures  and  Solids,  are  those  which 
nave  one  or  more  right  aogles.  With  regard  to  solids,  they 
are  commonly  said  to  be  rectangular  when  their  axis  are  per- 
pendicular to  the  planes  of  their  bases. 


Rectangular  Section  of  a  Cent,  was  a  term  used  by  the 
ancients,  before  Apollonios,  for  the  parabolic  section. 

RECTIFICATION,  in  Geometry,  is  the  finding  of  a  right  line 
equal  to  a  proposed  curve ;  a  problem  that  even  in  the  present 
state  of  analysis  is,  in  many  cases,  attended  with  some  difficul- 
ty, and  was  in  all  totally  beyond  the  reach  of  the  ancient  geome- 
ters, who  were  not  able  to  assign  the  length  of  any  curve  line 
whatever,  though  they  could,  in  a  few  cases,  assign  the  area  of 
a  curvilinear  space.  It  is  to  the  doctrine  of  fluxions  that  we 
owe  the  complete  rectification  of  curve  lines,  in  finite  terms,  in 
all  cases  where  they  admit  of  it,  and  in  others  by  means  of 
infinite  series,  circular  arcs,  logarithms,  &c. 

Rectification,  in  Chemistry,  the  repetition  of  a  distillation 
or  sublimation  several  times,  in  order  to  render  the  substances 
purer,  finer,  and  freer  from  aqueous  or  earthy  parts. 

RECTIFIER,  an  instrumunt  used  for  determining  the  varia- 
tion of  the  compass,  in  order  to  rectify  the  ship's  course,  fcc 
It  consists  of  two  circles,  either  laid  upon  or  let  into  one 
another,  and  so  fastened  together  in  their  centres,  that  they 
represent  two  compasses,  the  one  fixed,  the  other  moveable ; 
each  is  divided  into  32  points  of  the  compass,  and  380  de- 
grees, and  numbered  both  ways,  from  the  north  and,  the  south, 
ending  at  the  east  and  west,  in  ninety  degrees.  The  fixed 
compass  represents  the  horizon,  in  which  the  north  and  all 
the  other  points  are  liable  to  variation.  In  the  centre  of  the 
moveable  compass  is  fastened  a  silk  thread,  long  enough  to 
reach  the  outside  of  the  fixed  compass;  but  if  the  instru- 
ment be  made  of  wood,  an  index  is  used  instead  of  the  thread. 

RECTILINEAR,  in  Geometry,  right-lined:  thus  figures 
whose  perimeter  consists  of  right  lines  are  said  to  be  rectilinear. 

RECTORY,  a  parish,  church,  parsonage,  or  spiritual  living, 
with  all  its  rights,  tithes,  and  glebes. 

RECTUM,  in  Anatomy,  Is  the  last  portion  of  the  large  intes- 
tine, and  of  the  whole  alimentary  canal.  This  part  of  the  human 
body  is  subject  to  disease,  chiefly  with  those  advanced  in  years, 
but  young  persons  swallowing  plum  and  cherry  stones  are  not 
exempt. 

RECURRING  Series,  is  a  series  so  constituted  that  each 
succeeding  term  is  conuected  with  a  certain  number  of  the 
terms  immediately  preceding  it  by  a  constant  and  invariable  law; 
as  the  sums  or  differences  of  some  multiples  of  those  terms,  he, 

RECURRING  Decimals,  those  which  are  continually  re- 
peated in  the  same  order,  at  certain  intervals,  as  j  z=.  *G660,  and 
ft  =  -272727,  &c. 

RECUSANT,  a  person  who  refuses  to  go  to  church,  and 
worship  God  after  the  manner  of  the  church  of  England,  as  by 
law  established ;  to  which  is  annexed  the  penalty  of  2tH.  a  month 
for  nonconformity.  24  Elis.  c.  1. 

RECURV I  ROSTRA,  the  Avoset  in  Natural  History,  a  genus 
of  birds  of  the  order  grails*.  There  are  three  species.  The 
scooping  avoset,  found  in  this  island,  as  large  as  the  lapwing, 
has  extremely  long  legs ;  its  bill  is  three  inches  and  a  half  in 
length.  In  winter  it  is  often  seen  at  the  mouth  of  the  Severn 
and  on  the  coasts  of  Suffolk.  In  the  fens  of  Cambridgeshire 
these  birds  are  known  to  breed,  and  appear  often  in  vast  flocks. 
Their  subsistence  is  on  Insects  and  worms,  which  they  procure 
from  the  soft  muddy  bottoms  with  their  bills.  They  often 
wade  into  the  water  to  the  top  of  their  legs,  and  are  able  to 
swim;  but  are  seldom  seen  swimming,  and  never,  unless 
at  a  very  small  distance  from  the  shore.  In  France,  on  the 
coasts  of  Bas  Poictou,  their  nests  are  plundered  annually  of 
several  thousands  of  eggs,  which  form  a  nourishing  and  valu- 
able food  for  the  peasantry  of  that  district. 

RED.    See  Colour. 

Red,  in  Physics,  or  Optics,  one  of  the  simple  or  primary 
colours  of  natural  bodies,  or  rather  of  the  rajs  of  light.  The 
red  rays  are  the  least  refrangible  of  all  the  rays  of  light.  And 
hence,  as  Newton  supposes,  the  different  degrees  of  refrangibi- 
lity  to  arise  from  the  different  magnitudes  of  the  luminous  par- 
ticles of  which  the  rays  consist ;  therefore  the  red  rays,  or  red 
light,  is  concluded  to  be  that  which  consists  of  the  largest  parti- 
cles. See  CoLora  and  Light.  Authors  distinguish  three 
general  kinds  of  red,  one  bordering  on  the  blue,  as  colombine, 
or  dove  colour,  purple,  and  crimson ;  another  bordering  on 
yellow,  as  flame  colour  and  orange ;  and  between  these  ex- 
tremes it  a  medium,  which  is  that  which  is  properly  called  red* 
10  0 
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Red  Clover,  in  Agriculture, an  useful  artificial  grass  fitted  for 
arable  lands.  It  has  this  name  to  distinguish  it  from  white  clo- 
ver and  some  other  sorts. 

Red  Shank,  in  Ornithology,  a  bird  about  the  size  of  the  com- 
mon plover.  On  the  back  its  colour  is  of  a  gray  or  brownish 
green,  spotted  with  black ;  its  breast  white ;  wings  and  throat 
variegated.  It  breeds  in  fens  and  marshes,  and  during  the  win- 
ter season  lies  concealed  in  gutters.  Its  bill  is  about  two  inches 
long,  and  in  shape  resembles  that  of  a  woodcock. 

Red  Start,  in  Ornithology,  is  a  beautiful  bird,  exquisite  in 
plumage,  moves  its  tail  horizontally  like  a  dog  when  fawning, 
has  black  legs,  is  remarkably  shy,  but  has  a  soft  and  melodious 
note.  It  is  migratory,  and  is  found  in  this  country,  only  in 
spring  and  summer. 

Red  Wing,  in  Ornithology,  a  bird  somewhat  smaller  than  the 
thrush,  and  is  less  spotted.  It  is  a  bird  of  passage,  coming  on 
the  approach  of  winter,  supposed  from  the  mountains  of  Ger- 
many and  Bohemia. 

Red  Water,  a  disease  in  sheep,  supposed  to  be  caused  by 
their  taking  too  much  watery  food,  such  as  turnips,  clover,  rape, 
&c.  Its  removal  has  been  attempted  by  the  use  of  common 
salt,  a  tea-spoonful  of  elixir  of  vitriol,  and  keeping  the  animals 
in  action.     A  proportion  of  dry  food  is  the  best  preventive. 

Red  Weed,  is  a  name  sometimes  given  to  the  round  smooth- 
headed  poppy,  a  pernicious  weed  in  corn-fields. 

Red  Warm,  the  name  of  an  insect  very  destructive  to  young 
corn  crops.  Many  experiments  have  been  made  on  the  best 
means  of  destroying  it,  but  none  have  been  found  altogether 
effectual. 

RED-ROOK,  of  the  Exchequer,  an  ancient  record  or  manu- 
script volume,  in  the  keeping  of  the  king's  remembrancer,  con- 
taining divers  miscellaneous  treatises  relating  to  the  times  be- 
fore the  Conquest. 

REDDENDUM,  in  our  Law,  is  used  substantively  for  the 
clause  in  a  lease  wherein  the  rent  is  reserved  to  the  lessor. 

REDDLE,  Red  Ochre,  or  Red  Chalk,  in  Mineralogy,  the 
red  oxide  of  iron  united  with  earthy  matter.  It  is  used'  for 
crayons  either  in  its  natural  state,  or  pulverized,  washed,  and 
afterwards  mixed  with  gum,  and  cast  into  moulds. 

REDEMPTION,  in  Law,  a  faculty  or  right  of  re-entering 
upon  lands,  &c.  that  have  been  sold  and  assigned,  upon  re-ira- 
bursing  the  purchase-money  with  legal  costs.  Bargains  wherein 
the  faculty,  or  as  some  call  it,  the  equity  of  redemption  is  re- 
served, are  only  a  kind  of  pignorative  contracts. 

Redemption,  in  Theology,  denotes  the  recovery  of  mankind 
from  sin  and  death,  by  the  obedience  and  sacrifice  of  Christ, 
who  is  hence  called  the  Redeemer  of  the  world. 

REDOUBT,  or  Redoute,  in  Fortification,  a  small  square 
fort,  without  any  defence  but  in  front,  used  in  trenches,  lines  of 
circumvallation,  contravallation,  and  approach,  as  also  for  the 
lodgings  cf  corps  de  garde,  and  to  defend  passages.  In  marshy 
grounds,  redoubts  are  frequently  made  of  stone-works  for  the 
security  of  the  neighbourhood  ;  their  face  consists  of  from  10  to 
16  fathoms,  the  ditch  round  them  from  8  to  9  feet  broad  and 
deep,  and  their  parapets  have  the  same  thickness. 

RED  SNOW.  The  phenomenon  of  red  snow,  seen  both  on  the 
coast  of  Baffin's  bay  and  at  Spitzbergen,  has  attracted  much 
attention.  This  colouring  matter  has  been  found  to  have  its 
origin  from  a  very  minute  fungus  which  grows  upon  the  snow, 
and  which  has  been  considered  a  species  of  uredo,  and  has  been 
denominated  nredo  nivalis. 

REDUCING  Scale,  or  Surveying  Scale,  is  a  broad  thin  slip 
of  box,  or  ivory,  having  several  lines  and  scales  of  equal  parts 
upon  it ;  used  by  surveyors  for  turning  chains  and  links  into 
roods  and  acres  by  inspection.  It  is  used  also  to  reduce  maps 
and  draughts  from  one  dimension  to  another. 

REDUCTION,  in  Arithmetic,  is,  by  some  authors  on  this 
subject,  distinguished  into  reduction  ascending,  and  reduction 
descending.  The  former,  relating  to  the  conversion  of  a  quan- 
tity from  a  lower  denomination  to  a  higher ;  and  the  latter, 
when  the  quantity  is  to  be  reduced  from  a  higher  denomination 
to  a  lower. 

REDUCTION,  or  Revivification.  This  word,  in  its  most 
extensive  sense,  is  applicable  to  all  operations  by  which  any 
substance  is  restored  to  ks  natural  state,  or  which  is  considered 
as  such;  bat  oustom  confines  it  to  operations  by  which  metals 


are  restored  to  their  metallic  state,  after  they  have  bees  de- 
prived of  this,  either  by  combustion,  as  the  metallic  osiatJtst 
by  the  union  of  some  heterogeneous  matters  which  disgeisetaea, 
as  fulminating  gold,  lona  cornea, cinnabar,  and  othsrrompnsnas 
of  the  same  kind.  These  reductions  are  also  called  rsrivisw* 
tions. 

REDUNDANT  Hyperbola,  one  of  the  higher  order  si 
hyperbolas,  having  more  than  two  infinite  branches. 

REED,  in  Agriculture,  the  name  of  an  aqaatic  plant  a 
ing  boggy  low  lands  or  meadows  on  the  sides  of  rivers*  Ti 
es,  draining  off  the  moisture  by  wbioh  it  is  supported,  will 
stroy  it    Ashes  or  soot  has  sometimes  killed  this  weed. 

Reed,  is  also'  a  term  applied  to  such  straw  of  wheat, 
rye,  as  has  not  been  damaged  by  thrashing. 

Reed  Hedge,  in  Gardening,  is  a  hedge-fence  which  it: 
of  reeds.    It  is  temporary  and  moveable,  furnishing 
many  seedlings  and  plants. 

Reeds,  in  Fireships,  are  made  up  in  small  bundles  of 
twelve  inches  in  circumference,  out  even  at  both  enda>' 
ped  in  a  kettle  of  melted  composition*  to  send* 
ignitible. 

REEF,  a  certain  portion  of  a  sail  comprehended  between  at 
top  or  bottom  and  a  row  of  eyelet  holes  generally  panes! 
thereto.  The  intention  of  the  reef  is  to-  reduce  the  sarfjsesl 
.the  sail  in  proportion  to  the  increase  of  the  wind,  for  warn 
reason  there  are  several  reefs  parallel  to  each  other  ia  in 
superior  sails  ;  thus  the  top  sails  of  ships  are  generally  Jarawsss 
with  three  reefs,  and  sometimes  four,  and  there  are  always 
three  or  four  reefs  parallel  to  the  foot  or  bottom  ottsescsiSHK 
sails  and  fore-sails  which  are  extended  upon  booms. 

Reef,  also  implies  a  chain  of  rocks  lying  near  flat  sadase  el 
the  water. 

Rebf  Band,  a  piece  of  canvass  sewed  across  the  sail  ts 
strengthen  it  in  the  place  where  the  eyelet  holes  of  the  reefi  aw 
formed. 

REBF-Ztittf,  a  small  rope,  by  which  they  formerly  reefed  1st 
courses  by  passing  it  spirally  through  the  holes  of  the  nsissd 
over  the  head  of  the  sail,  alternately  from,  the  yard  arautstat 
slings,  and  then  straining  it  as  tight  as-  possible. 

Reef -Tackle,  a  tackle  upon  deck,  communicating  with  in 
pendant,  which  passing  through  a  block  at  the  top^sssst-htei 
and  through  a  hole  in  the  top-sail  yard-arm,  ia  nit  ached  lei 
cringle  a  little  below  the  lowest  reef.  Its  use  is  so  pelt  1st 
skirts  of  the  top-sails  close  up  to  the  extremities  of  the 
yards,  in  order  to  lighten  the  labour  of  reefing. 

C/o#e-R.EEFED,  is  when  all  the  reefs  of  tho  top-sails arei 

REEFING,  the  operation  of  reducing  a  sail  by 
or  more  of  the  reefs,  and  is  either  performed  with  lines* 
or  knittlcs.  Tho  top  sails  are  always  and  the  courses^ 
reefed  with  points,  which  are  flat  braided  pieces-  of 
whose  lengths  are  nearly  double  the  circumference  of  thtyssi 
These  being  inserted  in  the  eyelet  boles,  are  fixed  in  the  ss§ 
by  means  of  two  knots  in  the  middle,  one  of  which  is  fcsawt 
and  the  other  behind  the  reef-band. 

In  order  to  reef  the  top-saris  with  more  facility  and  enssaV 
tion,  they  are  lowered  down,  and  made  to  shiver  in  the  want; 
the  extremities  of  the  reef  are  then  drawn  op  to  the  yanV 
arms,  by  the  reef-tackles,  where  they  are  securely  fastened  ay 
the  carings ;  the  space  of  sail  comprehended  in  the  reef  is 
then  laid  smoothly  over  the  yard  in  several  folds,  and  the  waste 
is  completed  by  tying  the  points  about  the  yard  so  as  to  sisd 
the  reef  up  close  to  it.  In  reefing  a  course,  the  after  end 
point  should  be  thrust  forward  between  the  head  of  the 
and  the  yard,  and  the  fore  leg  of  the  same  pout 
come  aft  over  the  head  of  the  sail,  and  also  under  the  yard, 
and  thus  crossed  over  the  head  of  the  sail,  the  two  ease 
should  be  tied  on  the  upper  side  of  the  yard  as  tight  at 
possible.  When  a  sail  is  reefed  at  the  bottom,  it  is  geeepew? 
done  with  knittles  in  the  room  of  points,  or  ia  large  sails,  sent 
as  the  main  sails  of  armed  cutters,  pieces  of  line,  tsiond  r*ef» 
hanks,  are  fixed  in  the  evelet-holes. 

REEL,  in  the  manufactories,  a  machine  serviag  far  flat 
office  of  reeling.  There  are  various  kinds  of  reels,  seme  very 
simple,  others  very  complex.  Of  the  former  kinds  those  meet 
in  use  are,  1.  A  little  reel  held  in  tbe  band,  consisting  of  terse 
pieces  of  wood,  the  biggest  and  longest  whereof,  (which 


189 


DICTIONARY   OF   MECHANICAL  8CIENCB. 


R  B  P 


exceed  a  foot  and  a  half  in  length,  and  one-fourth  of  an  inch 
is*  diameter)  it  traversed  by  two  other  pieces  disposed  different 
waji.  2.  The  common  reel  or  windlass,  which  turns  upon  a 
pivot,  and  has  four  flights  traversed  by  long  pins  or  sticks, 
whereon  the  skein  to  be  reeled  is  pat,  and  which  arc  drawn 
closer  or  opened  wider  according  to  the  skein. 

REELING,  in  the  Manufactories,  the  winding  of  thread, 
silk,  cotton,  or  the  like,  into  a  skein. 

REELS,  are  machines  moving  round  an  axis,  and  serving  to 
wind  various  lines  upon,  as  the 

De*n-&«-RF.eL,  that  which  contains  the  deep-sea  line ; 

JUo-Rf.el.  that  appropriated  for  the  log-line. 

Rectification,  in  Chemistry,  the  repetition  of  a  distillation 
o*  sublimation  several  times,  in  order  to  render  the  substances 
morer,  finer,  sod  freer  from  aqueous  or  earthy  parts. 

REEM.    See  Rhinoceros. 

REEMING,  a  term  used  by  caulkers  for  opening  the  seams 
of  the  planks  with  irons,  for  the  more  easy  admission  of  oakum, 
la  common  language,  to  make  any  hole  larger,  is  in  many 
places  termed  recming. 

RE-ENTRY,  in  Law  signifies  the  resuming  or  retaking  the 
possession  of  lands  lately  lost. 

REEVING,  in  the  Sea  Language,  the  putting  a  rope  through 
a  block ;  hence  to  pull  a  rope  out  of  a  block  is  called  onreeving. 

REFERENCE,  in  Law,  is  where  a  matter  is  referred  by 
the  court  of  chancery  to  a  master,  and  by  the  courts  at  law  to 
si  protbonotary,  or  secondary,  to  examine  and  report  to  the 
court.  Reference  also  signifies  where  a  matter  in  dispute 
is  referred  to  the  decision  of  an  arbitrator.  This  is  done  either 
by  parol,  agreement,  or  by  bond,  or  upon  a  suit,  in  which  latter 
ease  the  party  has  a  rule  of  court,  that  the  party  against  whom 
the  award  is  made  shall  perform  it,  and  then  he  may  move 
to  wave  an  attachment  against  him,  if  he  does  not  perform  it. 
By  statute  also  this  may  be  done,  where  the  parties  agree  that 
the  award  should  be  made  a  rule  of  court,  although  there  is 
ao  suit. 

REPINING,  in  general,  is  the  art  of  purifying  a  thing; 
including  not  only  the  assaying  or  refining  of  metals,  but  like- 
wise the  depuration  or  clarification  of  liquors.  Gold  and  silver 
■ray  be  refined  by  several  methods,  which  are  all  founded  on 
the  essential  properties  of  the  metals,  and  acquire  different 
Banes  according  to  their  kinds. 

REFINING,  in  Metallurgy,  is  the  means  of  obtaining  me- 
tals from  their  ores,  and  freeing  them  from  all  other  impurities, 
whether  natural  or  artificial.  The  term  is  applicable  to  the 
purification  of  things  in  general. 

REFITTING,  in  sea  language,  is  generally  understood  to 
imply  the  repairing  any  damages  which  a  ship  may  have  sus- 
tained in  her  sails  or  rigging  by  battle  or  tempest,  but  more 
particularly  by  the  former. 

REFLECTION,  or  Reflexion,  in  Mechanics,  is  the  return 
or  regressive  motion  of  a  moveable  body,  arising  from  the  re- 
action of  some  other  body  on  which  it  impinges.  The  reflec- 
tion of  bodies  after  impsict  is  attributable  to  their  elasticity,  and 
the  more  perfectly  they  possess  this  property,  the  greater  will 
ho  their  reflection,  all  other  things  being  the  same.  In  case  of 
perfect  elasticity,  they  would  be  reflected  back  again  with  the 
aasae  velocity,  and  at  an  equal  angle  with  which  they  met  the 
plane ;  that  is,  the  anzle  of  incidence  would  be  equal  to  the 
angle  of  reflection,  and  the  velocity  both  before  and  after  im- 
pact would  be  the  same,  at  equal  distance  from  the  body  on 
which  tbey  impinge. 

Reflection  of  the  Ray*  of  Light,  in  Catoptrics,  is  their 
return,  after  their  approaching  so  near  the  surfaces  of  bodies 
as  to  be  repelled  or  driven  backwards.    See  Optics. 

Reflection  of  I  feat.  In  the  same  manner  as  we  find  the 
rays  of  light  are  reflected  by  polished  surfaces,  so  it  is  found 
that  the  rays  of  caloric  have  precisely  the  same  property.  The 
Swedish  chemist,  Sclieele,  discovered,  that  the  angle  of  reflec- 
tion of  the  rays  of  caloric  is  equal  to  the  angle  of  incidence,  a 
fact  which  has  been  more  fully  established  by  Dr.  He  ruche  I. 
Some  very  interesting  experiments  were  made  by  Professor 
Pfetet,  of  Genet  a.  which  proved  the  same  thing.  These  expe- 
riments were  conducted  in  the  following  manner:— Two  con- 
oav/e  mirrors  of  tin.  of  nine  inches  focus,  were  placed  at  the 
distance  of  twelve  feet  two  inches  from  each  other ;  in  the  focus 


of  the  one  was  placed  the  bulb  of  a  thermometer,  and  in  that  of 
the  other  a  ball  of  iron  two  inches  in  diameter,  which  was  just 
heated  so  as  not  to  be  visible  in  the  dark.  In  the  space  of  six 
minutes  the  thermometer  rose  22°.  A  similar  effect  was  pro- 
duced by  substituting  a  lighted  candle  in  place  of  the  ball  of 
iron.  Supposing  that  both  the  light  and  heat  might  act  in  the 
last  experiment,  he  interposed  between  the  two  mirrors  a  plate 
of  glass,  with  the  view  of  separating  the  rays  of  light  from 
those  of  caloric.  The  rays  of  caloric  were  thus  interrupted  by 
the  plate  of  glass,  but  the  rays  of  light  were  not  perceptibly 
diminished.  In  nine  minutes  the  thermometer  sunk  14° ;  and 
in  seven  minutes  after  the  glass  was  removed,  it  rose  about  12-. 
He  therefore  justly  concluded,  that  the  caloric  reflected  by  the 
mirror  was  the  cause  of  the  rise  of  the  thermometer.  He  made 
another  experiment,  substituting  boiling  water  in  a  glass  vessel 
in  place  of  the  iron  ball;  and  when  the  apparatus  was  adjusted, 
and  a  screen  of  silk,  which  hnd  been  placed  between  the  two 
mirrors,  removed,  the  thermometer  rose  3°;  namely,  from  47° 
to  60°.  The  experiments  wore  varied  by  removing  the  tin  mir- 
rors to  the  distance  of  00  inches  from  each  other.  The  glass 
vessel,  with  boiling  water,  was  placed  in  one  focus,  and  a  sen- 
sible thermometer  in  the  other.  In  the  middle  space  between 
the  mirrors,  there  was  suspended  a  common  glass  mirror,  so 
that  either  side  could  be  turned  towards  the  glass  vessel. 
When  the  polished  side  of  this  mirror  was  turned  towards  the 
glass  vessel,  the  thormometer  rose  only  five  tenths  of  a  degree; 
hut  when  the  other  side,  which  was  darkened,  was  turned 
towards  the  glass  vessel,  the  thermometer  rose  3"  .V.  And  in 
another  experiment,  performed  in  the  same  way,  the  thermo- 
meter rose  3*  when  the  polished  side  of  the  mirror  was  turned 
to  the  glass  vessel,  and  0°  when  the  other  side  was  turned, 
which  experiments  shew  clearly,  that  the  rays  of  caloric  are 
reflected  from  polished  surfaces,  as  well  as  the  rays  of  light. 
Transparent  bodies  have  the  power  of  refracting  the  rays  of 
calorio  as  well  as  those  of  light.  They  differ  also  in  their  ret'rau- 
gibility.  So  far  as  experiment  goes,  the  most  of  the  rays  of 
calorie  are  less  refrangible  than  the  red  rays  of  light.  The  ex- 
periments of  Dr.  Herschel  shew  that  the  rays  of  calorie,  from 
hot  or  homing  bodies,  as  hot  iron,  hot  water,  fires,  and  can- 
dles, are  refrangible,  as  well  as  the  rays  of  calorio  which  are 
emitted  by  the  sun.  Whether  all  transparent  bodies  have  their 
power  of  transmitting  these  rays,  or  what  is  the  difference  in 
the  refractive  power  of  these  bodies,  is  not  yet  known. 

The  light  which  proceeds  from  the  sun  seems  to  bo  composed 
of  three  distinct  substances.  Scheele  discovered  that  a  glass 
mirror,  held  before  the  fire,  reflected  the  rays  of  light,  but  not 
the  rays  of  calorio ;  but  when  a  metallic  mirror  was  placed  in 
the  same  situation,  both  heat  and  light  were  reflected.  The 
mirror  of  glass  became  hot  in  a  short  time,  but  no  change  of  tem- 
perature took  place  on  the  metallic  mirror.  This  experiment 
shews  that  the  glass  mirror  absorbed  the  rays  of  calorie,  and 
reflected  those  of  light ;  while  the  metallic  mirror,  suffering  no 
change  of  temperature,  reflected  both.  And  if  a  plate  of  glass 
be  held  before  a  burning  body,  the  rajs  of  light  are  not  sensibly 
interrupted,  but  the  rays  of  caloric  are  intercepted ;  for  no 
sensible  heat  is  observed  on  the  opposite  side  of  the  glass;  but 
when  the  glass  has  reached  a  proper  degree  of  temperature,  the 
rays  of  caloric  are  transmitted  with  the  same  facility  as  those 
of  light.  And  thus  the  rays  of  light  and  caloric  may  be  sepa- 
rated :  and  the  curious  experiments  of  Dr.  Herschel  have  clearly 
proved,  that  the  invisible  rays  which  are  emitted  by  the  sua 
have  the  greatest  heating  power.  In  these  experiments,  the 
different  coloured  rays  were  thrown  on  the  bulb  of  a  very  deli* 
cate  thermometer,  and  their  heating  power  was  observed.  That 
of  the  violet,  green,  and  red  rays,  were  found  to  be  to  euch  other 
as  the  following  numbers  :— 

Violet,  16  0:..., Green,  22  4; Red,  550. 

The  heating  power  of  the  most  refrangible  rays  was  least,  and 
this  increases  as  the  relrangibility  diminishes.  The  red  ray, 
therefore,  has  the  greatest  heating  power,  and  the  violet,  which 
is  the  most  refrangible,  the  least.  The  illuminating  power,  it 
has  been  already  observed,  is  greatest  in  the  middle  of  the 
spectrum,  and  diminishes  towards  both  extremities ;  but  the 
heating  power,  which  is  least  at  the  violet  end,  increases  from 
that  to  the  red  extremity,  and  when  the  thermometer  was  placed 
beyond  the  limit  of  the  red  ray,  it  rote  still  higher  than  ia  the 
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red  ray,  which  has  the  greatest  heating  power  in  the  spectrum. 
The  heating  power  of  these  invisible  rays  was  the  greatest  at  the 
distance  of  half  an  inch  beyond  the  red  ray,  but  it  was  sensible 
at  the  distance  of  one  inch  and  a  half. 

REFLECTING  Circle,  an  astronomical  instrument  for  mea- 
suring angles.  It  is  called  reflecting  from  its  property,  in  com- 
mon with  the  Hadley's  quadrant,  (of  which  it  is  a  modification) 
of  observing  one  of  the  objects  of  the  angle  to  be  measured  by 
distinct  vision,  and  the  other  by  reflection  of  plane  mirrors. 

REFLECTOIRE  Curve,  is  a  term  given  by  Mairan  to  the 
curvilinear  appearance  of  the  plane  surface  of  a  bason  contain- 
ing water  to  an  eye  placed  perpendicularly  over  it.  In  this 
position  the  bottom  of  a  bason  will  appear  to  rise  upwards  from 
the  centre  outwards,  but  the  curvature  will  be  less  aod  less,  and 
at  last  the  surface  of  the  water  will  be  an  asymptote  to  it 

REFLECTOR,  a  mirror  or  looking-glass. 

REFLEX  I BI  LIT  Y,  the  property  necessary  for  reflection. 

REFLUX  of  the  Sea.    See  Tide. 

REFORM,  a  revival  of  former  discipline,  a  re-establishment 
of  partially  neglected  or  abandoned  principles,  or  a  correction 
of  some  reigning  abuses  in  them. 

REFORMATION,  the  act  of  correcting  abuses.  More  em- 
phatically, the  term  is  applied  to  the  throwing  off  the  papal 
yoke,  about  the  beginning  of  the  sixteenth  century.  To  this  no- 
ble act  we  are  indebted  for  the  religious  privileges  we  enjoy, 
and  many  of  our  civil  blessings  may  be  traced  to  the  same 
source. 

REFRACTED  Angle,  or  Angle  of  Refraction,  is  the  angle 
which  a  refracted  ray  makes  with  the  surface  of  the  refracting 
body.  The  complement  of  this  angle  is,  however,  sometimes 
called  the  refracted  angle. 

REFRACTION  of  the  rays  of  light    See  Optics. 

Refraction,  in  Astronomy,  is  an  inflection  of  the  rays  of 
light  proceeding  from  the  heavenly  bodies,  in  passing  through 
the  atmosphere  by  which  their  apparent  altitudes  are  increased. 

Atmospherical  Refraction.  It  is  evident,  from  the  nature 
and  progression  of  light,  that  rays,  in  passing  from  any  object 
through  the  atmosphere,  or  part  of  it,  to  the  eye,  do  not  pro- 
ceed in  a  right  line ;  but  the  atmosphere  being  composed  of  an 
infinitude  of  strata,  (if  we  may  so  call  them,)  whose  density 
increases  as  they  are  posited  nearer  the  earth,  the  luminous  rays 
which  pass  through  it  are  acted  on  as  if  they  passed  succes- 
sively through  media  of  increasing  density,  and  are,  therefore, 
inflected  more  and  more  towards  the  earth  as  the  density  aug- 
ments. In  consequence  of  this  it  is,  that  rays  from  objects, 
whether  celestial  or  terrestrial,  proceed  in  curves  which  are 
eoncave  towards  the  earth  :  and  thus  it  happens,  since  the  eye 
always  refers  the  place  of  objects  to  the  direction  in  which  the 
rays  reach  the  eye,  that  is,  to  the  direction  of  the  tangent  to 
the  curve  at  that  point,  that  the  apparent  or  observed  eleva- 
tions of  objects  are  always  greater  than  the  true  ones.  The 
difference  of  these  elevations,  which  is  in  fact  the  effect  of 
refraction,  is,  for  the  sake  of  brevity,  called  refraction  ;  and  it 
is  distinguished  into  two  kiods,  horizontal,  or  terrestrial,  re- 
fraction, being  that  which  effects  the  altitude  of  bills,  towers, 
and  other  objects  on  the  earth's  surface;  and  astronomical 
refraction,  or  that  which  is  observed  with  regard  to  the  altitudes 
of  heavenly  bodies.  Refraction  is  fouod  to  vary  with  the  state 
of  the  atmosphere  in  regard  to  heat  or  cold,  and  humidity,  so 
that  determinations  obtained  for  one  state  of  the  atmosphere, 
will  not  answer  correctly  for  another  without  modification. 
Tables  commonly  exhibit  the  refraction  at  different  altitudes, 
for  some  assumed  mean  state. 

Refraction  of  Altitude,  is  an  arc  of  a  vertical  circle,  by 
which  the  altitude  of  a  star  is  increased  by  the  refraction. 

Refraction  of  Ascension  or  Descension,  is  an  arc  of  the  equa- 
tor by  which  the  ascension  or  descension,  whether  right  or 
oblique,  is  increased  or  diminished  by  refraction. 

Refraction  of  Declination,  is  the  increase  or  decrease  in  the 
declination  of  a  star  by  refraction. 

Refraction,  in  Latitude,  is  the  increase  or  decrease  of  the 
latitude  of  a  star  from  refractioo. 

Refraction,  in  Longitude,  is  the  increase  or  decrease  in  the 
longitude  of  a  star  from  refraction. 

Refraction,  in  Mechaniqs,  is  the  deviation  of  a  body  in 
motion,  from  its  direct  course,  in  consequence  of  the  variable 


density  of  the  mediums  in  which  it  moves.  This,  however, 
except  in  speaking  of  the  rays  of  light,  is  commonly  catted 
deflection. 

Refraction,  in  Iceland  crystal.  There  is  a  dooble  refac- 
tion in  this  substance,  contrary  ways,  by  which  not  only  obliqst 
rays  are  divided  into  two,  and  refracted  into  opposite  parts. 
but  even  perpendicular  rays  are  one  half  refracted. 

REFRANGIBILITY  of  Light,  the  property  of  the  rays  la 
be  refracted,  but  more  commonly  employed  with  reference  is 
the  different  degrees  in  which  the  different  rays  possess  tftss 
property  ;  and  on  which  Newton  has  founded  his  whole  theory 
of  colours.  For  the  several  experiments  relating  to  this  sssV 
ject,  see  Prism. 

REFRIGERATION,  the  act  of  cooling,  or  the  abstracting* 
heat  from  -various  substances,  for  the  purpose  of  ait  or  " 
tic  use. 

REFUGE,  in  antiquated  oostoms,  a  sanctuary  or 
In  the  Old  Testament,  six  cities  of  refuge  were  appointed  far 
the  protection  of  persons  from  the  rigour  of  the  law,  wbs  w«*j 
guilty  of  involuntary  homicide. 

REFUGEES,  French  Protestants  who,  on  the  relocate  if 
the  edict  of  Nantz  in  1685,  fled  from  persecution,  aod  fossa' 
shelter  in  Holland,  Germany,  and  England,  where  they  camel 
many  valuable  arts,  by  which  these  countries  have  been  esriaV 
ed  and  France  has  been  empoverished. 

REGAL,  something  belonging  to  a  kins;.  Regal  is  is  alssi 
musical  term,  and  likewise  a  species  of  portable  organ  sjaej 
used  in  processions  in  papal  countries. 

REGALE,  in  French  jurisprudence,  is  a  right  bclostjsf  Is 
the  king  over  all  benefices  in  that  kingdom.  It  consisfssifss 
enjoyment  of  the  revenues  of  bishops' sees  daring  t  heir  vaoaacj, 
and  in  the  presentment  to  benefices  dependent  on  the**. 

REGALIA,  in  Law,  the  rights  and  prerogatives  of  akJaf. 
which,  according  to  the  civilians,  are  six,  viz.  1.  The  power  sf 
judicature ;  2.  the  power  of  life  and  death ;  3.  the  power  sf 
peace  and  war ;  4.  a  right  to  such  goods  as  have  no  owner,  ss 
waifs,  estrays,  &c.  5.  assessments ;  and  6.  the  coinage  of  ssossy. 
Regalia  is  also  used  for  the  apparatus  of  a  coronation,  as  lit 
crown,  the  sceptre  with  the  cross,  and  with  the  dove,  St  Be* 
ward's  staff,  the  globe,  and  the  orb  with  the  cross,  four 
swords,  &c. 

REGARDANT,  in  Heraldry,  is  understood  of  a  Honor 
beast  of  prey,  in  the  attitude  of  lookiog  behind  him  wits  sif 
eyes  towards  his  tail. 

Regardant  Villain,  an  ancient  servant  or  retainer  to  tat  lent, 
because  charged  with  the  base  services  within  the  ssaaor,  Is 
see  that  all  filth  and  nuisances  are  removed. 

REGARDER  of  the  Forest,  an  ancient  officer,  whose 
ness  it  was  every  year  to  make  oath  to  the  limits  of  the 
and  also  to  inquire  into  all  offences  committed  within  its  ji 
diction. 

REGATTA,  a  name  given  in  Venice  to  exhibitions  eathv 
water,  such  as  a  contest  for  superiority  in  rowing  and  1st 
management  of  boats. 

REGEL,  or  Rio  el,  a  fixed  star  of  the  first  magnitude,  ia  lit 
left  foot  of  Orion. 

REGENERATION,  in  Theology,  the  act  of  being  borasftie 
by  a  spiritual  birth,  or  becoming  a  child  of  God,  through  waist 
the  person  abandons  a  course  of  vice,  and  leads  a  life  of  sssty 
and  virtue. 

REGENT,  one  who  governs  a  kingdom  during  the  mieeritf 
or  absence  of  the  king.  In  France  the  queen  mother  has  the  re- 
gency of  the  kingdom  during  the  minority  of  the  king,  eadsr 
the  title  of  the  queen  regent  Regent  also  signifies  a  professsr 
of  arts  and  sciences  in  a  college,  who  has  a  set  of  pupils  onssr 
his  care  ;  but  here  regent  is  generally  restrained  to  the  lower 
classes,  as  regent  of  rhetoric,  regent  of  logic,  &c.  those  of  pai- 
losophy  are  rather  called  professors.  The  foreign  universities 
are  generally  composed  of  doctors,  professors,  and  regents. 

REGEREND ARIUS,  smong  the  Romans,  was  an  osscer  whs 
subscribed  and  kept  a  register  of  all  petitions  presented  to  tat 
prefect. 

REGICIDE,  a  king-killer.  The  term  is  also  used  for  the  act 
of  murdering  the  king.  It  is  now  generally  applied  to  these 
persons  who  were  engaged  in  the  trial,  condemnation,  and  eia» 
cution  of  Charles  I. 
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REGIMEN,  the  regulation  of  diet,  and,' in  a  more  general 
senile,  of  all  the  nonnaturaU,  with  a  view  to  preserve  or  restore 
health. 

Regimen,  in  Grammar,  that  part  of  syntax  or  construction 
which  regulates  the  dependency  of  words,  and  the  alteration 
which  one  occasions  in  another. 

REGIMENT,  in  War,  is  a  body  of  men,  either  horse  or  foot, 
commanded  by  a  colonel.  Each  regiment  of  foot  is*  divided 
into  companies,  but  the  number  of  companies  is  not  always 
alike,  though  our  regiments  generally  consist  of  ten  companies, 
one  on  the  right,  of  grenadiers,  and  another  on  the  left,  of  light 
troops.  Regiments  of  horse  most  commonly  consist  of  six 
troops,  but  some  have  nine*  Regiments  of  dragoons,  in  time 
of  war,  are  generally  composed  of  eight  troops,  and  in  time  of 
peace  of  six. 

REGINA  Aurarum,  in  Ornithology,  a  large  Mexican  bird 
about  the  size  of  au  eagle*  Its  uhole  body  is  covered  with  a 
plumage  of  a  blackish  purple.  Its  feet  are  red,  its  beak  like 
that  of  a  parrot ;  it  feeds  on  rats,  mice,  snakes,  and  other  ver- 
min, and  can  fly  against  the  fiercest  wind. 

REGION,  in  Physiology,  particular  districts  on  the  surface 
of  the  globe,  disposition  of  internal  strata,  and  distinguished 
elevations  in  the  atmosphere,  and  depths  in  the  sea. 

Region,  in  Anatomy,  denotes  the'division  of  the  human  body. 

REGIONARY,  in  Ecclesiastical  History,  a  title  given  in  the 
fifth  century  to  persons  who  had  the  charge  and  administration 
of  church  affairs  within  a  certain  district  or  region. 

REGIS,  Peter  Sylvain,  a  French  philosopher,  was  born  in 
1832,  author  of  a  "  System  of  Philosophy,"  in  3  vols.  4to.  pub- 
lished in  1690,  and  some  other  works.  He  died  in  1707,  at 
75  years  of  age. 

REGISTER,  a  public  book,  in  which  is  entered  and  recorded 
Memoirs,  acts,  and  minutes,  to  be  had  recourse  to  occasionally, 
for  knowing  and  proving  matters  of  fact.  Of  these  there  are 
several  kinds:  as,  1*  Registers  of  deeds  in  Yorkshire  and  Mid- 
dlesex, in  which  are  registered  all  deeds,  conveyances,  wills. 
Ice.  that  affect  any  lands  or  tenements  in  those  counties,  which 
sure  otherwise  void  against  any  subsequent  purchasers  or  mort- 
gagees, ice.  but  this  does  not  extend  to  any  copyhold  estate,  nor 
to  leases  at  a  rack-rent,  or  where  they  do  not  exceed  21  years. 
The  registered  memorials  must  be  engrossed  on  parchment, 
sjoder  the  hand  and  seal  of  some  of  the  grantors  or  grantees, 
attested  by  witnesses  who  are  to  prove  the  signing  or  scaling 
of  them,  and  the  execution  of  the  deed.  But  these  registers, 
which  are  confined  to  two  counties,  arc  in  Scotland  general,  by 
which  the  laws  of  north  Btitain  are  rendered  very  easy  and 
regular.  Of  these  there  are  two  kinds ;  the  one  general,  fixed 
at  Edinburgh,  under  the  direction  of  the  Lord  Register;  and 
the  other  is  kept  in  the  several  shires,  stewartries,  and  rega- 
lities, the  clerks  of  which  are  obliged  to  transmit  the  registers 
of  their  respective  courts  to  the  general  register.  No  man  in 
Scotland  can  have  a  right  to  any  estate,  but  it  must  become 
registered  within  forty  days  of  his  becoming  seised  thereof; 
by  which  means  all  secret  conveyances  are  cut  off.  2.  Parish 
registers  are  books  in  which  are  registered  the  baptism,  mar- 
riages, and  burials,  of  each  parish. 

Register,  is  also  used  for  the  clerk  or  keeper  of  a  register. 
Of  these  we  have  several,  denominated  from  the  registers  they 
keep :  as,  register  of  the  high  court  of  delegates ;  register  of 
the  arches  court  of  Canterbury  ;  register  of  the  court  of  admi- 
ralty ;  register  of  the  prerogative  court ;  register  of  the  garter,  &c. 

Register,  in  Printing,  is  disposing  the  forms  on  the  press, 
so  that  the  lines  and  pages  printed  on  one  side  of  the  sheet  fall 
exactly  on  those  of  the  other. 

Register,  among  letter-founders,  is  one  of  the  inner  parts 
of  the  mould  in  which  the  printing  types  are  cast.  Its  use  is 
to  direct  the  joining  of  the  mould  justly  together  again,  after 
•peoing  it  to  take  out  the  new-cast  letter. 

REGIUS  Professors.  Henry  VIII.  founded  five  lectures  in 
each  of  our  universities,  viz.  Divinity,  Hebrew,  Greek.  Law, 
and  Physic,  the  readers  of  which  lectures  are  in  the  universi- 
ties' statutes  called  regit  professores. 

REGLE,  in  Music,  a  rule  for  accompanying  the  octave 
ascending  and  descending  in  the  bnsc,  giving  to  each  note  of 
the  scale  its  appropriate  harmony  in  every  key. 

REG  LETS,  or  Riglets,  in  Printing,  are  thin  slips  of  wood 
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exactly  planed  to  the  sis©  of  the  body  of  the  letter.  The  smaller 
sorts  are  placed  between  the  lines  of  poetry,  and  both  those 
and  larger  are  used  in  filling  up  short  pages,  in  forming  the 
whites  or  distances  between  the  lines  of  titles,  and  in  adjusting 
the  distances  of  the  pages  in  the  chase,  so  as  to  form  register. 

REG  RAT  OR,  or  Regrater,  in  Law,  formerly  signified  one 
who  bought  wholesale,  or  by  the  great,  and  sold  again  by  retail ; 
but  the  term  is  now  used  for  one  who  buys  any  wares  or  vic- 
tuals, and  sells  them  again  in  the  same  market  or  fair,  or  within 
five  miles  round  it. 

Regrator,  is  also  used  for  one  who  furbishes  up  old  move- 
ables to  make  them  pass  for  new.  And  masons  who  take  off 
the  outside  surface  of  hewn  stone,  in  order  to  whiicn  it,  or  make 
it  look  fresh  again,  are  said  to  regrate. 

REGRESSION.    See  Retrogression. 

REGULAR,  denotes  any  thing  that  is  agreeable  to  the  rules 
of  art;  thus  we  say  a  regular  building,  verb,  &c.  A  regular 
figure  in  Geometry  is  one  whose  sides,  and  consequently  angle.*, 
are  equal;  and  a  regular  figure  with  three  or  four  sides,  is  com- 
monly termed  an  equilateral  triangle  or  square,  as  all  others 
with  sides  are  called  regular  polygons.  All  regular  figures  may 
be  insoribed  in  a  circle.  A  regular  solid,  called  also  a  platonic 
body,  is  that  terminated  on  all  sides  by  regular  and  equal  planes, 
and  whose  solid  angles  arc  all  equal. 

Regular  Bodies,  are  those  which  have  all  their  sides,  angles, 
and  faces,  similar  and  equal.    Of  these  there  are  only  five,  viz. 
the  Tetraedouy  contained  by  four  equilateral  triangles ; 
the  Hexacdron,  or  cube,  by  six  squares ; 
the  Octaedron,  by  eight  triangles  ; 
the  Dodecaedron,  by  twelve  pentagons ;  and 
the  fcosaedron,  by  twenty  triangles. 

For  the  properties  of  which  see  the  several  articles  ;  see  also 
Hutton's  "  Mensuration/'  sect.  2. 

REGULATING  Captain,  an  officer  whose  duty  it  is  to  exa- 
mine the  seameu  intended  for  the  navy,  whether  pressed  or 
volunteers. 

REGULATOR  of  a  Watch,  the  small  sprine  belonging  to 
the  balance,  serving  to  adjust  its  motions,  and  make  it  go  faster 
or  slower 

Regulator  of  Velocity,  in  Mechanics,  is  a  contrivance  for 
regulating  or  governing  the  motions  of  a  mill,  or  other  machi- 
nery, causing  the  motion  of  its  parts  to  preserve  an  equable 
velocity,  under  all  the  variations  of  the  propelling  cause. 

REGULUS.  The  name  regulus  was  given  by  chemists  to 
metallic  matters  when  separated  from  oilier  substances  by 
fusion. 

Reg  ilus,  a  fixed  star  of  the  first  magnitude  in  the  constella- 
tion Leo;  sometimes  called  Cor  Lmnis,  or  Lion's  Heart.  By 
the  Arabians  it  was  termed  Alhabor,  and  by  the  Chaldeans 
Kalbcleceid. 

REHEARING,  in  the  Court  of  Chancery,  is  a  process  to 
which  either  party,  who  thinks  himself  a^iicved,  may  haw 
recourse,  before  the  execution  of  a  final  decree. 

REHEARSAL,  in  Music  and  the  Drama,  is  an  experiment 
on  some  composition  in  private,  that  the  actors  may  better 
understand  their  parts. 

REIGNING  Winds,  a  name  given  to  the  winds  which 
usuallv  prevail  on  any  particular  coast  or  region.    See  Wink. 

REIMBURSEMENT,  in  Commerce,  the  act  of  rcpa\iuc 
what  monies  had  been  received  by  way  of  advance.  A  person 
who  gives  a  bill  of  exchange  in  payment,  is  to  reimburse  it,  if 
protested,  or  not  paid. 

REIN  DEER,  in  Zoology.  This  species  of  the  deer  kind  is 
generally  described  as  having  horns  ramose,  recurvated  round 
with  palmated  summits.  When  full-grown,  this  animal,  accord- 
ing to  Pennant,  is  four  feet  six  inches  high,  the  body  of  a  some- 
what thick  and  square  form,  and  the  legs  shorter  than  those  of 
the  common  stag.  The  general  colour  is  brown  above  and 
white  beneath,  but  advancing  in  age  it  frequently  becomes  of  a 
greyish  white,  and  sometimes  almost  black.  Both  sexes  are  fur- 
nished with  horns ;  those  of  the  male  are  much  larger  and  longer 
than  those  of  the  female.  To  the  Laplander  this  animal  is  con- 
sidered as  the  common  substitute  of  the  horse,  the  cow,  the 
sheep,  and  the  goat.  The  milk  furnishes  cheese,  the  flesh  food, 
the  skin  clothiog,  the  tendons  bow-strings,  and,  when  split, 
thread,  the  horns  glue,  and  (he  bones  spoons.  A  Laplander 
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is  sossetimes.  possessed  of*  thousaad'deer.  Their  chief  food  is 
•  species  of  moss,  which  covets  vast  tracts  of  the  northern 
regions.  This  they  find  in  abundance  daring  thfetQinaier,  bat 
in  winter  their  fodder  is  scarce,  and  then  the  greatest  care  and 
attention  are  required  for  their  support.  Trained  when  young 
to  draw  the  sledge,  their  services  are  of  the  utmost  importance 
when  grown  to  maturity.  They  will  then  proceed  about  thirty 
miles  per  day  without  sustaining  any  injury,  and  sometimes, 
when  pressed,  from  fifty  to  lixty ;  but  sueh  journeys  generally 
prove  fatal  to  the  animal.  The  rein  deer  is  a. native  of  the  north- 
ern regions.  In  Europe  its  chief  residence  is  Norway  and 
Lapland.  In  Asia,  Siberia  and  Kamtschatka.  In  America, 
Greenland  and  the  neighbourhood  of  Hudson's  Bay,  but  it  is 
rarely  found  to  the  south  of  Canada*  A  few  years  since  an 
attempt  was  made  to  introduce  the  breed  into  this  eountry,  but 
success  did  not  euual  expectation.  The  common  deer  are  more 
preserved  ia  England  than  in  any  other  country.  They  are  said 
to  have  been  first  introduced  into  Scotland  from  Norway  by 
James  I.  and  from  thence  into  South  Britain.  They  now 
abound  in  almost  every  county.  Of  these  animals,  under  the 
generic  term  Cervus,  there  are  many  species,  differing  from  each 
other  in  habit  and  appearance,  the  particulars  of  which  may  be 
found  in  works  on  natural  history. 

REINHOLD,  Erasmus,  an  eminent  German  mathematician 
and  astronomer,  was  born  in  Upper  Saxony  in  1511,  and  died 
in  1553,  in  his  42nd  year.  Reinhdd  was  author  of  several 
works,  of  which  only  the  four  following  were  published,  viz. 
1.  Theoriae  novas  Planetarum  G.  Purbachii,  8vo.  1542,  and  again 
in  1580.  2.  Ptolemy's  Almagest,  the  first  book  in  Greek,  with 
a  Latin  version  and  Scholia,  8vo.  1549.  3.  Protenicae  Tabula 
Coelestiom  Mutuum,  4to.  1651 ;  2nd  edition  in  1571 ;  3d,  1585. 
4.  Primus  Liber  Tabularum  Directionum,  or  Tables  of  Tan- 
gents to  every  minute  of  the  quadrant  And  new  Tables  of 
Climates,  Parallels,  and  Shadows,  with  an  Appendix,  containing 
the  second  book  of  the  Canon  of  Directions,  in  4to.  1554.  Be- 
sides these  works,  Reinhold  was  author  of  several  others,  which 
were  never  published. 

REINS,  in  Anatomy,  the  kidneys :  in  Horsemanship,  long 
leathers  fastened  to  the  bit  of  the  bridle,  by  which  the  horse  is 
kept  in  subjection. 

REINSURANCE,  in  Commerce,  a  contract  by  which  the 
first  insurer  relieves  himself  from  the  risks  he  bad  undertaken, 
and  devolves  them  upon  other  underwriters,  called  re-insurers. 

REITERATION,  the  art  of  repeating  a  thing,  or  doing  it  a 
second  time. 

REJOINDER,  in  Law, is  the  defendant's  answer  to  the  plain- 
tiff's replication  or  reply. 

REJOINTING,  in  Architecture,  the  filling  up  of  joints  of  the 
stone  in  old  buildings,  when  worn  by  time,  and  the  action  of 
the  elements. 

RELAPSE,  in  Medicine,  the  return  of  a  disease  when  its 
virulence  appeared  to  have  been  subdued,  and  the  patient  was 
regaining  health. 

RELATION,  in  Philosophy,  the  mutual  respect  of  two  things, 
or  what  each  is  in  regard  to  the  other.  Hence,  relation  may  be 
moral,  physical,  or  ideal ;  but  some  comparison  or  affinity  is 
always  implied  in  that  which  has  only  a  relative  existence. 

Relation,  in  Kindred,  denotes  degrees  of  consanguinity. 
In  Grammar,  relation  is  the  correspondence  which  words  have 
with  one  another  in  construction.  In  Logic,  it  is  an  accident 
of  substance,  accounted  one  of  the  ten  categories,  or  predica- 
nt ents. 

Relation,  in  Mathematics,  is  the  same  as  Ratio,  though 
we  sometimes  use  it  in  a  more  general  sense,  indicating  any 
dependence  of  one  quantity  upon  another. 

RELAXATION,  in  Law.    See  Release. 

RELAY,  a  fresh  equipage,  horse,  &o.  sent  before,  or  ap- 
pointed to  be  ready  for  a  traveller  on  his  arrival,  to  make  the 
greater  expedition  in  his  journey. 

RELEASE,  in  Law,  is  an  instrument  in  writing,  by  which 
estates,  rights,  titles,  entries,  actions,  and  other  things,  are  ex- 
tinguished and  discharged  ;  and  sometimes  transferred,  abridg- 
ed, or  enlarged  :  and  in  general,  it  is  to  signify  a  person's  giving 
up  or  discharging  the  right  or  action  he  has,  or  claims  to  have, 
against  another,  or  his  lands,  &c.  A  release  may  be  either  in 
fact  or  in  law ;  a  release  in  fact  is  where  it  is  expressly  declared 
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bytbe  very  words,  as  the  net  and  deed  of  the  petty ;  and  a 
release  in  law,  is  that  which  acquits  by  way  of  consequence,  as 
where  a  female  creditor  takes  the  debtor  to  be  her  husband. 

RELEGATION,  a  kind  of  exile  or  banishment,  by  which  ta 
obnoxious  person  is  commanded  to  retire  to  a  certain  ptaet 
prescribed,  and  to  remain  until  recalled  or  removed* 

RELICS,  in  the  Romish  church,  are  the  remain  of 
body,  clothes,  or  furniture,  said  to  have  belonged  ta  a 
martyr,  devoutly  preserved  in  honour  of  bis  mem 
ried  in  procession,  kissed,  and  venerated.      To  these 
superstition  has  attached  miraculous  powers,  and  in  this 
mery  that  church  has  carried  on  a  profitable  trade  for 
centuries. 

Relict,  in  Law.    See  Widow. 

RELIEF,  in  Law,  a  certain  sum  of  money  which  the 
holding  by  knight's  service,  grand  scrgcantry,  or  other 
and  being  at  full  age  at  the  death  of  his  ancestor,  amid 
lord  at  his  entrance. 

RELIEVE,  in  Military  language,  is  to  take  the 
another. 

Relieve,  in  Chancery,  denotes  an  order  sued  on*  far  aw 
dissolving  of  contracts,  and  other  acts  done,  on>  tr Threat  of 
being  unreasonable,  prejudicial,  or  grievous. 

RELIEVING  Tackles,  two  strong  tackles,  ruiaisbsd 
with  guys  and  pendants,  which,  passing  under  tbe  ship's  let- 
torn  to  the  opposite  side,  are  attached  to  tbe  lower  sjaaveans; 
the  tackles  being  booked  to  the  wharf  or  pontoon,  bar  umtshuw 
vessel  is  careened.  They  are  used  to  prevent  a  ship 
overturning  on  tbe  careen,  and  to  assist  in  bringine;  her  m\ 
after  that  operation  is  finished.  Relieving  T«caict,  are 
those  which  are  occasionally  hooked  to  the  tiller  in 
ther  or  in  action,  when  tbe  wheel  or  tiller-rope  in 
shot  away.  Relieving  Tickle,  is  also  a  name  someti 
to  the  train-tackle  of  a  gun  carriage. 

RELIEVO,  or  Relief,  are  terms  applied  to  that 
working  in  sculpture  by  which  figures  are  made  to  project 
the  ground  or  body  on  which  they  are  formed,  and  to 
they  remain  attached.    The  same  term  ia  need, 
figure  is  cut  with  the  chisel,  modelled  in  clay,  or 
plaister.    There  are  three  kinds  of  relievo :  AJto-iahwie, 
high  relief,  when  the  figures  are  so  prominent  from  tbe 
that  merely  a  small  part  of  them  remains  attached  to  iC 
zo-relievo,  or  half  relief,  when  one  half  of  the  figure 
the  ground,  in  such  a  manner  that  the  figure 
by  it.    Basso-relievo,  or  bas-relief  (low  relief),  wi 
is  raised  but  little  from  the  ground,  as  in  medals, 
in  friezes  and  other  ornamented  parts  of  buildings, 
is  the  comprehensive  term  by  which  all  worka  ia 
denominated  indiscriminately.    See  Sculpt unE. 

RELIGION,  is  that  worship  or  homage  which  ia  doom  flat 
considered  as  Creator  and  Preserver,  and,  with  Christians,  ss 
Redeemer  of  the  world.  The  foundation  of  all  religion  hi,  ant 
there  is  a  God,  and  that  for  bis  infinite  perfections 
merable  favours  be  requires  some  acknowledgment 
vice  from  his  creatures.  Hence  religion  necessarily 
some  intercourse  between  God  and  Man.  Religion  bat 
divided  into  two  branches,  natural  and  revealed.  The 
of  the  former  has  been  disputed,  and  tbe  latter  has  bean  sub- 
ject to  an  endless  diversity  of  interpretations.  The  Ihiiii  ant 
articles  of  the  established  church  of  England  are  piesaawd  to 
include  the  essentials  of  Christianity,  and  seditions  words  spo- 
ken in  derogation  of  its  truth  are  indictable  as  teaomaga)* 
breach  of  the  peace.  1  Haw.  7. 

RELIQ UA,  in  Natural  History,  a  term  used  to  exnrcss  tbe 
fossil  remains  of  various  animal,  vegetable,  and  other  sab- 
stances,  found  in  a  state  of  petrifaction,  in  different  parts  of  tar 
earth.  Mr.  Martin  divides  them  into  five  classes,  namely,  fc*- 
sil  remains  of  animals  or  plants,  earths,  salts, 
substances,  and  metallic  substances.  Of  these,  the 
both  curious  and  interesting. 

RELIQILE,  in  Antiquity,  the  ashes  and  bones  of  the 
which  remain  after  the  body  had  been  burnt.     These 
carefully  gathered    up,  and  put  into  urns,  and    afterwards 
deposited  in  tombs. 

RELIQUARY,  a  shrine  or  casket  in  which  the  relics 
are  kept. 
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HELL,  the  English  name  of  the  wnite4eilied  mouse,  with  a 
blackish  back  and  a  long  tail. 

REMAIN  DER,  that  which  arises  by  subtracting  ooo  quantity 
from  another. 

Remainder,  in  Law,  it  an  estate  limited  in  lands,  tene- 
ments, or  rents,  to  be  enjoyed  after  the  expiration  of  another 
pasiirwlar  estate.  As  if  a  man  seised  in  fee-simple  grant  lands 
to  one  for  twenty  years,  and,  after  the  determination  of  the 
•aid  term,  then  to  another,  and  his  heirs  for  ever ;  here  the  for- 
aser  is  tenant  in  years,  remainder  to  the  latter  in.  fee.  Both 
interests  are,  in  fact,  only  one  estate;  the  present  term  of 
years,  and  the  remainder  afterwards,  when  added  together, 
being  eqoal  only  to  one  estate  in  fee.  When  the  remain- 
der U  limited  in  a  will,  it  is  sometimes  called  an  executory 
devise.  This  is  not  strictly  a  remainder,  bat  something  in 
sjetnre  of  a  remainder,  which,  though  informal  and  bad,  as 
•aeh,  is  held  good  as  an  executory  devise.  The  doctrine  of 
remainders  is  very  abstruse,  chiefly  from  the  difficulty  of  ascer- 
taining from  the  form  of  the  deed  or  will  by  which  it  is  created, 
whether  or  not  the  remainder  is  contingent,  and  liable  to  be 
defeated.  Where*  a  remainder  is  limited  after  an  estate- tail, 
the  tenant  in  tail  can  at  all  times,  by  suffering  a  recovery,  defeat 
the  remainder,  and  get  possession  of  the  fee.  This  is  called 
dockinsjthe  entail,  and  it  is  allowed  for  the  purpose  of  preventing 
limitations  in  perpetuity.  For,  otherwise,  men  ef  large  landed 
•states  woold  be  enabled  to  tie  up  the  inheritance  so  strictly  by 
will,.tbat  in  a  few  years  all  the  landed  property  in  the  kingdom 
would  be  vested  for  ever  in  certain  families,  and  that  circula- 
tion of  wealth,  which  is  the  great  spur  to  industry,  would  be 
wholly  at  an  end. 

REMANCIPATION  was  a  form  of  divorce  amont;  the 
Reaaans,  which  was  connected  with  some  curious  formalities. 

REMEDY,  in  Law,  is  the  action  or  means  given  by  law  for 
the  recovery  of  any  supposed  right. 

Remedy,  in  Medicine,  is  any  physical  agent  by  which  a 
disease  may  be  alleviated  or  cured. 

REMEMBRANCERS,  anciently  called  clerks  of  the  remem- 
toaaee,  certain  officers  in  the  exchequer,  whereof  three  are  dis- 
tinguished by  the  names  of  the  king's  remembrancer,  the  lord 
treasurer's  remembrancer,  and  remembrancer  of  the  first  fruits. 

REMINISCENCE,  is  that  power  of  the  mind  by  which  it 
weals  things  which  bad  been  forgotten.  In  this  respect  it 
ettfers  from  memory  with  uninterrupted  remembrance,  while 
Bwsniaisiseeaee  allows  intervals  of  forgetforness.  The  ancient 
Platonists  were  of  opinion,  that  all  learning,  knowledge,  and 
invention,  consisted  in  the  recollection  of  notices  which  had 
been  in  the  soul  prior  to  its  union  with  the  bod?. 

REMISSION,  in  Law,  is  the  pardon  of  a  crime.  In  Medi- 
cine, it  is  the  abatement  of  a  disorder,  which  returns  again  after 
an  interval.  In  Physick,  it  is  the  diminution  of  the  power  or 
efficnoy  of  any  quality. 

REMIT,  in  Commerce.  To  remit  a  sum  of  money,  bill,  or  the 
like,  is  to  send  the  sum  of  money,  &c. 

REMITTER,  in  Law,  is  where  one  that  has  a  right  to  lands, 
bat  is  out  of  possession,  has  afterwards  the  freehold  cast  upoo 
aim  by  some  subsequent  defective  title,  and  enters  by  virtue  of 
that  title. 

REMONSTRANCE,  an  expostulation,  or  humble  supplica- 
tion, presented  to  the  king,  or  other  superior,  praying  him  to 
refect  on  the  inconveniences  of  specific  edicts  or  measures.  It 
aiao  implies  a  gentle  reproof,  but  touched  in  a  delicate  manner. 

REMONSTRANTS,  a  title  given  to  the  Arminians,  in  conse- 
quence of  their  remonstrance  in  1610,  to  the  states  of  Holland, 
against  the  synod  of  Dort,  in  which  their  principles  were  con- 
denned. 

REMOVER,  in  Law,  is  where  a  suit  is  removed  or  taken  out 
of  one  court  into  another ;  and  is  the  opposite  of  remanding  a 
cause,  or  sending  it  back  into  the  same  court  whence  it  was  first 
called. 

RENCOUNTER,  the  encounter  of  two  small  bodies  de- 
tached from  the  main  army  ;  also  a  combat  between  two  indi- 
viduals, distinct  from  a  duel,  being  without  premeditation. 

RENDER,  in  Law,  a  term  used  in  the  levying  of  a  fine. 

RENDERING,  is  usually  expressed  of  a  complicated  tackle, 
laniard,  or  lashing,  when  the  effect  of  the  power  applied  is  com- 
municated with  facility  to  all  the  parts  without  being  inter- 


rupted. It  is- therefore  nsed  in  centradistioctien  to  jamming 
or  sticking  fast. 

RENDEZVOUS,  the  port  or  place  of  destination,  where  the 
several  ships  of  a  fleet  or  squadron  are  appointed  to  join  com- 
pany, or  to  rejoin  in  case  of  separation. 

Rendezvous,  a  name  given  to  any  house  where  a  press- 
gang  resides,  and  volunteers  are  invited  to  enter  into  the  navy. 
Also,  a  place  appointed  to  meet  in,  at  a  certain  day  sad  hour. 

RENDLING  Curd,  in  rural  economy,  a  term  used  to  signify 
the  broken  curd  in  cbeese-making. 

RENEGATE,  a  person  who  has  apostatised  from  the  Chris- 
tian faith,  and  embraced  some  other  mode  of  religion,  particu- 
larly Mahometanism. 

RENITENCY,  in  Philosophy,  is  that  force  in  solid  bodies, 
by  which  they  resist  the  impulse  of  other  bodies,  or  re-act  as 
much  as  they  are  acted  upon. 

RENNET,  in  rural  economy,  a  term  applied  to  the  eoagolum 
for  making  cheese.  It  is  prepared  from  the  bag,  maw,  or 
stomach  of  the  young  calf,  by  a  salt  pickle.  The  preparations 
are  various ;  but  in  the  making  of  cheese  much  depends  upon 
having  a  good  sweet  rennet 

RENT,  is  a  certain  profit  Issuing  yearly  out  of  lands  and  te- 
nements corporeal.  There  are  at  common  law  three  kinds  of  rents; 
rent  service,  rent  charge,  and  rent  seek,  or  rack  rent :  Rent  ser- 
vice is  where  the  tenant  holds  his  land  of  his  lord  by  fealty  and 
certain  rent ;  or  by  homage,  fealiy,  and  certain  rent ;  or  by  other 
service  and  certain  rent ;  and  it  is  called  a  rent  service  because 
it  has  some  corporeal  service  incident  to  it,  which  at  least  is 
fealty.  Rent  eharge  is  so  called  because  the^land  for  payment 
of  it  is  charged  with  a  distress.  Rent  seek,  or  rack  rent,  is 
where  the  land  is  granted  without  any  clause  of  distress  for  the 
same.  The  time  for  payment  of  rent,  and  consequently  for  a 
demand,  is  such  a  convenient  time  before  the  sun-setting  of  the 
last  day,  as  will  be  sufficient  to  have  the  money  counted ;  but 
if  the  tenant  meets  the  lessor  on  the  land  at  any  time  of  the 
last  day  of  payment,  nnd  tenders  the  rent,  that  is  sufficient  ten- 
der, because  the  money  is  to  be  paid  indefinitely  on  that  day, 
and  therefore  tenders  on  that  day  is  sufficient 

RENTAL,  a  roll  in  which  the  rents  of  a  manor  are  entered, 
and  from  which  they  are  collected,  and  the  amount  is  ascer- 
tained. 

REPAIR,  the  operation  of  repairing  any  injuries,  or  supply- 
ing any  deficiencies,  which  a  ship  may  suffer  from  age,  battle, 
storm,  accident,  etc.  The  repair  is  necessarily  greater  or 
smaller  in  proportion  to  the  loss  which  the  vessel  has  sus- 
tained. Accordingly  a  suitable  number  of  the  timbers,  beams, 
or  planks,  or  a  sufficient  part  of  either,  are  removed,  and  new 
pieces  fixed  in  their  places.  The  whole  is  completed  by  bream- 
ing, caulking,  and  paying  the  body  with  n  new  composition  of 
stuff.    See  Breaming,  &c. 

REPARTEE,  a  ready  smart  reply,  especially  in  matters  of 
wit,  humour,  or  raillery. 

REPEALING,  in  Law,  the  revoking  or  annulling  of  any 
statute,  deed,  8cc. ;  but  no  act  of  parliament  can  be  repealed  in 
the  same  session  in  which  it  was  made. 

Repeating  Mechanism,  in  Horology,  is  a  mechanical  con- 
trivance, by  which  a  clock  or  watch  Is  made  to  repeat  the  hours 
nnd  quarters  of  existing  time,  so  that  a  person  in  the  dark,  or 
in  bed,  may  know  the  time  by  night,  as  well  as  by  day.  Bar- 
low, a  clock-maker  of  London,  in  1676,  had  the  honour  of  this 
invention. 

REPEAT  Signals,  To,  is  to  make  the  same  signal  with  the 
admiral,  in  order  to  its  being  more  readily  distinguished  at  a 
distance,  or  through  smoke,  &c.  To  Repeat  m  Signml,  some- 
times implies  to  repeat  a  signal  over  again,  on  account  of  it* 
not  having  been  attended  to  the  first  time.  The  repeat  is 
usually  accompanied  with  a  gun. 

REPEATING-SHIP,  is  a  vessel  (usually  a  frigate)  ap- 
pointed to  attend  each  admiral  in  a  fleet,  and  to  repeat  every 
signal  he  makes,  with  which  she  immediately  sails  the  whole 
length  of  the  fleet  or  squadron,  if  the  signal  is  general,  or  to  the 
ship  for  which  it  is  intended,  if  particular,  and  then  returns  to 
her  station  near  the  admiral's  ship. 

REPELLENT  Medicines,  are  those  which  prevent  such  an 
afflux  of  fluids  to  any  part  as  would  excite  tumor  or  inflamma- 
tion, or  to  diminish  that  already  produced. 
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REPELLING  Power,  in  Physics,  is  a  power  or  facility 
residing  in,  and  exerted  by,  the  mioote  particles  of  natural 
bodies,  by  wbicb  they  motoally  recede  from  each  other. 
REPERCUSSION.  See  Reflection. 
REPERTORY,  a  place  in  which  things  are  orderly  disposed, 
so  as  easily  to  be  found  when  wanted.  Hence,  indices  of 
books  are  repertories. 

REPETEND,  in  Arithmetic,  denotes  that  part  of  an  infinite 
decimal  which  is  continually  repeated  ad  infinitum,  and  is  other- 
wise called  a  circulate. 

REPETITION,  in  Music,  denotes  a  reiterating  or  playing 
of  er  again  the  same  part  of  a  composition,  whether  it  is  a  whole 
strain,  part  of  a  strain,  or  double  straio,  &c. 

Repetition,  in  Rhetoric,  a  figure  which  gracefully  and  em- 
pbatically  repeats  either  the  same  word,  or  the  same  sense  in 
different  words. 

REPLANTING,  in  Gardening,  the  act  of  planting  trees, 
shrubs,  or  flowers,  a  second  time.  Many  plants  require  this 
process,  to  pre? ent  them  from  degenerating. 

REPLEADER.  Whenever  a  repleader  is  granted,  the  plead- 
ings must  begin  de  novo  at  that  stage  of  them,  whether  it  is  the 
plea,  replication,  rejoinder,  or  whatever  else,  wherein  there 
appears  to  have  been  the  first  default  or  deviation  from  the 
regular  coarse. 

REPLEGIARE.  a  writ  brought  by  one  whose  cattle  are 
distrained  and  put  in  poond  by  another,  upon  security  given 
the  sheriff  to  pursue  or  answer  the  actiou  at  law,  against  the 
distrainer. 

REPLETION,  in  the  Canon  Law,  is  where  the  revenue  of  a 
benefice  is  sufficient  to  fill  or  occupy  the  whole  right  of  the 
graduate  who  holds  it  Where  there  is  repletion,  the  party  can 
demand  no  more  by  virtue  of  his  degrees. 

REPLEVIN,  in  Law,  is  a  writ  by  him  who  has  cattle  or 
other  goods  distrained  by  another,  for  any  cause.  If  he  wishes 
to  dispute  the  propriety  of  the  distress,  he  sues  this  writ,  and 
opon  putting  in  surety  to  the  sheriff,  that  upon  delivery  of  the 
thing  distrained,  he  will  prosecute  the  action  against  the  dis- 
trainer, the  cattle  or  goods  are  delivered  back,  and  are  said  to 
be  replevied.  In  this  writ,  or  action,  both  the  plaintiff  and  de- 
fendant are  called  actors;  the  one,  that  is  the  plaintiff  suing  for 
damages,  and  the  defendant,  who  is  also  called  avowant,  to  have 
a  ret  rn  of  the  goods  or  cattle.  If  the  replevin  be  determined 
for  the  plaintiff;  namely,  that  the  distress  was  wrongfully  taken, 
he  has  already  got  his  goods  back  into  his  own  possession,  and 
shall  keep  them,  and  recover  damages.  But  if  the  defendant 
prevail,  by  the  default  or  non-suit  of  the  plaintiff,  then  he  shall 
have  a  writ  de  returno  habendo,  or  to  have  a  return,  whereby 
the  chattels  which  were  distrained  and  then  replevied,  aie. 
returned  again  into  his  custody,  to  be  sold,  or  otherwise  disposed 
of,  as  if  no  replevin  had  been  made.  If  the  distress  were  for 
damage  feasant,  that  is,  for  cattle  breaking  through  fences,  and 
coming  upon  the  land  of  the  party,  the  distrainer  may  keep  the 
goods  so  returned,  until  tender  shall  be  made  of  sufficient 
amends. 

REPLICATION,  in  Logic,' the  assuming  or  using  the  same 
term  twice  in  the  same  proposition. 

Replication,  an  exception  or  answer  of  the  plaintiff  in  a 
suit  to  the  defendant's  plea ;  and  is  also  that  which  the  com- 
plainant  replies  to  the  defendant's  answer  in  chancery,  &c. 

REPORT,  in  Law,  is  a  public  relation  of  cases  judiciously 
argued,  debated,  resolved,  or  adjudged,  in  any  of  the  king's 
courts  of-justice,  with  the  causes  and  reasons  of  the  same,  as 
delivered  by  the  judges. 

REPOSE,  in  Painting,  certain  masses  or  large  assemblages 
of  light  and  shade,  which  being  well  conducted,  prevent  the 
confusion  of  objects  and  figures,  by  engaging  and  fixing  the  eye, 
so  that  it  cannot  attend  to  the  other  parts  of  the  painting  for 
some  time ;  and  thus  leading  it  to  consider  the  several  groups, 
gradually  proceeding  from  stage  to  stage. 
Repose,  Angle  of,  an  angle  of  36°. 

REPOSITORY^  a  storehouse,  or  place  where  things  are  laid 
up  or  kept. 

REPRIMAND,  a  sharp  authoritative  reproof.  In  military 
discipline  a  reprimand  is  deemed  a  severe  punishment. 

REPRESENTATION.  There  is  a  heir  by  representation, 
where  the  father  dies  in  the  life  of  the  grandfather,  leaving  a 


son,  who  shall   inherit  the  grandfather's  estate,  before  the 
father's  brother,  &c. 

REPRESENTATIVE,  one  who  personates  or  supplies  the 
place  of  another,  and  is  invested  with  his  right  and  aatboritj. 
The  Commons  are  presumed  to  be  the  representatives  of  the 
people  in  parliament. 

REPRIEVE,  to  suspend  a  prisoner  from  the  execution  aai 
proceeding  of  the  law  at  the  time. 

REPRISAL,  or  Reprise,  is  the  retaking  a  vessel  from  tie 
enemy  soon  after  the  first  capture,  or  at  least  before  she  has 
arrived  in  any  neutral  or  hostile  port.  If  a  vessel  thus  retaken, 
has  been  twenty-four  hours  in  the  possession  of  the  enemy,  she 
is  deemed  a  lawful  prize  ;  but  if  retaken  within  that  time,  she 
is  to  be  wholly  restored  to  the  owner,  opon  his  allowing  one* 
third  of  her  value  for  salvage  to  the  recap  tors.  Also,  if  a  ves- 
sel has,  from  any  cause,  been  abandoned  by  the  enemy  befsts 
he  has  taken  her  into  any  port,  she  is  to  be  restored  to  the 
original  proprietor. 

REPRISE,  or  Reprize,  at  sea,  is  a  merchant  ship  which, 
after  its  being  taken  by  a  corsair,  privateer,  or  other  enemy,  is 
retaken  by  the  opposite  party.  If  a  vessel  thus  retaken  has 
been  twenty-four  hours  in  the  hands  of  the  enemy,  it  is  deeawd 
a  lawful  prize ;  but  if  it  be  retaken  within  that  time,  it  is  to  at 
restored  to  the  proprietors,  with  every  thins;  therein,  npoa  ail 
allowing  one-third  to  the  vessel  who  made  the  reprise.  Also,  if 
tbe  reprise  has  been  abandoned  by  the  enemy,  either  iaja  teav 
pest  or  any  other  cause,  before  it  has  been  led  into  any  port,  it 
is  to  be  restored  to  the  proprietor. 

REPRODUCTION,  is  usually  understood  to  mean  the  res. 
toration  of  a  thing  before  existing,  and  since  destroyed.  It  if 
very  well  known  that  trees  and  plants  may  be  raised  front  alps 
and  cuttings ;  and  some  late  observations  have  shewn  that  that 
are  some  animals  which  have  the  same  property.  The  paryat 
{See  Hydra)  was  the  first  instance  we  had  of  this  kind;  Maw 
had  scarcely  time  to  wonder  at  the  discovery  M.  Trcmhhij  had 
made,  when  M.  Bonett  discovered  tbe  same  property  in  a  spe- 
cies of  water-worm.  Among  the  plants  which  may  be  raises 
from  cuttings,  there  are  some  which  seem  to  possess  this  qeaity 
in  so  eminent  a  degree,  that  the  smallest  portion  of  them  *" 
become  a  complete  tree  again.  A  twig  of  willow,  poplar, 
many  other  trees,  being  planted  in  the  earth,  takes  root, 
becomes  a  tree,  every  branch  of  which  will  in  tbe  same 
produce  other  trees.  The  case  is  the  same  with  these 
they  are  cut  to  pieces,  and  each  separate  piece  becomes  a  perfect 
animal :  aod  each  of  these  may  be  again  cut  into  a  number  af 
pieces,  each  of  which  will  in  the  same  manner  produce  aa 
animal.  The  reproductions  of  several  parts  of  lobsters,  crabs, fee. 
is  one  of  the  greatest  curiosities  in  natural  history.  It  seams 
indeed  inconsistent  with  the  modern  system  of  generalise, 
which  supposes  the  animal  to  be  wholly  formed  in  the 
that,  in  lieu  of  an  organical  part  of  an  animal  oat  off, 
should  arise  perfectly  it:  the  fact,  however,  is  too  well 
to  be  denied. 

REPTILIA,  in  Natural  History,  an  order  of  Amphibia,  the 
character  of  which  is,  that  they  breathe  through  the  smth, 
have  feet,  and  flat  naked  ears  without  auricles.  There  are  five 
genera ;  viz.  Draco,  Sireo,  Lacerta,  Tertudo,  Rana. 

REPUBLIC,  a  popular  state  or  government ;  or  a  aausa 
where  the  body  or  only  a  part  of  tbe  people  have  the  govern- 
ment in  their  own  hands.  When  the  supreme  power  is  pos- 
sessed by  all  the  body,  it  is  called  a  democracy  ;  when  it  is  loaf- 
ed in  a  part  of  the  people,  it  is  called  an  aristocracy. 

REPULSION,  in  Physics,  that  property  in  bodies,  whereby, 
if  they  are  placed  just  beyond  the  spheres  of  each  other's  ettme- 
tion  of  cohesion,  they  mutually  recede  and  fly  off.  Thus,  if  any 
oily  substance  lighter  than  water,  be  placed  upon  its  surface,  or 
if  a  piece  of  iron  be  laid  upon  mercury,  the  surface  of  the  flail 
will  be  depressed  about  tbe  body  which  is  laid  on  it:  this  de- 
pression is  manifestly  occasioned  by  a  repelling  power  in  the 
bodies,  which  prevents  the  approach  of  tbe  fluid  towards  thee. 
But  it  is  possible,  in  some  cases,  to  press  or  force  tbe  lepeihag 
bodies  into  the  sphere  of  each  other's  attraction ;  and  then  they 
will  mutually  tend  toward  each  other,  as  when  we  mix  oil  and 
water  till  they  are  incorporated.  Dr.  Knight  defines  repulsioa 
to  be  that  cause  which  makes  bodies  mutually/  endeavour  to 
recede  from  each  other  with  different  foroes  at  different  times; 
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nnd  that  soch  a  cause  exists  in  nature,  he  thinks  evident  for  the 
following  reasons :  1.  Because  all  bodies  are  electrical,  or  capa- 
ble of  being  made  so  ;  and  it  is  well  known  that  electrical  bo- 
dies both  attract  and  repel.  2.  Both  attraction  and  repulsion 
are  very  conspicuous  in  all  magnetics!  bodies.  3.  Sir  Isaac 
New  ten  has  shewn  from  experience,  that  the  surface  of  two 
convex  glasses  repel  each  other.  4*  The  same  great  philoso- 
pher has  explained  the  elasticity  of  the  air,  by  supposing  its 
particles  mutually  to  repel  each  other.  5.  The  particles  of  light 
are  in  part  at  least  repelled  from  the  surfaces  of  all  bodies.  6. 
Lastly,  it  seems  highly  probable  that  the  particles  of  light  mu- 
tually repel  each  other,  as  well  as  the  particles  of  air.  Dr. 
Knight  also  ascribes  the  cause  of  repulsion,  as  well  as  that  of 
attraction,  to  the  immediate  effect  of  God's  will ;  and  as  attrac- 
tion and  repulsion  are  contraries,  and  consequently  cannot  at 
the  same  time  belong  to  the  same  substance,  the  doctor  supposes 
there  are  in  nature  two  kinds  of  matter,  one  attracting,  the  other 
repelling ;  and  that  those  particles  of  matter  which  repel  each 
other,  are  subject  to  the  general  law  of  attraction  in  respect  of 
other  matter.  A  repellent  matter  being  thus  supposed,  equally 
dispersed  through  the  universe ;  he  attempts  to  account  for 
many  natural  phenomena  by  this  means.  He  thinks  light  con- 
sists of  this  repellent  matter  put  into  violent  vibrations  by  the 
repellent  corpuscles  which  compose  the  atmosphere  of  the  sun 
and  stars ;  and  that,  therefore,  we  have  no  reason  to  believe 
they  are  gulfs  of  fire,  but,  like  the  rest  of  the  heavenly  bodies, 
inhabitable  worlds.  From  the  same  principles  he  attempts  to  ex- 
plain the  nature  of  fire  and  heat,  the  various  phenomena  of  the 
snag  net,  and  the  cause  of  the  variation  of  the  needle ;  and, 
Indeed,  it  is  difficult,  if  not  impossible,  by  the  doctrine  of  attrac- 
tion alone,  to  account  for  all  the  phenomena  observable  in  expe- 
riments made  with  magnets,  which  may  be  solved  by  admitting 
this  doctrine  of  a  repellent  fluid  ;  but  whether  it  will  be  suffi- 
cient to  account  for  all  the  particular  phenomena  of  nature, 
which  is  the  proper  test  of  an  hypothesis,  time  and  experience 
alooe  most  determine.  The  doctor  also  endeavours  to  shew 
that  the  attractions  of  cohesion,  gravity,  and  magnetism,  are  the 
naaa,  and  that  by  those  two  active  principles,  viz.  attraction 
and  repulsion,  all  the  phenomena  of  nature  may  he  explained ; 
bat  as  his  ingenious  treatise  on  the  subject  is  hud  down  in  a 
aeries  of  propositions  connected  together,  it  would  be  impossi- 
ble to  do  justice  to  his  arguments  without  transcribing  the 
whole  :  we  shall  therefore  refer  the  eurious  reader  to  the  book 
Itself.  According  to  Gravesand  and  others,  when  light  is  re- 
flected from  a  polished  spherical  surface,  the  particles  of  light 
do  not  strike  upon  the  solid  parts,  and  so  rebound  from  them ; 
bat  are  repelled  from  the  surface  at  a  small  distance  before  they 
touch  it,  by  a  power  extended  over  such  polished  surface. 

REQUESTS,  Court  or,  an  ancient  court  of  equity  instituted 
nboot  the  nineteenth  year  of  Henry  VII. 

REQUIEM,  a  mass  sung  in  the  Romish  church  for  the  rest  of 
the  soul  of  the  deceased. 

RESCRIPT,  an  answer  delivered  by  an  emperor  or  pope, 
when  consulted  by  particular  persons,  on  seme  difficult  ques- 
tion, or  point  of  law,  to  serve  as  a  decision  thereof. 

RESCUE,  or  Rbscous,  is  the  forcibly  freeing  another  from  an 
arrest,  or  some  legal  commitment ;  which  being  a  high  offence, 
aabjects  the  offender  not  only  to  an  action  at  the  suit  of  tho  party 

aored,  hot  likewise  to  fine  and  imprisonment  at  the  suit  of  the 

RESERVE,  Body  of,  or  corps  tie  reetrve,  in  Military  Affairs, 
the  third  or  last  line  of  an  army  drawn  op  for  battle. 

RESERVOIR,  a  large  pond  or  enclosure  of  water,  artificially 
saade,  in  order  to  collect  and  retain  it  for  the  use  of  caoals, 
mills,  and  occasional  streams.  Reservoirs  are  applied  to  various 
other  purposes  in  agriculture  and  domestic  eeonomy. 

RESIDENCE,  in  an  ecclesiastical  sense,  is  the  continuance 
of  a  parson  or  viear  on  his  benefice. 

RESIDUAL  Analysis,  a  branch  of  analysis  invented  by 
Landeo,  and  applied  by  him  to  the  solution  of  those  prob- 
lems which  are  more  generally  solved  by  tho  doctrine  of  flux- 
loos.  This  method  was  called  the  residual  analysis,  because 
in  all  oaaas  where  it  is  made  use  of,  the  conclusions  are  obtain- 
ed by  means  of  residual  quantities.  In  this  analysis  a  geome- 
trical or  physical  problem  is  reduced  to  another  purely  alge- 
braical ;  and  the  solution  is  then  obtained  without  any  suppo- 
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sition  of  motion,  and  without  considering  quantities  as  composed 
of  infinitely  small  particles.  The  residual  analysis  proceeds  by 
taking  the  difference  of  the  same  function  of  a  variable  quantity 
in  two  different  states  of  that  quantity,  and  expressing  the  rela- 
tion of  this  difference  to  the  difference  between  the  two  states 
of  the  said  variable  quantity  itself.  This  relation  being  first 
expressed  generally,  is  then  considered  in  the  case  when  the 
difference  of  the  two  states  of  the  variable  quantity  is  :=  0. 

Residual  Quantity  y  in  Algebra,  is  a  binomial  connected  by 
the  sign  —  ;  thus  a  —  b ;  a  — «y  6,  &c.  are  residual  quantities. 

RESIDUAL  Figure,  in  Geometry,  the  figure  remaining  after 
subtracting  a  lesser  from  a  greater. 

RESIDUE,  or  Residuum,  that  which  is  left  after  taking  the 
part  of  any  thing  away,  being  much  the  same  as  remainder,  the 
former  being  applied  to  quantity  in  the  same  sense  as  the  latter 
is  to  number. 

RESIGNATION,  in  the  Canon  Law,  the  surrendering  a  be- 
nefice into  the  hands  of  the  collator,  or  bishop. 

Resignation,  or  Resignee,  in  Law,  the  person  to  whom  the 
thing  is  resigned. 

RESIN.  The  name  resin  is  used  to  denote  solid  inflamma- 
ble substances,  of  vegetable  origin,  soluble  in  alcohol,  usually 
affording  much  soot  by  their  combustion.  They  are  likewise 
soluble  in  oils,  but  not  at  all  in  water,  and  are  more  or  Jess 
acted  upon  by  the  alkalis.  All  the  resins  appear  to  be  nothing 
else  but  volatile  oils,  rendered  concrete  by  their  combination 
with  oxygen.  Resin,  analysed  by  M.  M.  Gay  Lussae  and  The- 
nard,  was  fouud  to  consist  of:  Carbon,  75.044;  hydrogen, 
10*719;  water,  15*156;  oxygen  13*337;  hydrogen  in  excess,  8*9. 
The  resin  of  fir  is  known  by  the  name  of  rosin.  Its  properties 
are  well  known.  Its  specific  gravity  is  1072.  It  melts  readily, 
burns  with  a  yellow  light,  throwing  off  much  smoke.  Resin  is 
insoluble  in  water  either  hot  or  cold,  but  very  soluble  in  aleobol. 

RESISTANCE,  of  the  fibres  of  solid  bodies, is  more  properly 
called  cohesion. 

Resistance,  or  Resisting  Force,  in  Physics,  any  power  which 
acts  in  opposition  to  another,  so  as  to  destroy  or  diminish 
its  effect  Resistances  are  of  various  kinds,  arising  from  the 
nature  and  properties  of  the  resisting  bodies,  the  circumstance 
in  which  they  are  placed,  and  the  laws  by  which  they  are  govern- 
ed.   These  may  be  divided  into  the  following  cases : 

1.  The  resistance  between  the  surfaces  of  con  tiguoos  solid 
bodies,  generally  denominated  friction.  See  Friction  and 
Adhesion. 

2.  The  resistance  between  the  contiguous  particles  of  the 
same  body,  whether  fluid  or  solid ;  for  the  laws  of  which  see 
Cohesion  and  Strength. 

3.  The  resistance  that  solid  bodies  oppose  to  penetration ; 
for  which  see  Penetration  and  Repulsion. 

4.  The  resistance  of  elastic  and  non-elastic  fluids  to  the  mo- 
tion of  bodies  moving  in  them.  The  principles  of  which  we 
will  endeavour  to  illustrate  in  the  present  article.  The  resist- 
ance which  a  body  experiences  from  the  fluid  medium  through 
which  it  is  impelled,  depends  on  the  velocity,  form,  and  magni- 
tude of  the  body,  and  on  the  inertia  and  tenacity  of  the  fluid. 
For  fluids  resist  the  motion  of  bodies  through  them, 

1.  By  the  inertia  of  their  particles. 

2.  By  their  tenacity,  or  the  adhesion  of  their  particles. 

3.  By  the  friction  of  the  body  against  the  particles  of  the 
fluid. 

In  perfect  fluids,  the  latter  eauses  of  resistance  are  very  in- 
considerable, and  therefore  are  not  commonly  considered.  But 
the  first  is  always  very  considerable,  and  obtains  equally  in  the 
most  perfect  and  in  the  most  imperfect  fluids.  In  what  follows, 
and  in  all  cases  of  a  similar  description,  it  will  be  necessary  to 
distinguish  between  resistance  and  retardation ;  the  former 
being  the  quantity  of  motion,  and  the  latter  the  quantity  of  ve- 
locity which  is  lost ;  therefore  the  retardations  are  as  the  resist- 
ances applied  to  the  quantity  of  matter,  and  in  the  same  body 
they  have  always  the  same  constant  ratio  to  each  other.  In 
fluids  of  uniform  tenacity,  the  resistance  from  the  cohesion  of 
its  particles  is  as  the  velocity  with  which  the  bodv  moves.  For 
since  the  cohesion  of  the  particles  is  constantly  the  same  in 
the  same  space,  whatever  may  be  the  velocity,  the  resistance 
from  this  cohesion  will  be  as  the  space  described  in  a  given  time, 
that  is,  as  the  velocity.  In  a  fluid  whose  parts  yield  easily 
1  10  Q 
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without  disturbing  each  other's  motions,  and  which  flows  in 
behind  as  fast  as  a  plane  body  moves  forward,  the  resistance 
will  be  as  the  density  of  the  fluid ;  for  in  this  case  the  pressure  on 
every  part  of  the  body  is  the  same  as  if  the  body  were  at  rest. 

RESOLUTION,  in  Chemistry,  ice.  the  reduction  of  a  mix- 
ed body  into  its  component  parts,  or  first  principles,  by  a  pro- 
per analysis. 

Resolution,  in  a  general  sense,  denotes  the  dividing  or 
separating  any  compound  quantity  or  thing  into  its  original 
component  parts. 

Resolution  of  Equations,  in  Algebra,  is  the  determination 
of  the  values  of  the  unknown  letters  or  quantities  of  which  the 
equation  is  composed  ;  in  order  to  which,  it  is  necessary  first  to 
exterminate  or  eliminate  all  the  unknown  quantities  but  one 
of  the  equation,  and  then  the  value  of  the  remaining  quantity  is 
to  be  found  by  the  proper  rules  for  this  purpose,  vxz.  by  the 
roles  given  for  simple,  Quadratic,  cubic,  or  biquadratic  equa- 
tions, according  to  which  of  these  it  may  belong ;  or  by  the 
general  method  of  approximation ;  for  which  see  the  respective 
articles. 

Resolution  of  Motions  and  Forces.  See  Parallelogram 
of  Forces. 

RESPIRATION,  is  the  act  of  receiving  a  portion  of  air  into 
the  lungs,  and  again  emitting  it.  The  blood  of  the  veins  is 
charged  with  a  portion  of  carbon  which  it  emits  in  the  longs, 
and  this  carbon  uniting  with  the  oxygen  received  in  the  lungs, 
forms  carbonic  acid  gas,  and  is  emitted,  as  is  also  the  nitrogen 
or  azote.  The  volume  of  carbonic  acid  discharged  is  exactly 
equal  in  bulk  to  the  oxygen  which  has  disappeared,  and  it  is 
hence  supposed  that  no  oxygen  is  absorbed  by  the  lungs ;  but 
other  philosophers  have  been  of  aeontrary  opinion,  and  have  sup- 
posed that  the  change  of  the  colour  of  purple  of  the  venous  blood 
into  red,  in  the  arterial  blood,  which  takes  place  on  passing 
through  the  lungs,  was  attributable  to  the  absorption  of  oxygen, 
whilst,  on  the  other  hand,  this  has  been  attributed  solely  to  the 
discbarge  of  the  carbon.  An  ordinary  sized  man  consumes 
about  40,000  cubic  inches  of  oxygen  per  day,  and  makes  20 
respirations  in  a  minute.  The  quantity  of  carbonic  acid  formed 
during  respiration  is  diminished  after  swallowing  intoxicating 
liquors,  or  under  a  course  of  mercury,  nitric  acid,  or  vegetable 
diet. 

RESPITE,  in  Lsw,  &c.  a  delay,  forbearance,  or  prolongation 
of  time,  granted  to  any  one  for  the  payment  of  a  debt.  In  cri- 
minal cases,  it  is  the  suspension  of  a  sentence,  as  to  the  time  of 
its  being  executed*  In  knight  service,  it  is  the  dispensing  with 
the  homage  of  a  vassal,  on  certain  conditions,  and  during  a 
given  time. 

REST,  in  Physics,  the  continuance  of  a  body  in  the  same 
place,  either  absolutely  or  relatively,  viz.  its  continuance  in  the 
same  part  of  absolute  space,  or  in  the  same  part  of  relative 
space ;  and  is  hence  denominated  absolute  or  relative  rest. 
It  is,  however,  highly  probable,  that  in  its  most  extensive  sense 
there  is  no  such  thing  as  absolute  rest  in  the  whole  creation,  at 
least  we  know  of  nothing  in  such  a  state. 

RESTING  Ground,  the  omission  of  crops  for  a  given  period, 
that  the  soil  may  recover  its  primitive  fertility,  which  constant 
tillage  tends  to  impoverish. 

RESTITUTION,  in  Physics,  the  returning  of  elastic  bodies, 
forcibly  bent,  to  their  natural  state.  In  a  moral  sense,  restitu- 
tion, reinstates  a  person  in  his  rights,  or  restores  something 
that  had  been  unjustly  taken  from  him.  In  law,  it  is  a  return- 
ing of  stolen  goods* 

RESULTANT,  in  Mechanics,  is  used  to  denote  that  single 
force,  or  the  line  represent  the  quantity  and  direction  of  that 
single  force,  which  is  equivalent  to  two  or  more  forces  whose 
quantities  and  directions  are  given. 

RETAINER,  in  Law,  a  servant  who  does  not  continually 
dwell  in  the  house  of  his  master,  but  only  attends  upon  special 
occasions. 

RETAINING  Feb,  the  first  fee  given  to  a  sergeant  or  coun- 
sellor at  law,  in  order  to  make  him  sure,  and  prevent  his  plead- 
ing on  the  contrary  side. 

RETALIATION,  the  act  of  returning  like  for  like.  It  is  ex- 
cited by  aggression,  and  frcqueutly  leads  to  civil  wars. 

RETARDATION,  any  force  tending  to  diminish  the  velocity 
of  moving  bodies. 


Retardation  may  arise  either  from  the  effect  of  resistance, 
or  from  the  action  of  gravity.  For  that  which  arises  from  the 
former,  and  for  the  distinction  between  resistance  and  retarda- 
tion, see  Resistance. 

Retardation,  from  Gravity,  is  peculiar  to  bodies  projected 
opwards,  which  have  their  velocities  diminished,  bj  precisely 
the  same  laws  as  falling  bodies  have  theirs  accelerated.  Thus, 
if  a  body  be  projected  perpendicularly  upwards,  with  a  velocity 
which  would,  independently  of  gravity,  cause  it  to  ascend  « 
feet  per  second ;  it  will,  in  consequence  of  the  action  of  gravity, 
have  its  \elocity  so  diminished,  that,  at  the  end  of  the  first 
second,  it  will  be  only  (a—  32)  feet,  or  at  the  end  of  the  second 
it  will  be  only  (a — 64)  feet,  &c.  Hence,  to  find  the  greatest 
height  to  which  a  body  will  ascend  when  projected  perpendics- 
larly  upwards  with  any  given  velocity,  the  time  of  ascent,  he 
it  is  only  necessary  to  find  the  space  through  whieb  a  body 
must  fall  to  generate  that  velocity,  and  the  time  it  would  be  m 
descending  through  that  space,  which  will  be  precisely  the  saae 
as  the  height  through  which  it  will  ascend,  and  the  time  of  its 
ascent.    See  Acceleration. 

RETCHING,  in  Sickness,  an  effort  or  endeavour  to  vomit 

RETENEGE,  in  the  Materia  Medica,  a  name  used  to  express 
the  common  resin  of  the  pine  or  fir  tree,  and  sometimes  com- 
mon black  pitch. 

RETENTION,  is  defined,  by  Locke,  to  be  a  faculty  of  the 
mind,  whereby  it  keeps  or  retains  those  simple  ideas  it  has  oast 
received  by  sensation  or  reflection. 

Retention,  is  also  used,  in  medicine,  Sec.  for  the  sate  of 
contraction  in  the  solids  or  vascular  parts  of  the  body,  wbka 
makes  them  hold  fast  their  proper  contents. 

RETI,  in  Hindoo  Mythology,  is  a  personification  of  affectiea, 
and  the  fabled  consort  of  Kama  the  god  of  love. 

RETICULA,  or  Reticule,  the  name  of  an  instrument  fora- 
erly  employed  for  measuring  the  number  of  digits  eclipsed  is 
either  luminary  ;  its  construction  depends  on  nearly  the  staw 
principles  as  that  of  the  Micrometer. 

RETINA,  in  Anatomy,  a  membrane  of  the  eye,  formed  by 
an  expansion  of  the  optic  nerve,  and  constituting  the  isnae- 
diate  organ  of  vision.    See  Eye. 

RETINASPHALTUM,  in  Mineralogy,  a  name  gives  to  ta 
inflammable  kind  of  resinous  substance  accompanying  Bovey 
coal.  On  the  first  application  of  heat,  it  melts  and  smokes,  aid 
then  barns  with  a  bright  flame. 

RETINUE,  the  attendants  or  followers  of  a  prince  or  penes 
of  quality,  chiefly  on  a  journey. 

RETIRED  List,  a  list  on  the  marine  establishment,  on  wUeh 
superannuated  officers  are  placed.  Officers  on  the  retired  list  of 
the  East  India  service,  have  several  advantages  over  others. 

RETORT,  in  Chemistry,  is  a  kind  of  round-bellied  vessel, 
made  of  earth,  glass,  or  metal,  having  a  crooked  neck  or  beak 
to  which  the  recipient  is  fastened.  Retorts  are  of  essential 
service  in  distillations,  and  most  frequently  for  those  which 
require  a  degree  of  heat  superior  to  that  of  boiling  water. 

RETRAXIT,  in  Law,  is  where  the  plaintiff  comes  into  coart 
in  person,  either  alone  or  with  the  defendant,  and  declares  he 
will  proceed  no  further  in  his  action.  When  this  is  done  the 
same  action  can  never  be  renewed. 

RETREAT,  in  Gardening,  is  an  erection  or  arbour,  a  nook 
or  recess,  formed  either  for  pleasure  or  convenience.  In  itsforav 
ation,  utility  and  beauty  should  go  hand  in  hand. 

Retreat,  the  order  or  disposition  in  which  a  fleet  or  §qm- 
dron  declines  engagement,  or  flies  from  a  pursuing  enemy. 

Retreat,  in  War,  is  the  retiring  or  retrograde  motion  of 
an  army  from  its  former  position.  The  skill  of  a  commander  is 
generally  more  conspicuous  in  his  retreats  than  in  bis  advances 
and  engagements.  The  retreat  of  the  ten  thousand  Greeks 
under  Xenophon  has  been  the  subject  of  universal  admiration. 
The  most  remarkable  retreats  in  modern  times  have  been  that 
of  Moreau  in  1796,  through  Swabia ;  that  of  Macdonald  is 
Italy ;  and  that  of  Sir  John  Moore  in  Spain,  in  1800-1810. 

RETRENCHMENT,  in  the  art  of  War,  any  kind  of  work. 
raised  to  cover  a  post,  and  fortify  it  against  the  enemy. 

RETROACTIVE,  in  Law,  that  which  has  an  operation  or 
influence  oo  time  and  transactions  that  are  past. 

RETROGRADATION,  or  Retrogression,  in  Astronomy, 
is  an  apparent  motion  of  the  planets,  by  which  they  seem  t» 
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move  backward  id  the  ecliptic,  or  in  antecedent  ia,  or  contrary  to 
the  order  of  the  signs.  When  a  planet  moves  io  consequents, 
or  according  to  the  order  of  the  signs  Aries,  Taurus,  Gemini, 
Ice.  it  is  said  to  be  dirett.  When  it  appears  for  a  few  succes- 
sive days  in  the  same  place  or  point  of  the  heavens,  it  is  said  ' 
to  be  stationary.  And  when  it  goes  in  antecedentia,  or  contrary 
to  the  order  of  the  signs,  it  is  said  to  be  retrograde. 

Both  the  superior  and  inferior  planets  are  subject  to  this 
apparent  irregularity  in  their  motions ;  hut  it  arises  from  dif- 
ferent causes,  as  may  be  illustrated  as  follows: — Let  CD  cd 
represent  the  orbit  of  the  earth,  and 
Alia 6  that  of  any  inferior  planet,  as 
Venus  ;  now  when  the  earth  is  at  c,  and 
Veiius  at  A,  the  former  being  moving 
towards  d  with  a  less  velocity  than  the 
latter  is  towards  IS,  it  is  obvious,  that 
the  apparent  motion  of  Venus,  as  re- 
ferred to  the  heavens  M  N,  will  be  from 
iff  towards  N,  or  according  to  the  order 
of  the  signs.  But  if,  when  the  Earth  is 
at  r,  Venus  is  at  a,  then  her  apparent 
place  in  the  heavens  will  be  at  N  ;  and 
when  the  Earth  is  arrived  at  d,  Venus  will  have  come  to  6.  and 
her  apparent  place  in  the  heavens  will  be  at  M,  and  conse- 
quently during  this  time  she  will  appear  to  be  moving  in  the 
heavens  from  N  to  M,  viz.  contrary  to  her  former  motion,  which 
motion  being  in  antecedentia,  or  contrary  to  the  order  of  the 
signs,  is  then  said  to  be  retrograde.  Whence  it  appears  that 
when  an  inferior  planet  is  in,  or  nearly  in  its  superior  conjunc- 
tion, its  apparent  motion  is  direct,  but  when  in  its  inferior  con- 
junction, its  apparent  motion  is  retrograde,  and  for  n  few  days 
between  these  two  she  has  no  appareut  motion,  and  is  therefore 
said  to  be  stationary. 

With  regard  to  the  superior  planets,  it  is  obvioos  that  their  re- 
trogradation  must  happen  when  they  are  in  opposition  ;  thus,  if 
we  now  suppose  A  B  a  b  to  be  the  orbit  of  the  earth,  and  C  D  e  d 
that  of  Saturo,  and  suppose  that  when  the  latter  is  at  C,  the 
former  is  at  A,  then  the  apparent  place  of  Saturn  in  the  hea- 
vens will  be  at  n ;  but  the  motion  of  the  Earth  exceeding  that 
of  Saturn,  when  we  arc  arrived  at  B,  he  will  only  be  got  to  I), 
and  bis  apparent  place  will  be  at  m  ;  and  therefore  during  this 
Interval  bis  apparent  motion  will  be  retrograde.  Whereas  it  is  ob- 
vioos that  had  the  earth  been  at  «,  instead  of  being  at  A,  as 
we  have  supposed  above,  that  is,  if  Saturn  had  been  in  con- 
junction, its  apparent  motion  in  the  heavens  must  have  been 
contrary  to  the  former,  or  in  consequentia,  or  according  to  the 
order  of  the  signs  ;  and  for  a  time  between  these  two  motions 
be  must  necessarily  have  appeared  stationary,  as  is  obvious 
without  any  particular  illustration.  The  periods  of  retrograda- 
dation  of  the  several  planets  are  not  aways  the  same,  but  at  a 
mean  they  are  nearly  as  follows : — Saturn  140  days,  Jupiter 
190  days,  Mars  73  days,  Venus  4'2  days,  and  Mercury  22  days. 

RETROCESSION  of  the  Equinoxes.    See  Precession. 

REVE,  Reeve,  or  Clreve,  the  bailiff  of  a  franchise,  or  manor, 
thos  called,  especially  in  the  west  of  England. 

REVEILLE,  a  beat  of  drum  about  break  of  day,  to  give  no- 
tice that  it  is  time  for  the  soldiers  to  arise,  and  that  the  sentries 
are  to  forbear  challenging. 

REVELS,  entertainments  of  dancing,  masking,  acting  come- 
dies, farces,  &c. 

REVENUE,  Puplic,  the  portion  of  the  general  income  of  a 
state,  which  is  appropriated  to  the  payment  of  national  ex- 
penses. The  ordinary  revenue  of  the  early  kings  of  England 
cousistcd  of  the  following  branches : 

1.  Rents  and  profits  of  the  crown-lands. 

2.  Profits  from  military  tenures.  As  a  great  part  of  the  lands 
in  England  were  subject  to  knight-serviee,  the  profits  iocident 
to  this  tenure  were  very  great,  besides  the  extraordinary  con- 
tributions to  which  they  were  liable,  for  making  the  king's  son 
a  knight,  and  for  marrying  his  eldest  daughter. 

3.  The  custody  of  the  lay  revenues,  with  the  lands  and  tene- 
ments of  bishoprics  duting  their  vacancy. 

4.  First-fruits,  and  tenths  of  all  spiritual  preferments.  These 
revenues  are  now  vested  in  trustees  for  ever,  as  a  fund  for  the 
augmentation  of  poor  livings,  and  form  what  is  usually  called 
Queen  Ann's  Bounty. 


5.  Purveyance  and  pre-emption,  or  a  right  of  buying  up  pro* 
visions  and  other  necessaries,  for  the  use  of  the  royal  house- 
hold, at  an  appraised  valuation,  in  preference  to  all  other  per- 
sons, aod  even  without  the  consent  of  the  owner  ;  also  of  forci- 
bly impressing  carriages  and  horses  for  the  king's  use  at  a  set- 
tled price,  The  purveyors  greatly  abused  their  authority,  and 
were  of  little  advantage  to  the  crown ;  Charles  II.  therefore  at 
his  restoration,  agreed  to  resign  this  prerogative,  with  the  mili- 
tary tenures  ;  and  the  Parliament,  in  lieu  thereof,  settled  on  him 
and  his  successors  for  ever  a  tax  on  beer  and  ale,  afterwards 
commonly  called  the  hereditary  excise. 

6.  Fines  and  forfeitures  of  various  descriptions  ;  also  fees  to 
the  crown  in  a  variety  of  legal  matters. 

7.  The  right  to  all  shipwrecks  ;  to  treasure- trove ;  to  royal 
fish,  that  is,  whales  and  sturgeons,  when  thrown  ashore,  or 
caught  near  the  coast ;  to  all  mines  of  silver  or  gold  ;  to  waifs 
or  goods  stolen  and  thrown  away  by  the  thief  in  his  flight;  and 
estrays,  or  animals  found  wandering,  and  the  owner  unknown  ; 
and  to  deodands  and  forfeitures  of  lands  and  goods  for 
offences.  These  rights,  producing  little  profit,  have  since  been 
mostly  granted  away  to  the  lords  of  manors  and  other  liberties. 

8.  Escheats  of  lands  upon  the  defect  of  heirs  to  succeed  to  the 
inheritance,  in  which  case  they  reverted  to  the  king. 

9.  The  custody  of  idiots  and  lunatics,  the  profits  of  whose 
lands  were  received  by  the  king,  an  allowance  being  made  to 
them  for  necessaries. 

From  these  sources,  the  produce  of  the  remaining  branches  of 
which  is  now  very  insignificant,  the  kings  of  England  derived 
the  w  hole  of  their  ordinary  revenue,  till  commerce  raised  the  pro- 
duce of  the  customs  into  importance,  and  the  parliament  ven- 
tured to  grant  the  principal  part  of  their  produce  to  the  kjng,  for 
life.  Upon  extraordinary  occasions,  Henry  II.  and  some  of 
his  successors,  bad  recourse  chiefly  to  scutages,  which  were  a 
composition  of  those  who  held  knights'  fees,  in  lieu  of  the  mili- 
tary service  to  which  they  were  bound,  as  the  king  and  the  per- 
sons liable  could  agree:  hydage  and  talliage  were  taxes  of 
the  same  nature,  upon  other  lands  and  upon  other  cities  and 
boroughs.  Tenths  and  fifteenths  were  originally  the  real  tenth 
or  fifteenth  of  all  the  moveables  belonging  to  the  subject ; 
the  amount  was  uncertain,  being  levied  by  new  assessments  on 
every  fresh  grant,  till  the  8th  Edward  III.  when  a  new  assess- 
ment was  made  and  recorded  in  the  excheqoer,  which  was  the 
real  value  at  that  period  ofetery  city,  borough,  and  town  in 
the  kingdom,  and  by  this  the  fifteenths  were  afterwards  levied 
according  to  the  specific  sums  therein  stated,  which  were  usu- 
ally raised  in  different  places  by  a  common  rate  on  all  the  in- 
habitants. Subsidies  were  a  grant  introduced  about  the  time 
of  Richard  II.  and  Henry  IV.  This  mode  of  taxation  fell  into 
disuse  during  the  cml  wars  in  the  reign  of  Charles  I.  when  the 
parliament  introduced  weekly  and  monthly  assessments,  at  a 
fixed  sum  upon  each  coonty,  which  was  levied  by  a  pound  rate 
both  upon  land  and  personal  estates.  The  commonwealth 
afterward  introduced  excise  duties,  and  derived  some  profit 
from  the  establishment  of  the  post  office,  both  of  which  ha%e 
been  since  improved  into  very  productive  sources  of  revenue. 

The  various  duties  now  constituting  the  total  public  revenue 
of  Great  Britain,  are  arranged  under  the  following  heads: 

1.  The  Custom,  which  consist  of  duties  on  goods  imported,  on 
goods  exported,  on  goods  carried  coastways,  and  a  tonnage 
duty. 

2.  The  Excise,  which  consists  principally  of  duties  on  malt 
liquors  of  every  kind,  including  the  distillery  ;  many  other 
articles  are,  however,  likewise  included,  as  candles,  leather, 
soap,  starch,  tea,  coffee,  wine,  tobacco,  salt,  glass,  printed 
goods,  and  bricks  and  tiles. 

3.  Stamp  Duties,  laid  on  deeds  and  documents  of  almost 
every  description. 

4.  Land  and  Assessed  Taxes.  In  1709  a  scheme  was  adopted 
for  the  redemption  of  the  land  tax,  for  which  purpose  an  act 
was  passed,  making  the  tax  perpetual ;  it  was  then  offered  for 
sale  to  the  proprietors  of  the  lands  upon  which  it  was  charged, 
or,  if  they  declined  it,  to  any  other  persons  who  chose  to  be- 
come  a  purchaser.  The  consideration  to  be  given  in  either 
case  was  not  to  be  in  money,  but  in  the  three  per  cent,  stock  : 
the  object  of  the  scheme  being  to  absorb  a  large  quantity  of 
floating  stock,  and  thus  facilitate  the  raising  of  new  loans.    It 
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was  estimated  that  this  measure  would  transfer  about  eighty 
millions  of  stock  to  government,  but  the  terms  offered  were  by 
no  means  such  as  to  induce  a  general  approval  of  it,  and  the 
total  amount  of  stock  transferred  for  land-tax  redeemed  on  the 
first  of  February,  1808,  was  only  22,976,829/.  10/.  4W.  of  course 
a  very  considerable  portion  of  the  tax  still  remained  unredeem- 
ed. The  assessed  taxes  consist  of  the  duties  on  houses,  win- 
dows, servants,  carriages,  horses,  and  horse-dealer*,  dogs,  hair 
powder,  and  armorial  bearings. 

5.  The  Post  Office.  King  James  I.  originally  erected  a  post 
office  for  the  conveyance  of  letters  to  foreign  parts,  previously 
to  which  an  establishment  of  this  kind  had  existed  for  the  con- 
veyance of  inland  letters. 

6.  Sixpence  in  the  pound  on  pensions  and  salaries. 

7.  One  shilling  in  the  pound  on  pensions  and  salaries. 

8.  Hackney  coaches. 

9.  Hawkers  and  pedlars. 

In  addition  to  these  several  branches  of  the  pnblic  revenue, 
there  are  some  small  branches  of  the  old  hereditary  revenue 
still  remaining.  These  consist  chiefly  of  alternation  fines,  post 
fines,  seizures  of  uncustomed  and  prohibited  goods, compositions, 
profers  and  the  crown  lands,  of  which  the  last  is  by  far  the 
most  important. — Watkiru's  Cyclopedia, 

REVERBERATION,  in  Physics,  the  act  of  a  body  repelling 
or  reflecting  another  after  its  impinging  on  it.  Hence,  echoes 
are  occasioned  by  the  reverberation  of  sounds  from  arched 
obstacles.  In  glass  furnaces  the  flame  reverberates,  or  bends 
back  again,  to  burn  the  matter  on  all  sides.  In  Chemistry, 
reverberation  denotes  a  circulation  of  flame,  or  its  return  from 
the  top  to  the  bottom  of  the  furnace,  when  calcination  is  required. 

REVERENCE,  in  Ethics,  is  the  veneration  or  high  degree  of 
respect  which  is  paid  to  superior  sanctity,  by  a  conscious 
inferiority  of  moral  worth. 

REVERSE,  of  a  medal,  coin,  &c.  denotes  the  second  or  back 
side  in  opposition  to  the  head  or  principal  figure. 

REVERSED,  in  Heraldry,  a  thing  turned  backwards  or  up- 
side-down. 

REVERSION,  a  sum  of  money,  estate,  annuity,  or  any  other 
kind  of  property,  the  possession  of  which  is  not  to  be  obtained 
till  after  the  expiration  of  a  certain  period  of  time,  or  till  some 
event,  as  the  failure  of  a  life  or  lives  has  happened.  The  present 
value  of  such  property  depends  greatly  on  the  current  interest 
of  money,  for  if  money  producea  only  three  per  cent,  interest, 
a  person  giving  1000/.  for  a  reversionary  estate  relinquishes  an 
annuity  of  30/.  but  if  he  could  make  five  per  cent  interest  of 
his  money,  he  gives  up  an  annuity  of  60/.  and  consequently  in 
the  latter  case  be  would  expect  a  greater  reversion  than  the 
former.  The  true  value  of  a  reversion  therefore  is  that  present 
turn  which,  if  improved  at  a  given  rate  of  interest,  would,  at  the 
period  when  the  reversion  comes  into  possession,  amount  to  its 
then  actual  value.  This,  with  respect  to  sums  receivable  at  the 
end  of  a  certain  number  of  years,  is  easily  found  by  the  Table 
of  Interest.  Thus,  if  a  person  is  entitled  to  500/.  at  the  end 
of  ten  years,  and  wishes  to  know  its  present  worth  :  the  value 
of  one  pound  to  be  received  at  the  end  of  this  term,  is,  by  the 
Table,  613913,  which  multiplied  by  500,  gives  326/.  19#.  Id.  for 
the  present  value  of  the  reversion. 

REVERSION  of  Series,  in  Algebra,  is  the  method  of  find- 
ing the  value  of  the  root  or  unknown  quantity,  whose  powers 
enter  the  terms  of  a  finite  or  infinite  series,  by  means  of  another 
series  in  which  it  does  not  enter. 

REVERSING  of  Motions,  Contrivances/or.  We  shall  here 
mention  some  methods  of  reversing  motions  after  long  inter- 
vals ;  as  is  the  case  of  drawing  up  buckets  from  wells  or  mines, 
where  no  change  of  direction  may  be  required  for  several 
minutes ;  or  in  different  kinds  of  mill  work,  where  the  direction 
may  not  be  changed  for  some  hours. 

Contrivances  to  effect  such  reversion  of  motion  are  very 
numerous ;  but  almost  all  of  them  may  be  reduced  to  two  gene- 
ral methods ;  for  the  required  change  is.  generally  produced 
either  bv  making  two  equal  pinions  on  one  and  the  same  axis, 
taken  alternately  into  the  teeth  of  those  parts  of  a  larger  wheel 
which  are  nearly  diametrically  opposite;  or,  by  means  of  an 
additional  wheel,  which  may,  as  the  practical  mechanics  term 
it,  be  thrown  in  and  out  of  gear  alternately.  In  many  engines 
for  drawing  buckets  out  of  mines  that  are  moved  by  horses,  the 


motion  is  frequently  reversed  by  turning  round  the  animal,  as* 
causing  him  to  retrace  his  steps  and  draw  the  contrary  waj ; 
but  this  is  found  very  injurious  to  the  horse,  a  circomstaact 
'which  has  frequently  led  to  the  adoption  of  other  methods.  la 
Emerson's  Mechanics,  a  simple  contrivance  is  described,  con- 
sisting merely  of  a  horizontal  face  wheel,  upon  the  same  verti- 
cal shaft  as  the  horse-pole  is  attached  to,  and  two  equal  pinions 
upon  the  same  axle  as  carries  the  drum  or  barrel  on  which  the 
rope  winds.  The  axle  which  carries  the  dram  and  pinions  is 
fixed  horizontally,  a  little  abovo  a  diameter  of  the  face  wheel; 
and  first  one,  and  then  the  other,  of  the  pinions  is  made  to  be 
driven  by  that  wheel ;  thus,  manifestly,  reversing  the  motion  at 
required.  There  are  two  methods  of  attaching  these  pinions  to 
the  axle,  and  making  them  to  be  acted  upon  by  the  face-wheel: 
in  one  of  them,  the  pinions  are  fastened  upon  the  axle,  at  a  dis- 
tance from  each  other  exceeding  the  diameter  of  the  face  wheal 
only  three  or  four  inches ;  then,  the  axle  being  moved  horisoo- 
tally  through  this  small  distance,  brings  first  one  and  then  the 
other  pinion  into  contact  with  the  wheel  at  opposite  extitaav 
ties  of  a  diameter,  and  thus  changes  the  direction  of  the  modes; 
but  this  method  is  attended  with  the  disadvantage  of  having 
often  to  move  a  heavy  weight  with  the  horizontal  axle,  besides 
that  there  is  much  danger  of  breaking  the  teeth  of  the  piaioat 
and  wheel  when  they  first  come  to  embrace  eaeh  other.  Ia  tat 
second  method,  the  lanterns  or  pinions  both  turn  constantly  vita 
the  face  wheel,  but  they  play  freely  upon  their  coalmen  axle, 
except  that  they  are  stopped  by  a  pin  which  fixe*  them ;  tat 
application  of  such  pin  to  first  the  one,  and  then  the  other,  of 
the  lanterns,  produces  the  alternating  motion  as  proposed. 

M.  Prony  has  two  contrivances  for  reversing  the  modes  ia 
horse- whims,  without  ohanging  that  of  the  animal :  in  both  of 
which,  however,  the  general  principle  is  the  same  as  that 
adopted  by  Emerson.  In  the  first,  a  horizontal  wheel,  t potass 
at  its  face,  lay  just  above  two  vertical  pinions,  fixed  ea  let 
opposite  extremities  of  an  axis  of  the  length  of  its  diameter. 
This  wheel  was  so  contrived  as  to  incline  a  little  from  its  hori- 
zontal position  to  either  side  at  pleasure ;  so  that  on  the  ate 
inclination,  its  teeth  locked  with  those  of  one  pinion,  and  it- 
ceded  from  the  other ;  and  on  the  other  position,  its  operation 
on  the  pinions  was  reversed ;  by  which,  the  axis  of  the  ntateas 
turned  round  first  in  one  direction,  and  afterwards  ia  tat 
contrary.  Prony,  finding  this  method  subject  to  soi 
niences,  contrived  the  following,  which  he  esteems 
rior  to  it.  A  horizontal  wheel,  toothed  at  its  face, 
to  a  perpendicular  arbor,  (which  gives  it  motion,)  turns  tea 
pinions,  moveable  on  the  same  axis,  which  it  meets  at  the  oens- 
site  sides  of  its  circomference:  these  pinions  are  notattaeaei 
to  the  axis,  but  turn  round  freely  upon  it :  the  intermediate  pert 
of  the  axis  is  square,  and  has,  adjoining  to  eaoh  pinion, "  — 
which  slide  back  and  forwards  on  it,  each  of  which  si 
faced  wheel,  with  strong  serrated  teeth ;  the  serration 
a  different  direction  on  the  opposite  wheels:  the  boxes 
connected  by  two  iron  bars,  so  as  to  change  their  places  by  ese 
movement ;  to  the  pinions  there  are  also  serrated  faecal  whstis 
attached,  so  as  to  lock  on  those  opposite  to  them  on  the  sKemf 
boxes.  From  this  construction  it  follows,  that  when  the  hexes 
are  slidden  to  one  extremity  of  the  axis,  the  pinion  at  that  shit 
will  be  connected  with  the  axle,  and  communicate  its  modem 
to  it  in  one  direction ;  and  when  the  boxes  are  moved  te  we 
other  extremity,  then  the  first  pinion  will  be  disengaged,  ana 
the  second  be  locked  to  the  axle,  and  cause  it  to  torn  iwan&ia 
a  direction  the  reverse  of  that  in  which  it  moved  before.  Then 
is  a  lever  on  another  axle,  whose  office  is  to  move  the 
mentioned  boxes  backwards  and  forwards;  an  arm 
from  the  axis,  which  moves  between  two  pieces, 
from  the  frame  connected  with  the  boxes ;  toe  lever  rises 
wards,  and  has  a  weight  at  its  top,  by  which  it  presses  stmagiv 
in  either  direction,  when  it  passes  the  perpeadicnlar  oositsoa; 
forming  thus  the  contrivance  vulgarly  called  a  tnmliling;  bsh, 
which  is  used  in  various  engines  for  a  similar  purpose.  Upea 
the  same  axle  on  which  the  pinions  move  is  fastened  a  dram 
wheel,  round  which  passes  the  chain  or  cord  to  which  the  bask- 
ets are  attached ;  another  chain  or  cord  is  placed  below  tat 
buckets,  from  the  bottom  of  one  to  that  of  the  other,  to  term  an 
equilibrium  between  the  whole  of  the  appendage  of  one  banket 
and  that  of  the  other  in  all  positions.    A  bar  is  so  placed,  that 
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on  one  of  the  buoketi  rising  to  a  certain  height,  it  eatchea  the 
b§r,  forces  it  upwards,  and  thereby  throws  over  the  tumbling 
bob  connected  with  its  other  extremity :  this  reverses  the  move- 
ment of  the  buckets ;  and,  on  the  other  bucket  rising,  it  operates 
in  the  same  way  on  another  lever,  which  throws  the  bob  to  the 
other  side,  and  causes  the  first  bucket  to  rise  again. 

Prony  has  annexed  a  contrivauce  to  this  engine,  by  which 
the  horse  that  pots  it  in  motion  is  disengaged,  when  any  acci- 
dent happens  which  would  tend  to  stop  the  movement  of  the 
wheels :  for  this  purpose,  the  traces  pass  under  two  pulleys  in 
the  ends  of  the  yoke ;  and  their  extremities,  which  have  loops 
wrought  in  them,  are  alternately  attached  to  two  pins  in  a 
roller,  round  which  a  cord  is  wound  two  or  three  turns,  and 
paasea  from  thence  through  rings  in  the  lever,  (which  causes 
the  arbor  to  revolve,)  and  over  a  pulley  on  the  arbor  to  a  weight 
which  hangs  beside  it.  When  the  draught  exceeds  this  weight, 
it  is  evident  the  roller  will  be  drawn  round  by  the  traces,  and 
that  they  will  slip  off  the  pins,  and  be  disengaged  during  the 
first  revolution. 

The  method  of  reversing  motion  by  causing  pinions  to  be 
operated  upon  by  the  opposite  parts  of  a  face-wheel,  has  been 
long  known  and  practised  by  millwrights ;  and  they  have  various 
contrivances  for  performing  the  alternation,  as  by  levers,  screws, 
tumbling  bobs,  &c.  One  of  these  will  be  illustrated  by  a  figure, 
when  we  come  to  the  article  Tide  Mill. 

As  to  the  second  general  method,  it  has,  perhaps,  an  appear- 
ance of  greater  simplicity ;  though,  when  reduced  to  practice,  it 
is  commonly  found  more  expensive  than  the  former.  Suppose, 
that  while  the  horizontal  wheel  A,  in  the  annexed  figure,  con- 
tinues to  turn  always  one  way,  it  is  re- 
quired to  have  the  horizontal  wheel  B  turn, 
sometimes  in  one  direction,  and  sometimes 
in  another  t  by  means  of  an  additional  wheel 
C,  equal  in  diameter  and  number  of  teeth, 
(supposing  the  velocities  in  both  directions 
to  be  equal,)  this  may  be  accomplished, 
thus : — Let  the  two  wheels  B  and  C  have  the  lower  pivots  of 
their  axles  resting  in  boxes  or  cases  that  may  be  moved  up  and 
down  by  means  of  screws ;  and,  while  the  wheels  A  and  B  are 
nearly  of  equal  thickness,  let  the  wheel  C  be  somewhat  more 
than  double  the  thickness  of  either:  when  the  motion  of  the 
wheel  B  is  to  be  in  a  contrary  direction  to  that  of  A,  let  the 
wheel  C  be  lowered  so  much  that  its  teeth  play  neither  into 
those  of  A  nor  B,  while  the  teeth  of  A  take  into  those  of  B,  and 
drive  it  round ;  when,  on  the  contrary,  B  is  to  be  moved  in  the 
amine  direction  as  A,  let  the  wheel  B  be  lowered  till  its  teeth  do 
wot  come  into  contact  with  those  of  A,  and  let  C  be  raised  until 
the  upper  parts  of  its  teeth  take  between  those  of  the  wheel  A, 
while  the  lower  parts  of  the  other  teeth  play  into  the  teeth  B  ; 
so  shall  the  rotation  of  B  have  the  direction  reqoired.  If  the 
motion  of  the  wheel  A  were  sometimes  in  one  direction,  and 
sometimes  in  another,  the  motion  of  B  might,  all  along,  be 
preserved  in  one  direction,  by  the  occasional  application  of  C 
as  an  intermediate  wheel. 

REVIEW,  in  Chancery,  is  used  for  a  bill  where  a  cause  has 
been  beard,  and  a  decree  thereon  signed ;  but  some  error  in 
law  appearing  upon  the  decree,  or  new  matter  being  discovered 
after  it  was  made,  this  bill  is  given  for  a  fresh  examination  into 
the  merits  of  the  cause. 

Review,  in  War,  is  the  appearance  of  an  army,  or  part  of 
an  army,  in  order  of  battle,  and  their  being  viewed  by  the  gene- 
ral, that  he  may  know  the  coodition  of  the  troops. 

Review,  is  also  the  name  of  one  kind  of  periodical  publi- 
cations, now  too  much  prostituted  (under  the  shelter  of  anony- 
mous criticism)  to  the  purposes  of  the  malice  of  rival  authors, 
and  the  petty  artifice  of  interested  booksellers. 

REVISE,  among  Printers,  a  second  or  third  proof  of  a  sheet 
to  be  printed ;  taken  off  in  order  to  be  compared  with  the  last 
proof,  to  see  whether  all  the  mistakes  marked  in  it  are  actually 
corrected. 

REVIVOR,  Bill  of,  in  Chancery,  is  a  bill  for  reviving  a 
cause,  where  either  of  the  parties  dies  after  the  bill  and  answer, 
and  before  the  cause  is  beard  ;  or  if  heard,  before  the  decree  is 
in  rolled  ;  in  which  case  the  bill  must  be  brought,  praying  that 
the  former  proceedings  may  stand  revived,  and  be  put  on  the 
same  footing  as  at  the  time  of  the  abatement. 
91-2. 


REVOCATION,  in  Law,  signifies  the  recalling,  or  annlliag 
and  making  void,  some  power,  grant,  deed,  &c.  made  before. 

REVOLUTION,  the  motion  of  a  body  or  line  about  a  centre 
which  remains  fixed. 

Period  of  Revolution,  in  Astronomy,  is  the  time  a  planet, 
comet,  fee.  employs  in  passing  from  any  point  in  its  orbit  to 
the  same  point  again.  This,  with  regard  to  the  earth,  is  what 
determines  the  length  of  the  year.  See  Year.  And  lor  the 
times  of  revolution  of  the  other  planets,  see  Period  and  Planet. 

REYNEAU,  Charles  Rene,  a  reputable  French  mathema- 
tician, was  born  in  1650  at  Brissac,  in  Anjou.  He  taught  phi- 
losophy at  Pesenas  and  Toulon ;  and  in  1683  was  appointed  to 
the  mathematical  professorship  at  Angers,  where  he  died  in  1728, 
at  the  age  of  78  years. 

RHABDOLOGY,  a  name  given  by  Napier  to  his  method  of 
performing  multiplication,  division,  he.  by  means  of  small 
bones  or  rods.    See  Napier's  Rods. 

RHAPSODI,  in  Antiquity,  persons  who  made  a  business  of 
singing  or  reciting  pieces  of  Homer's  poems.  Cuper  says,  that 
the  rhapsodi  were  clothed  in  red  when  they  sung  the  Iliad,  and 
in  blue  when  they  sung  the  Odyssey. 

RHAPSODOMANCY,  an  ancient  kind  of  divination,  per- 
formed by  fixing  on  a  passage  of  some  poet  at  hazard,  and  then 
reckoning  on  it  as  a  prediction  of  what  should  come  to  pass. 

RHEA  Americana,  the  American  ostrich,  in  size  is  very 
little  inferior  to  the  common  one ;  the  bill  is  sloped  not  unlike 
that  of  a  goose,  being  flat  at  the  top  and  rounded  at  the  end ; 
the  eyes  are  black,  and  the  lids  furnished  with  hairs ;  the  head 
is  rounded,  and  covered  with  downy  feathers  ;  the  neck  is  two 
feet  eight  inches  long,  and  feathered  also  ;  from  the  tip  of  one 
wing  to  that  of  the  other  extended,  the  length  is  eight  feet ;  it 
cannot  fly,  but  it  runs  very  swiftly ;  the  legs  are  stout,  and 
bare  of  feathers  above  the  knees,  and  furnished  with  three 
toes,  all  placed  forwards,  each  having  a  straight  and  stout  claw 
as  in  the  cassowary  ;  on  the  heel  is  a  callous  knob  serving  in 
the  place  of  a  back  toe ;  the  general  colour  of  the  plumage  is 
dull  gray  mixed  with  white,  inclining  to  the  latter  on  the  under 
parts;  the  tail  is  very  short,  and  not  conspicuous,  being  en- 
tirely covered  with  long  loose  and  floating  feathers,  having  its 
origin  from  the  lower  part  of  the  back  and  rump,  and  entirely 
covering  it ;  the  bill  and  legs  are  brown. 

RHETICUS,  George  Joachim,  a  distinguished  Gorman 
astronomer,  and  mathematician,  was  born  at  Feldkirk  in  the 
Tyrol,  in  1514,  and  for  some  years  assisted  the  celebrated 
Copernicus  in  bis  astronomical  labours.  He  died  in  1570,  near 
63  years  of  age. 

RHETORIC,  in  the  most  extensive  sense  of  the  word,  de- 
notes the  art  of  composition,  or  that  which  enables  us  to  apply 
language  or  speech  to  the  best  possible  advantage.  According 
to  etymology,  which  often  affords  the  most  satisfactory  expla- 
nation of  words,  it  signifies  the  art  of  pouring  forth  a  stream 
of  sentiment,  and  communicating  with  fluency  our  feeling  and 
thoughts  to  others.  Taken  in  this  point  of  view,  rhetoric  will 
comprehend  all  polite  literature,  poetry  perhaps  excepted,  the 
belles-lettres  of  the  French,  the  pathetic  and  pleasant  of  everv 
kind ;  compositions  whose  aim  and  end  is  not  so  much  to  inform 
or  satisfy  the  understanding,  as  to  move,  incline,  and  persuade, 
by  addressing  the  imagination,  the  affections,  and  in  some  mea- 
sure sensation  itself.  There  cannot  be  a  better  rule  for  com- 
position, and  one  more  plain  and  practical,  than  what  is  laid 
down  by  Cicero  :  "  We  are  first  to  consider  what  is  to  be  said  ; 
secondly,  how  ;  thirdly,  in  what  words  ;  and  lastly,  how  it  is  to 
be  ornamented."  See  the  Editor's  Grammar  of  Rhetoric  and 
Polite  Literature,  Dr.  Hugh  Blair's  "  Rhetoric;'  Dr.  Campbells 
Philosophv  of  Rhetoric,  &c. 

RHEUM,  Rhubarb,  a  genus  of  the  monogynia  order  in  the 
enneandria  class  of  plants,  and  in  the  natural  method  ranking 
under  the  12th  order,  holoracct'.  There  is  no  calyx  ;  the  co- 
rolla is  sexfid  and  persistent ;  and  there  is  one  triquetrous  seed. 
There  are  seven  species. 

RHEUMATISM,  a  well-known  painful  distemper,  coming, 
as  is  supposed,  from  acrid  humours. 

RHINOCEROS,  in  Natural  Histon,  a  genus  of  mammalia 

of  the  order  Ferae.    Generic  character;  horn  solid,  perennial. 

conical,  seated  on  the  nose,  but  not  adhering  to  the  bone.  Tlii* 

quadruped  is  exceeded  io  size  only  by  the  elephant.    Its  usual 
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length,  not  including  the  tail,  is  twelve  feet ;  and  the  circum- 
ference of  its  body  nearly  the  same.  Its  nose  is  armed  with  a 
horny  substance,  projecting,  in  the  full-grown  animal,  nearly 
three  feet,  and  is  a  weapon  of  defence,  which  almost  secures  it 
from  every  attack.  Even  the  tiger,  with  all  his  ferocity,  is  but 
very  rarely  daring  enough  to  assail  the  rhinoceros.  Its  upper  lip 
is  of  considerable  length  and  pliability,  acting  like  a  species  of 
snout,  which,  grasping  the  shoots  of  trees  and  various  substances, 
conveys  them  to  the  mouth,  and  it  is  capable  of  extension  and 
contraction  at  the  animal's  convenience.  The  skin  is,  in  some 
parts  so  thick  and  hard  as  scarcely  to  be  penetrable  by  the 
sharpest  sabre,  or  even  by  a  musket  ball.  These  animals  are 
found  in  Bengal,  Siam,  China,  and  in  several  countries  of  Africa, 
but  are  far  less  numerous  than  the  elephant,  and  of  sequestered 
solitary  habits.  The  female  produces  only  one  at  a  birth  ;  and 
at  the  age  of  two  years  the  horn  is  only  an  inch  long,  and  at 
six  only  of  the  length  of  nine  inches.  It  is  generally,  however, 
quiet  and  inoffensive.  Its  food  consists  entirely  of  vegetables, 
tbe  tender  branches  of  trees,  and  succulent  herbage,  of  which  it 
will  devour  immense  quantities.  It  delights  in  retired  and  cool 
situations,  near  lakes  and  streams,  and  appears  to  derive  one 
of  the  highest  satisfactions  from  the  practice  of  rolling  and  wal- 
lowing in  mud ;  in  this  respect  bearing  a  striking  resemblance 
to  the  hog. 

This  animal  was  exhibited  by  Augustus  to  the  Romans,  and 
is  supposed  to  be  the  unicorn  of  tbe  scripture,  as  it  possesses 
tbe  properties  ascribed  to  that  animal,  of  magnitude,  strength, 
and  swiftness,  in  addition  to  that  peculiarity  of  a  single  horn, 
which  may  be  considered  as  establishing  their  identity.  The 
two-horned  rhinoceros,  is  similar  in  size  and  manners  to  tbe 
former,  and  is  principally  distinguished  from  it  by  having  two 
horns  on  its  nose ;  the  first  being  always  the  largest. 

RHINOCEROS  AVIS,  in  Ornithology,  a  name  given  to  a 
species  of  Indian  raven,  the  beak  of  which  being  remarkably 
fine,  and  having  a  horn-like  protuberance  on  its  upper  part,  is 
frequently  brought  to  Europe.  It  is  an  ugly  bird,  has  a  very 
rank  smell, is  larger  than  the  Eoglish  raven,  and  feeds  on  carrion. 

RHINOMACER,  a  genus  of  insects,  of  the  order  coleoptera. 

RHODIUM,  a  new  metal  discovered  among  the  grains  of 
crude  platina  by  Dr.  Wollaston. 

RHODORA,  (Canadian  Rose-blossom,)  a  genus  of  the  decan- 
dria  monogynia  class  and  order. 

RHOMBOIDES,  in  Geometry,  a  quadrilateral  figure,  whose 
opposite  sides  and  angles  are  equal,  but  which  is  neither  equi- 
lateral nor  equiangular ;  or  it  is  an  oblique  angled  parallelogram. 

RHOMBOIDIA,  the  name  of  a  genus  of  spars,  given  them 
from  their  being  of  a  rhomboidal  form.  They  derive  this  figure 
from  an  admixture  of  particles  of  iron,  and  consist  of  six  planes. 

RHOMBUS,  in  Geometry,  an  equilateral  rhomboid,  or  a 
quadrilateral  figure,  whose  sides  are  equal  and  parallel,  but  the 
angles  unequal ;  the  two  opposite  ones  being  obtuse,  and  tbe 
other  two  acute. 

RHUBARB.    See  Rheum. 

RHUMB,  in  Navigation,  a  vertical  circle  of  any  given  place, 
or  the  intersection  of  such  a  circle  with  the  horizon,  in  which 
last  sense  the  rhumb  is  the  same  with  the  point  of  the  compass. 

RHUMB  Line,  or  Loxodromia,  in  Navigation,  is  a  line  pro- 
longed from  any  point  in  a  sea  chart,  except  in  the  direction  of 
any  of  the  four  cardinal  points  ;  or  it  is  the  line  described  by  a 
ship  while  her  course  is  constantly  directed  towards  one  and 
the  same  point  of  the  compass,  except  llie  four  above  men- 
tioned, that  is,  while  she  crosses  all  the  meridians  at  the  same 
angle,  providing  this  is  not  a  right  one,  and  this  angle  is  called 
the  angle  of  the  rhumb ;  and  that  which  it  makes  with  the 
equator,  or  a  parallel  to  the  equator,  is  called  the  complement 
of  the  rhumb.  If  a  vessel  sail  either  north  or  south,  it  evidently 
describes  a  great  circle  of  the  sphere,  or  part  of  such  a  circle; 
and  if  her  coorse  is  either  due  east  or  due  west,  she  cuts  all  tbe 
meridians  at  right  angles.  But  if  her  course  is  oblique  to  these 
principal  points,  then  she  no  longer  describes  a  circle,  but  a 
sort  of  spiral,  the  characteristic  property  of  which  is,  that  it 
cuts  all  the  meridians  at  the  same  angle,  and  is  thence  deno- 
minated the  loxodromii,  or  loxodroinic  curve,  or  rhomb  line, 
which,  though  it  continually  approaches  towards  the  pole,  can 
never  arrive  at  it,  except  after  an  infinite  number  of  revolutions. 

RHYME.    See  Poetry. 


RHYTHMICAL,  in  Music,  an  epithet  applied  to  the  pro- 
perty, or  quality,  in  the  ancient  melopoeia,  and  modern  melody, 
by  which  the  cadences,  accents,  and  quantities,  are  regulated 
and  determined. 

RIBAND,  or  Ribbon,  a  narrow  sort  of  silk,  chiefly  used  for 
head  ornaments,  badges  of  chivalry,  &c. 

RIBANDS,  in  Naval  Architecture,  long,  narrow,]  flexible 
pieces  of  timber,  nailed  upon  the  outside  of  the  ribs  from  tie 
stem  to  the  stern-post,  so  as  to  encompass  the  ship  lengthways; 
of  these  the  principal  are  the. 

Floor  Riband,  which  terminates  at  the  height  of  tberithg 
line  of  the  floor ;  and  the 

Breadth  Riband,  which  coincides  with  the  wins;  transom,  at 
the  height  of  the  lower-deck  :  all  the  rest  are  termed  intense* 
diate  ribands. 

The  ribbands  being  judiciously  arranged  with  regard  to  their 
height  and  distance  from  each  other,  and  forming  regular  sweeps 
round  the  ship's  body,  will  compose  a  kind  of  frame,  whose  iai 
rior  surface  will  determine  the  curve  of  all  tbe  intermediate 
filling  timbers,  which  are  stationed  between  the  principal 
As  the  figure  of  a  ship's  body  approaches  to  that  of  a  cobom, 
and  tbe  ribands  having  a  limited  breadth,  it  is  apparent  that 
they  cannot  be  applied  to  this  convex  surface  .without  fornasf 
a  double  curve,  which  will  be  partly  vertical  and  partly  lioiiioo 
tal,  so  that  the  vertical  curve  will  increase  by  approaching  tie 
stem,  and  still  more  by  drawing  near  the  stern  post.  It  is  aba 
evident,  that  by  deviating  from  the  middle  line  of  the  ship'! 
length,  as  they  approach  tbe  extreme  breadth  at  tbe  andsaip 
frame,  the  ribands  will  also  form  a  horizontal  curve.  Fnm 
this  double  curve  it  results  that  the  ribands  will  appear  in  dif- 
ferent points  of  view  when  delineated  on  different  planes  of  at 
same  ship. 

RIBES,  the  currant  and  gooseberry  bash,  a  genus  of  the 
monogynia  order  in  the  pentandria  class  of  plants,  and  hi  1st 
natural  method  ranking  under  the  36th  order,  pomacea?. 

RIBS  of  a  Parrel,  are  short  pieces  of  plank,  each  having  two 
holes  in  it.  through  which  the  two  parts  of  the  parrel-rope  are 
received,  the  inner  smooth  edge  of  the  rib  resting  against  and 
sliding  readily  up  and  down  the  mast. 

R1CCIOLI,  Joannes  Baptista,  a  learned  Italian  astrono- 
mer and  mathematician,  was  born  at  Ferrara,  a  eity  in  the  papal 
dominions,  in  1598,  and  died  in  1671,  in  the  73d  year  of  his  age. 

RICHER1A,  a  genus  of  the  class  and  order  dioecia  peataa- 
dria ;  a  tree  of  great  size. 

R1CINUS,  or  Palma  Christi,  a  genus  of  the  monaddpsh 
order,  in  the  monoecia  class  of  plants,  and  in  the  natural  ne- 
thod  rankiog  under  the  38th  order,  tricoccae. 

RICKETS,  a  disease  affecting  children,  and  principsJrf 
characterized  by  enlargement  and  inflexure,  or  distortion  of 
the  bones. 

RICOCHET  Firing,  in  the  Military  art,  is  a  method  of 
firing  with  pieces  elevated  from  three  to  six  degrees,  and  loadea 
with  a  small  charge,  so  that  the  ball  may  bound  and  roll  altar, 
inside  the  parapet.  The  ball  or  shot  thus  discharged,  goes 
bounding  or  rolling,  killing  or  maiming  all  it  meets  with  is  its 
coorse,  and  creates  much  greater  disorder,  by  thus  morhg 
slowly,  than  if  thrown  from  the  piece  whose  elevation  is  greater, 
with  much  greater  violence. 

RIDDLE,  in  rural  economy,  a  sort  of  sieve,  used  to  separate 
the  grain  from  dust,  and  the  seeds  of  weeds.  In  Mineralogy, 
the  riddle  is  used  to-separate  the  ore  from  surrounding  rubbta. 

RIDE  (To)  Head  to  Wind,  is  when  the  wind  is  so  much  more 
powerful  than  the  tide,  as  to  cause  the  ship  to  swing  till  her 
head  is  in  tbe  direction  of  the  former. 

To  Ride  Athwart,  or  between  Wind  and  Tide,  is  when  the  wind 
and  tide  are  in  opposition,  but  so  nearly  equal  in  their  force, 
that  the  ship  rides  with  the  tide  running  against  one  side,  ass 
the  wind  blowing  upon  the  other. 

To  Ride  out  a  Gale,  signifies  that  the  ship  does  not  drive 
during  the  storm. 

To  Ride  Easy,  is  said  of  a  ship  when  she  does  not  labour  or 
feel  a  great  strain  upon  her  cables. 

To  Ride  Hard,  is,  on  tbe  contrary,  to  pitch  violently  in  tat 
sea.  so  as  to  strain  her  cables,  masts,  or  hull. 

To  Ride  a  Head-rope  of  a  Sail,  &c.  is  to  shake  and  stretch 
it  by  treading  upon  it  while  a  purchase  is  employed  at  tbe  ead 
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to  extend  it.  A  rope  is  said  to  ride  when  one  of  the  tarns  by 
which  it  is  wound  round  lies  over  another,  so  as  to  interrupt 
the  operation,  or  prevent  its  rendering;. 

RIDERS,  a  sort  of  interior  ribs,  fixed  occasionally  in  a  ship's 
hold,  opposite  to  some  of  the  principal  timbers  to  which  they 
are  bolted,  and  reaching;  from  the  keelson  to  the  beams  of  the 
lower-deck,  and  sometimes  higher,  in  order  to  strengthen  her 
frame.  They  are  bolted  to  the  other  timbers  to  support  them 
when  it  is  apprehended  the  ship  is  not  sufficiently  strong  in  the 
part  where  they  are  fixed,  which  is  generally  a-midships.  They 
have  also  their  floor  pieces  and  futtocks,  and  sometimes  their 
top  pieces,  and  being  scarfed  to  each  other  in  the  same  manner 
a*  the  timbers,  they  have  similar  distinctive  appellations,  us 
the  Rider  Futtocks;  Lower  Futtock  Riders;  Middle  Futtoch 
Riders  ;  Upper  Futtoch  Riders  ;  Floor  Riders.  See  the  arti- 
cle Floor.  The  riders  ought  to  be  stationed  so  as  to  lie  between 
two  ports  of  the  lower  deck,  and  to  correspond  with  the  timbers 
to  which  they  are  attached,  in  such  manner  as  that  the  scarfs 
of  the  riders  may  be  clear  of  the  timbers.  They  are  scored 
■poo  the  keelson,  clamps,  and  thick  stuff  of  the  bottom.  They 
are  secured  by  bolts,  which  are  driven  from  without,  so  as  to 
penetrate  the  outside  planks,  the  timbers,  the  clamps,  and  the 
riders,  on  the  inside  of  which  last  they  are  fore-locked.  These 
pieces  are  rarely  used  in  merchant-ships,  on  account  of  the 
apaee  they  occupy  in  the  hold ;  neither  are  they  generally  used 
in  vessels  of  war,  at  least,  till  the  ship  is  enfeebled  by  service. 

RIDGE,  a  long  narrow  assemblage  of  rocks,  lying  near  the 
muface  of  the  sea. 

RIDGES,  in  Agriculture,  are  pieces  of  ground  laid  up  be- 
tween two  furrows,  having  always  considerable  length,  but  of 
small  breadths. 

RIDING,  a  corruption  of  Trithing,  now  chiefly  used  as  divi- 
sions of  Yorkshire,  of  which  there  are  three. 

Riding  Clerk,  one  of  the  six  clerks  in  chancery,  who,  in 
his  tarn  annually  keeps  the  controlment  books  of  all  grants  that 
pass  the  great  seal  that  year. 

RIFLE,  a  firm-arm  which  has  the  inside  of  its  barrel  cut  with 
from  three  to  nine  or  ten  spiral  grooves,  so  as  to  make  it  resem- 
ble a  female  screw,  varying  from  a  common  screw  ooly  in  this, 
that  its  grooves  or  rifles  are  less  deflected  and  approach  more 
to  a  right  line;  it  being  now  usual  for  the  grooves  with  which 
the  best  rifled  barrels  are  cut,  to  take  about  one  whole  turn  in  a 
length  of  thirty  inches.  The  number  of  these  grooves  differ 
according  to  the  size  of  the  barrel  and  the  fancy  of  the  work- 
man; and  their  depth  and  width  are  not  regulated  by  any 
invariable  rule. 

RIG,  To,  is  to  fit  the  shrouds,  stays,  braces,  &c.  to  their  re- 
spective masts  and  yards. 

To  Rio  in  a  Boom,  is  to  draw  it  in  from  a  situation  upon  the 
end  of  a  yard,  bowsprit,  or  another  boom,  &c.  to  extend  the  foot 
of  a  sail. 

RIGGERS,  men  who  make  a  livelihood  by  going  on  board 
ships  to  fit  the  standing  and  running  rigging.  It  is  also  a  name 
given  in  the  navy  to  any  party  of  men  sent  to  the  rigging  loft 
or  hulk,  to  prepare  the  standing  rigging  for  putting  over  the 
mast-beads. 

RIGGING,  a  general  name  given  to  all  the  ropes  employed 
to  support  the  masts,  and  to  extend  or  reduce  the  sails,  or 
arrange  them  to  the  disposition  of  the  wind. 

Striding  Rigging,  is  that  which  is  used  to  sustain  the  masts, 
and  remains  in  a  fixed  position ;  as  the  shrouds,  stays,  and 
hack-stays. 

Running  Rigging,  is  that  which  is  fitted  to  arrange  the 
sails,  by  passing  through  various  blocks  in  different  places  about 
the  masts,  yards,  shrouds,  &c  as  the  braces,  sheets,  halliards, 
clew-Hoes,  &c.  &c. 

Lower  Rigging,  is  that  which  attaches  to  the  lower  masts. 

Ton-Mast  Rigging,  consists  of  the  top -mast  shrouds,  stays, 
and  back-stays. 

Rigging-Lo/V,  a  kind  of  long  room  or  gallery  in  a  dockyard, 
where  the  standing  riging  is  fitted  by  stretching,  serving,  spli- 
cing, seizing,  &c.  to  be  in  readiness  for  the  ship. 

RIGHT,  in  Geometry,  signifies  the  same  with  straight ;  thus 
a  straight  line  is  called  a  right  one. 

Right,  in  Law,  not  ooly  denotes  property,  for  which  a  writ 
of  right  lies,  but  also  any  title  or  claim,  either  by  virtue  of  a 


condition,  mortgage,  do.  for  which  no  action  is  given  by  law, 
but  an  entry  only. 

Right  Angle,  Cone,  Cylinder,  Sphere  >\c.  See  their  respec- 
tive substantives. 

RIGHTING,  the  act  of  restoring  a  ship  to  her  upright  posi- 
tion after  she  has  been  laid  opon  a  eareen,  which  is  effected  by 
casting  loose  the  careening  tackles,  and,  if  necessary,  heaving 
opon  the  relieving-tackles. 

A  ship  is  also  said  to  right  at  sea,  when  she  rises  with  her 
masts  erect,  after  having  been  pressed  down  on  one  side  by  the 
effort  of  the  wind  upon  her  sails. 

To  Right  the  Helm,  implies  to  replace  it  in  the  middle  of  the 
ship,  after  having  pot  it  out  of  that  position. 

RIGHTS,  Bill  or,  a  declaration  delivered  by  the  lords  and 
commons  to  the  Prince  and  Princess  of  Orange,  Feb.  13,  1688, 
and  afterwards  enacted  in  parliament,  when  they  came  to  the 
throne.  This  may  be  considered  as  one  grand  foundation  of 
English  liberty. 

RIGIDITY,  a  brittle  hardness;  or  that  kind  of  hardness 
which  is  supposed  to  arise  from  the  mutual  indentation  of  the 
component  particles  of  a  body. 

RILL,  in  Agriculture,  a  small  runlet  of  water,  mostly  rising 
on  the  sides  of  gentle  declivities ;  they  are  sometimes  natural, 
and  sometimes  artificial. 

RIM,  or  Brim,  a  name  given  to  the  circular  edge  of  a  top. 
Tbe  circumference  or  circular  part  of  a  wheel. 

RIND,  a  skin  of  any  fruit  that  may  be  cut  off.  The  outer 
coat  of  the  chesnut  set  with  prickles,  particularly  has  this  name. 

RING,  for  the  finger,  an  ornament  of  great  antiquity  and 
general  use,  frequently  used  as  badges  of  office,  and  dcooliD£ 
the  quality  of  the  wearer. 

Ring,  in  Navigation  and  Astronomy,  a  brass  instrument 
made  in  the  form  of  a  ring,  and  serving  to  take  the  altitude  of 
the  sun. 

Ring  Bolt,  an  iron  bolt  with  an  eye  at  one  end,  wherein  is 
fitted  a  circular  ring.  Tbey  are  used  for  various  purposes,  but 
more  particularly  for  managing  and  securing  the  cannon ;  and 
are,  for  this  purpose,  fixed  in  the  edges  of  the  gun-ports.  Tbcy 
are  driven  through  the  plank  and  the  corresponding  beam  or 
timber,  and  retained  in  this  position  by  a  small  pin  thrust 
through  a  hole  in  the  small  end. 

Ring  Ropes,  abort  pieces  of  rope,  tied  occasionally  to  the  ring- 
bolts of  tbe  deck,  to  stopper  or  fasten  the  cable  more  securely 
when  tbe  ship  rides  with  a  heavy  strain. 

Ring  Tail,  a  quadrilateral  sail  extending  on  a  small  mast, 
which  is  occasionally  erected  for  that  purpose  on  a  ship's  taffa- 
rel,  the  lower  part  being  stretched  out  by  a  boom,  which  pro- 
jects over  the  stern  horizontally. 

Ring  Tail,  is  also  the  name  of  a  kind  of  studding  sail  hoisted 
beyond  tbe  afteredge  of  those  sails  which  are  extended  by  a 
gaff  and  a  boom  over  the  stern.  The  two  lower  corners  of  this 
sail  are  stretched  out  to  a  boom  called  a 

Ring  Tail  Boom,  which  rigs  in  and  out  upon  the  main  or  driver 
boom,  in  tbe  same  manner  that  a  studding  sail  boom  does 
on  the  top-sail  yards. 

Ring  Worm,  in  Medicine,  a  popular  appellation  given  to 
various  superficial  affeotions  of  the  skin,  which  assume  some- 
what of  a  circular  form.  The  kinds  are  very  different,  and 
require  very  different  treatment 

Ring  of  Saturn,  in  Astronomy,  is  a  broad,  opaque,  circular 
body,  encompassing  the  equatorial  regions  of  that  planet,  at  a 
considerable  distance  from  bim  ;  which  presents,  under  favour- 
able circumstances,  one  of  the  finest  telescopic  objects  in  the 
heavens.  An  apparent  irregularity  was  first  observed  In  the 
form  of  Satnrn  by  Galileo,  but  his  telescope  was  not  sufficiently 
powerful  for  him  to  discover  the  cause  of  it;  this,  however, 
was  soon  after  effected  by  Huygens,  who,  in  consequence,  pub- 
lished his  "  New  Theory  of  Saturn/'  in  1659.  This  ring,  «  hich 
is  very  thin,  not  exceeding  4500  miles,  is  inclined  to  the  plane 
of  the  ecliptic  in  an  angle  of  31°  W  12*;  and  revolves  from  west 
to  east  in  10*20*  18"'8,  being  nearly  the  time  of  the  diurnal 
revolution  of  Saturn,  and  which  is  also  found,  from  the  laws  of 
Kepler,  to  be  the  time  in  which  a  satellite  would  revolve  about 
that  planet  at  the  mean  distance  of  the  ring ;  a  very  remarkable 
confirmation  of  the  universality  of  the  laws  of  the  planetary 
motions.    This  rotation  it  performed  about  an  axis  perpendicu- 


R  I  O 


DICTIONARY   OP  MECHANICAL  SCIENCE. 


Tt  I  t7 


1* r  to  the  plane  of  the  ring,  and  passing  through  the  centre  of 
the  planet  The  ring  being,  as  we  observed  above,  very  tbin, 
it  sometimes  nearly  disappears,  that  Is,  when  its  plane  coin* 
cides  with  or  passes  through  the  centre  of  the  earth  or  sun,  at 
which  time  it  subtends  an  angle  of  not  more  than  half  a  second, 
and  can  therefore  only  be  discovered  by  the  most  powerful 
telescopes,  through  which  it  has  then  the  appearance  of  a 
luminous  line  beyond  the  body  of  the  planet.  And  as  this  plane 
is  presented  to  the  sun  twice  during  each  sidereal  revolution 
of  the  planet,  the  disappearance  of  the  ring  will  happen  about 
every  15  years,  and  at  nearly  the  same  intervals  it  will  appear 
to  the  greatest  advantage.  When  viewed  in  the  most  favour- 
able position,  with  a  magnifying  power  of  700,  the  ring  is 
observed  to  be  divided  into  two  unequal  portions  by  a  black 
concentric  line,  which  is  now  ascertained  to  be  a  real  separation, 
and  that  what  we  call  the  ring  of  Saturn  consists  at  least  of  two 
rings ;  and  some  astronomers  have  even  supposed  it  to  be  still 
farther  subdivided,  and  to  consist  of  several  circular  parts,  but 
this  at  present  is  little  more  than  conjecture.  The  dimen- 
sions of  this  double  ring,  as  given  by  Dr.  Hersohel,  are  as 

follow : —  En*.  Mil*. 

Diameter  of  the  planet, 76068 

Inside  diameter,  smaller  ring, 146346 

Outside 184303 

Inside  diameter,  larger  ring, 190248 

Outside,... 204883 

Breadth  of  the  inner  ring, 20000 

of  the  outer  ring 7200 

Space  between  the  rings, 2830 

between  the  planet  and  ring, 70277 

Mean  thickness  of  ring 4500 

The  intersection  of  the  plane  of  the  riog  with  the  ecliptic  is 
in  5*  20°,  and  11*20°,  in  which  points  therefore  it  disappears, 
and  between  these,  viz.  at  2*  20°,  and  8*  20°,  it  appears  most 
brilliant.  As  the  plane  of  the  ring  coincides,  or  nearly  coincides, 
with  the  equator  of  the  planet,  it  is  obvious  that  the  ring  never 
becomes  visible  in  his  polar  regions,  and  even  in  those  parts 
nearer  the  equator  it  must  be  very  frequently  eclipsed  by  the 
planet,  which  last,  on  the  contrary,  is  as  frequently  eclipsed  by 
the  ring ;  whence  it  docs  not  seem  that  it  can  be  designed  to 
supply  these  remote  regions  with  light,  as  some  have  supposed, 
as  it  rather  serves  to  render  them  more  dreary  and  comfortless ; 
well  might  the  poet  say, 

"  One  moment's  cold  like  theirs  would  pierce  our  bone, 
Freeze  oar  heart'*  blood,  and  tarn  as  all  to  stone." 

RIOT,  rout,  and  unlawful  assembly.  When  three  persons,  or 
more,  assemble  themselves  together,  with  an  intent  mutually  to 
assist  each  other  against  any  who  shall  oppose  them  in  the  exe- 
cution of  some  enterprise  of  a  private  nature,  with  force  or 
violence,  against  the  peace,  or  to  the  manifest  terror  of  the 
people,  whether  the  act  intended  were  of  itself  lawful  or  unlaw* 
ful ;  if  they  only  meet  with  such  purpose  or  intent,  though  they 
shall  after  depart  of  their  own  accord  without  doing  any  thing, 
this  is  an  unlawful  assembly.  By  34  Edward  III.  c.  1,  it  is 
enacted  that  if  a  justice  find  persons  riotously  assembled,  he 
alone  has  not  only  power  to  arrest  the  offenders,  and  bind  them 
to  their  good  behaviour,  or  imprison  them  if  they  do  not  offer 
good  bail ;  but  he  may  also  authorize  others  to  arrest  them  by  a 
bare  verbal  command,  without  other  warrant :  and  by  force 
thereof,  the  person  so  commanded  may  pursue  and  arrest  the 
offender  in  his  absence,  as  well  as  presence.  It  is  also  said, 
that  after  any  riot  is  over,  any  one  justice  may  send  his  war* 
rant  to  arrest  any  person  who  was  concerned  in  it,  and  that  be 
may  send  bira  to  gaol  till  he  shall  find  sureties  for  his  good  be- 
haviour. The  punishment  of  unlawful  assemblies,  if  to  the 
number  of  twelve,  may  be  capital,  according  to  the  circum- 
stances which  attend  them  ;  but  from  the  number  of  three  to 
eleven,  it  is  by  fine  and  imprisonment  only.  The  same  is  the 
case  in  riots  and  routs  by  the  common  law,  to  which  the  pillory, 
in  very  enormous  cases,  has  been  sometimes  superadded. 

By  the  act  1  George  II.  cap.  5.  sect  2,  every  justice,  sheriff, 
mayor,  &c.  shall,  upon  notice  of  a  riot,  or  unlawful  tumultuous 
assembly  of  twelve  persons,  proceed  to  the  place,  and  make 
proclamation  for  them  to  depart,  upon  pains  of  that  act  com- 
monly called  the  riot  act.  If  any  person  shall  wilfully  oppose 
or  hurt  auy  person  going  to  make  proclamation,  and  prevent 


the  same,  be  shall  be  guilty  of  felony  without  benefit  of 
clergy.  If  twelve  continue  together  after  proclamation  for  one 
hour,  it  is  felony  in  like  manner.  And  every  justice,  Ice.  shal 
apprehend  persons ;  and  if  the  rioters  are  killed,  the  justice,  fcc 
shall  not  answer  for  it.  A  riot,  though  of  fewer  person*  thea 
twelve,  to  destroy  any  church,  chapel,  meeting,  or  dwelling- 
house,  out-house,  &o.  is  a  capital  felony ;  and  the  hundred  skafl 
answer  the  damages  as  in  case  of  robbery. 
If  two  justices  go  out  to  quell  a  riot,  they  may  assemble  tie 

Stuse  comitates,  and  every  person  capable  of  travelling  is,  upoa 
eing  warned,  to  join  them   on   pain  of  imprisonment.     II 
Henry  IV.  c.  7,  s.  1,2,  II,  5.  c.  8,  s.  2. 

It  is  no  uncommon  thing  to  near,  wbeo  accidents  have  occar- 
red  at  riots,  that  though  the  riot  act  has  been  read  by  a 
trate,  the  people  who  suffer,  or  those  who  make  tn 
ance  beforo  a  coroner's  jury,  for  the  most  part  swear  they: 
heard  one  syllable  of  the  act  read.  In  order  to  announce  that 
the  riot  act  has  really  been  read,  the  editor  once  proposed  U 
Viscount  Lord  Sidmoutb,  that  a  flag  should  be  unfurled  by  He 
magistrate,  or  his  officer,  when  the  riot  act  had  been  read  to  a 
seditious  or  ill-disposed  mob.  They  could  all  see  the  flag;  was 
were  not  blind,  though  they  might  not  all  hear  the  inagistratr's 
voice,  and  would  be  left  without  excuse4,  if  they  did  not  Assent 
when  the  symbol  of  good  order  was  unfurled  in  their  tight 

RIPPLING,  a  broken  and  interrupted  noise,  produced  by  a 
current  on  or  near  the  sea-coast :  the  effect  of  which  is  aue 
apparent  to  the  eye,  by  occasioning  an  ebullition  or  hnntsnr, 
up  of  the  water. 

RISING,  in  Astronomy,  the  first  appearance  of  the 
moon,  or  other  celestial  body,  above  the  horizon. 

Rising  Line,  a  name  given  by  shipwrights  to  an 
line  drawn  on  the  plane  of  elevation,  to  determine  the  besjat 
of  the  ends  of  all  the  floor  timbers  throughout  the  ship's  leerta 
and  which  accordingly  ascertains  the  figure  of  the  bottom  wits 
regard  to  sharpness  or  flatness. 

RISK,  the  hazard  or  chance  of  loss,  damage,  flee  agaiast 
which  insurances  are  generally  effected ;  such  as  agaiast  ire, 
seas,  tempest,  enemies,  &c. 

RITUAL,  a  book  directing  the  order  and  manner  to  k«  OS- 
served  in  celebrating   religious  ceremonies   and  perfbrsssf 
t  divine  service,  in  a  particular  church,  diocese,  order,  or  the  Da*. 

RIVER,  in  Geography,  a  stream  or  current  of  fresh  water, 
flowing  in  a  bed  or  channel  from  its  source  or  spring  into  fat 
sea.  In  Commerce  and  Political  Economy,  we  may  define  a  river 
to  be  a  moving  road,  and  the  nurse  of  canals  or  inland  naviga- 
tion. The  doctrine  which  relates  to  the  flux,  reflux,  motion,  aai 
discharge  of  rivers,  is  a  branch  of  hydraulics,  and  as  such  ferns 
a  part  of  the  present  work,  though  our  limits  will  only  adadtef 
a  slight  sketch  of  the  theory.  Water  running  in  open  caaaJsar 
rivers,  is  accelerated  in  consequence  of  its  depth,  and  of  the 
declivity  on  which  it  runs,  till  the  resistance  increasing  with 
the  velocity,  becomes  equal  to  the  acceleration,  when  theni  '* 
of  the  stream  becomes  uniform.  But  this  resistance, 
obvious,  can  only  be  determined  by  experiment;  and 
several  philosophers  have  undertaken  different  courses  i 
riments  for  this  purpose,  amongst  whom  Boat  and  Leslie 
to  have  met  with  the  most  complete  success. 

The  same  principles  which  regulate  the  motion  of 
pipes  and  along  canals,  extend  likewise  to  the  flow  of  rivers  ia 
their  beds.  Since  the  propelling  power  is  proportional  to  the 
elevation  of  the  main  source,  the  celerity  acquired  by  I 
descending  streams  would  become  enormous,  if  the  force 
not  gradually  absorbed  by  the  operation  of  some 
impediments.  Suppose,  such  a  river  as  the  Rhone  to 
its  principal  waters  at  the  altitude  of  900  feet  above  the  level  sf 
the  sea,  and  that  no  system  of  obstruction  had  intervened  in  hs 
course,  it  would  have  shot  into  the  Bay  of  Marseilles  win  the 
tremendous  velocity  of  240  feet  in  a  second,  or  at  the  rata  of 
164  miles  every  hour.  Even  an  inferior  stream,  Hke  the  Thasset. 
fed  at  the  height  of  only  a  hundred  feet,  would  still,  if  not 
retarded  by  the  attrition  of  its  bottom  and  sides,  have  rushed 
into  the  sea  with  a  velocity  of  54}  miles  in  an  hour,  lie 
resistance  of  fluids,  like  the  friction  of  solids,  thus  enters  largely 
into  the  economy  of  nature.  As  the  latter  is  tbe  great  principle 
of  stability  and  consolidation,  so  the  former  serves  most  essee- 
|  tially  to  restrain  the  accumulation  of  celerity,  and  to  modtrait 
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all  violent  motions.  A  current  presses  forwards  with  increasing 
rapidity,  till  the  obstruction  which  it  encounters  becomes  at  last 
equal  to  the  inciting  force ;  and  having  attained  this  limit,  the 
water  then  continues  to  flow  in  a  uniform  stream.  The  main- 
taining power  is  proportional  to  the  quantity  of  descent  in  a 
given  space ;  but  the  impeding  influence  depends  on  the  surface 
of  the  bed  of  the  river  compared  with  its  volume.  This  obstruc- 
tion most  augment  very  fast,  being  as  the  square  of  the  celerity. 
If  a  river  should  wind  considerably,  the  multiplied  deflexions 
which  it  suffers,  must  still  farther  impede  its  motion.  In  every 
bend  which  it  makes,  part  of  its  impulse  will  be  spent  against 
the  concave  side  of  the  channel ;  the  centrifugal  effort  will  like- 
wise raise  the  surface  of  the  water  in  those  sinuosities,  and 
therefore  augment  the  abrasion  of  the  banks.  Hence,  no  stream 
•an  be  long  eonflned  to  a  rectilineal  channel.  .  If  an  accidental 
•well  should  once  effect  a  breach,  the  sweep  of  the  current 
mast  necessarily  tend  to  enlarge  the  concavity  by  an  accelerat- 
ing progression ;  the  opposite  shore,  from  the  accumulation  of 
gravel  and  other  deposits,  gradually  advancing  into  the  chan- 
nel. Rivers  thus  naturally  form  sinuosities ;  they  seek  to 
meander  over  the  plains ;  aud  they  would  incessantly  change 
their  beds,  if  not  restrained  by  sedulous  attention  and  skilful 
hydraulic  operations.  In  such  a  country  as  Italy,  the  superin- 
tendence of  water-courses  constitutes  an  important  department 
of  government. 

If  a  flat  surface  be  directly  opposed  to  the  action  of  a  stream 
as  it  shoots  from  the  side  of  a  vessel,  it  must  evidently  sustain 
a  pressure  just  equal  to  that  which  actually  projected  the  fluid, 
or  the  load  of  the  incumbent  column.  In  every  case,  therefore, 
the  impulsion  of  any  current  against  a  perpendicular  plane, 
may  be  estimated  by  the  weight  of  a  body  of  the  fluid  standing 
•poo  that  surface,  and  having  the  altitude  due  to  the  velocity. 

The  pressure  of  a  river  against  the  piers  of  a  bridge,  may  be 
hence  computed.  The  shock  becomes  augmented  in  a  high 
ratio  during  floods ;  for  not  only  is  a  greater  extent  of  surface 
then  opposed  to  the  current,  but  the  effort  on  every  given  space 
follows  also  the  square  of  the  increased  velocity.  The  mighty 
rash  of  a  torrent,  carrying  along  with  it  fragments  of  rock, 
atones,  or  gravel,  depends  on  the  same  principle.  A  torrent, 
with  the  celerity  of  eight  miles  an  hour,  would  therefore  be 
capable  of  rolling  a  stooe  of  four  foot  in  diameter.  But  a 
stream  gliding  at  the  rate  of  two  miles  an  hour,  would  only  be 
snficient  to  carry  along  with  it  a  pebble  of  three  inches  in 
diameter.  With  lower  velocities,  the  current  will  scarcely 
amove  gravel.  If  the  particles  of  sand  were  supposed  to  have  a 
diameter  equal  to  the  twenty-fourth  part  of  an  inch,  it  would 
require  a  flow  of  a  quarter  of  a  mile  in  an  hour  to  bear  them 
along.  A  velocity  of  the  tenth  part  of  a  mile  in  an  hour,  would 
only  be  sufficient  to  carry  sandy  particles  of  the  hundred  and 
twenty-third  part  of  an  inch  in  diameter.  Hence  the  theory  of 
the  washing  of  metallic  ores,  and  the  deposition  of  gold  dust  in 
the  beds  of  rivers.  The  ores  being  broken  into  very  small 
fragments  by  means  of  a  stamper,  these  are  laid  upon  an 
inclined  plane,  and  exposed  to  the  action  of  a  descending 
stream  of  water,  which  sweeps  away  all  the  lighter  earthy  par- 
tieles.  In  like  manner  the  pellicles  of  gold,  adhering  com- 
monly to  minute  portious  of  quarts,  being  at  length  detached 
by  incessant  rolling,  are  left  in  the  little  pools,  while  the  sandy 
particles  are  still  carried  farther.  Hence  also  the  reason  why 
the  bottoms  of  rapid  rivers  are  covered  with  large  round  stones, 
or  at  least  with  rolled  pebbles.  Where  the  celerity  of  the  cur- 
rent becomes  moderated,  gravel  and  coarse  sand  begin  to 
appear.  But  when  the  flow  is  sluggish,  the  bed  of  the  river  is 
always  covered  with  Gne  sand  or  mud.  Such  deposits  occur 
chiefly  in  the  pools,  and  near  the  influx  into  the  sea.  Hence 
likewise  the  gradual  formation  of  banks,  a  process  which  is 
constantly  going  on  over  all  the  stagnant  parts  of  water,  and 
along  the  limits  of  opposite  currents. 

The  float-board  of  a  river  mill  is  impelled,  not  by  the  whole 
velocity  of  the  stream,  but  onlv  by  the  excess  of  this  above  the 
velocity  of  the  board  itself.  Hence  it  would  be  more  advan- 
tageous to  make  the  float-boards  turn  slower,  and  to  multiply 
their  velocity  afterwards  by  means  of  a  train  of  internal  ma- 
chinery. The  current  might  then  strike  with  nearly  its  full 
celerity.  In  the  case  of  uodershot  wheels,  a  grate  loss  of 
power  is  occasioned  by  the  accumulation  of  the  dead  water,  or  I 
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of  the  water  which,  having  impinged  against  a  float-board, 
remains  nearly  stagnant,  and  therefore  impedes  the  advance  of 
the  next  float-board.  The  shock  will  evidently  be  the  same,  whe- 
ther a  current  strikes  against  a  fixed  plane,  or  the  plane  itself 
moves  with  an  equal  and  opposite  velocity  through  a  11  a  id  at 
rest.  The  formula  of  impulsion  already  given,  must  hence 
include  likewise  the  case  of  resistance,  which  is  therefore  pro- 
portional to  the  square  of  the  celerity.  But  this  conclusion 
might  be  derived  from  direct  consideration's.  As  the  plane 
advances,  it  receives  the  stroke  of  all  the  particles  in  its  pro- 
gress. The  quantity  of  momentum  thus  consumed,  is  evidently 
compounded  of  the  number  of  particles  encountered,  and  the 
impetus  of  each ;  but  the  number  and  individual  force  of  those 
particles  being  as  the  velocity,  the  combined  effect  must  be 
proportional  to  the  square  of  the  velocity. 

On  Dredging  Machines,  with  a  description  of  one  at  present 
employed  to  deepen  the  river  Clyde. — Dredging  was  first  em. 
ployed  by  the  Dutch  to  clean  the  bars  or  entrances  of  their 
harbours  and  navigable  canals.  The  first  machines  were  not 
contrived  for  lifting  mud,  gravel,  &c.  but  only  for  loosening  it, 
so  that  the  sluices  constructed  for  the  purpose  of  cleaning,  or 
scouring,  might  have  more  effect.  They  consisted  of  large 
bars,  or  prongs,  placed  vertically  in  a  wooden  frame,  which 
being  fastened  to  a  vessel  in  the  line  cf  the  sluices,  the  whole 
was  impelled  forward  by  the  current,  and  produced  a  ui03t 
effectual  scour.  The  first  kind  of  dredging  machines  used  to 
any  extent  in  this  country,  consisted  of  a  large  plate  of  iro:i, 
about  four  feet  long,  and  eighteen  inches  deep,  sharpened  on 
the  uuder  edge.  To  each  end  of  it  a  plank  or  bard  wood  was 
fixed  to  tenons  cut  in  the  iron,  whose  sharpened  edge  projected 
about  four  inches  below  the  wooden  sides,  which  should  be 
about  five  long,  tapering  to  ten  inches  deep  at  the  point,  where 
a  bar  of  iron  is  fixed  to  keep  the  two  ends  asunder.  The  whole 
is  formed  somewhat  like  a  box,  without  top  or  bottom,,  eighteen 
inches  at  one  end,  and  ten  inches  at  the  other.  To  the  two 
ends  of  the  wood  a  chain  is  fixed  for  attaching  the  principal 
working  rope,  or  chain.  To  put  the  machine  in  motion,  a  punt 
was  moored  on  each  bank  of  the  river,  directly  opposite,  and  a 
capstan,  or  windlass,  on  each,  the  one  for  drawing  across  the 
empty  dredge,  and  the  other  for  bringing  it  back.  In  the  course 
of  its  passage,  the  dredge  was  commonly  filled,  and  by  means  of 
the  capstan  raised  so  high,  that  at  low  water  the  stuff  could  be 
removed  with  shovels.  Where  the  shi flings  are  not  frequent,  a 
capstan  may  be  placed  on  the  bank  of  the  river,  and  the  opera- 
tion carried  on  as  described.  Machines  on  this  principle  were 
employed  for  many  years  in  deepening  the  Clyde  between 
Glasgow  and  Dumbarton, 

Improved  dredging  machines,  on  the  principle  of  an  endless 
chain,  were  next  employed  on  a  large  scale,  but  they  have 
undergone  various  improvements  pointed  out  by  experience. 
When  these  machines  were  first  constructed  horses  were  em- 
ployed as  the  nioviog  power,  which  had  a  circle  appropriated 
to  them  on  board  of  the  vessel  that  carried  the  machinery,  aud 
were  taught  to  stop  by  the  ringing  of  a  bell.  Such  machines 
were  long  in  use  in  the  H umber,  at  Hull,  and  in  the  Clyde  at 
Port-Glasgow  and  Greenock;  those  employed  at  the  latter 
place,  had  the  moving  power  communicated  by  men  and  crane- 
work.  The  vessels  built  for  them  were  very  flat,  and  square  at 
both  ends,  having  au  aperture  up  the  middle,  through  which  the 
bucket-frame  works,  and  the  stuff  was  discharged  over  the  end. 
The  application  of  the  steam-engine,  however,  as  a  movteg 
power,  soon  superseded  all  other  modes  of  performing  me 
operation.  Dredging  machines,  wrought  by  steam,  have  been 
in  use  on  the  Thames,  at  Hull,  Bristol,  Sunderland,  and  Aber- 
deen, and  also  on  that  great  national  undertaking  the  Caledo- 
nian caual.  The  one  which  has  been  lately  constructed  by 
Messrs.  Girdwood  and  Co.  in  Glasgow,  and  which  is  at  present 
employed  in  deepening  the  river  Clyde,  so  as  to  admit  of  larg»? 
vessels  being  brought  up,  does  not  differ  much  in  its  construc- 
tion from  those  employed  in  the  Thames  and  Caledooian  canal. 

The  figure  exhibits  an  elevation  of  this  machine,  with  the 
vessel  which  contains  it.  The  dredge  is  situated,  in  this  ma- 
chine, in  the  centre  of  the  vessel,  which  has  an  opening  of  about 
two- thirds  of  its  length  from  the  stern,  to  allow  the  machine 
room  to  touch  the  bottom  to  be  deepened.  The  space  on  each 
side  of  this  opcuiu^  in  the  vessel  is  fitted  up  with  hammocks, 
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&c.  for  the  accommodation  of  the  workmen.  The  remaining 
part  of  the  vessel  toward*  the  head  or  bow,  is  occupied  by  the 
steam- engine,  boiler,  stalk,  be.  and  the  dredge  discharges  the 
mud  and  gravel  at  the  stern.  When  the  engine  is  set  on,  the 
motion  is  communicated  to  a  wheel  fixed  on  the  near  end  of  a 
horizontal  shaft,  which  conveys  the  motion  to  another  wheel 
at  the  farther  jend,  working  into  a  bevelled  wheel  on  the  square 
barrel  or  axis  on  which  the  buckets  revolve.  The  buckets, 
twenty-two  in  number,  are  placed  on  the  links  of  two  endless 
chains,  connected  together  by  the  fastenings  of  the  buckets, 
and  revolving  round  the  bucket  frame ;  the  length  of  each  link 
is  made  to  correspond  to  the  side  of  the  square  barrel  or  axis, 
revolving  in  the  upper  end  of  the  bucket-frame,  which  is  sup- 
ported on  the  deck  of  the  (tern.  A  similar  square  barrel  or 
axis,  is  placed  at  the  lower  end  of  the  backet  frame  which  is 
immersed  in  the  water,  and  is  elevated  or  depressed,  according 
to  the  depth  of  the  bottom,  by  a  chain  and  pulleys,  the  end  of 
which  terminates  in  a  barrel  turned  by  the  engine,  when 
required.  When  the  process  of  deepening  commences,  the 
lower  end  of  the  bucket- frame  is  allowed  to  descend  till  it 
touches  the  bottom,  so  that  when  each  bucket  arrives  at  ibis 
end  of  the  frame,  it  scoops  out  and  takes  np  a  load  of  mud  or 
gravel,  and  is  carried  round  by  the  revolving  of  the  chain. 
This  chain,  when  loaded  with  the  buckets,  is  supported  on  the 
upper  side  of  the  bucket  frame,  by  means  of  a  series  of  rollers, 
which  prevent  the  great  friction  which  would  otherwise  be 
occasioned  by  the  dragging  of  the  heavy  buckets  on  the  frame. 
As  each  bucket  passes  over  the  upper  end  of  the  frame,  it 
discharges  its  contents  into  punts  brought  a  stern  of  the  vessel. 
While  this  process  is  going  on,  the  vessel  is  made  to  move 
forward  by  means  of  a  capstan  slowly  wrought  by  fonr  men. 
This  capstan  winds  in  a  chain  made  fast  to  an  anchor  consi- 
derably ahead  of  the  vessel.  The  punts  are  first  loaded  on  the 
one  side,  and  are  then  turned  round  to  receive  a  load  on  the 
other  i  when  Tail,  tbey  are  floated  away  to  the  edge  of  the  river, 
whence  the  sttilf  taken  out  of  the  bottom  is  laid  alongside  of 
its  banks.  The  quantity  brought  up  at  any  lime  must  vary 
considerably,  from  the  nature  and  depth  of  the  bottom ;  we 
have  heard  it  staled,  that  30  tons  have  been  raised  in  seven 
minutes,  in  favourable  circumstances. 


.    I  the  engine-house;  ft,  a  covered   wheel,      ...  „ 

motion  from  the  engine  to  the  shaft  r,  on  the  other  end  of  which 
is  the  shaft-wheel  d ;  t,  is  the  square  barrel  or  axis,  on  which 
the  buckets  0,0,0,  revolve;  m,  is  the  bucket-frame;  n,  the 
double  endless  chain;  t',i,  the  friction  rollers;  r,r,  the  regula- 
ting chains  and  pulleys ;  I,  the  levers  for  commnnicatiog  mo- 
lion  to  the  barrel  which  moves  the  chain  and  pulleys;  p,  the 
.situation  of  the  punts  when  receiving  the  mud  or  gravel  raised 
from  the  bottom-  In  the  dredging  machines  used  in  the  Thames, 
there  are  two  dredges,  or  endless  chains  with  buckets,  one  on 
each  side  of  the  vessel,  working  on  the  outside,  which  prevents 
the  necessity  of  an  opening  in  the  centre  as  above. 

RIXDOLLAR.  a  silver  coin  in  different  countries  on  the 
continent,  and  of  different  values,  «>. :— Rixdollar  of  Basil, 


3s.  fiTd. ;  Denmark,  4s.  6|d. ;  Hamburgh,  4s.  6|d. :  Holland, 
4s.  6)d. ;  Lobeck,  3s.  8jd. ;  Poland,  4s.  OJd. ;  Prussia.  3i.  od. ; 
Sweden,  4s.  7(d.  ;  Germany,  4a.  Bd.  standard  of  1568;  ditto, 
4s.  3d.  standard  Of  1753. 

KOACHING  of  Alum,  one  of  the  last  processes  used  ia 
the  making  of  alnm,  and  rendering  it  marketable. 

ROAD,  ao  open  way  or  passage,  forming  at  commodious 
communication  between  one  place  and  another.  The  ancient 
Romans  were  much  famed  for  their  attention  to  roads.  Msnj 
monuments  of  their  skill  and  industry  still  exist,  after  a  laps 
of  sixteen  hundred  years. 

Common  Road  .—The  exertions  made  to  obtain  a  smooth  surface, 
is  at  present  one  of  the  most  conspicuous  features  in  our  system 
of  road-making.  This  has  been  effected  in  a  wonderful  degree, 
by  a  greater  attention  to  the  general  fabric  of  the  road,  and  by 
reducing  the  metal  or  stones  to  smaller  dimensions.  It  most, 
however,  be  observed  by  every  one,  that  our  beat-formed  roads 
very  quickly  get  out  of  repair,  and  lhat  the  situation  of  the 
traveller  is  rather  tantalizing  :  for  no  sooner  doea  be  fed  tar 
comforts  of  a  smooth  path,  than  an  irksome  tedium  ensats, 
while  he  passes  along  newly  laid  pieces — the  road  being  alsssst 
constantly  under  repair.  Where  there  is  much  traffic,  it  abso- 
lutely requires  a  continued  operation,  and  an  unwearied  atten- 
tion, to  keep  these  fine-spun  roads  in  order. 

This,  indeed,  is  rendered  obvious,  even  from  the  quantity  el 
clayey  stuff  that  is  raked  together  in  heaps  after  rains,  or  is 
blown  about  in  the  state  of  dust  in  dry  weather.  The  original 
cost  of  a  stratum  of  properly  broken  road  metal,  mcasnrmj 
eight  inches  in  depth,  in  such  a  situation  as  Edinburgh,  when 
good  roek  is  to  be  bad  in  abundance,  may  be  staled  to  be  at  Ma 
rate  of  about  £2.  lQi.per  rood  of  36  square  yards.  This  coins 
of  metal  laid  upon  the  several  approaches  to  thin  city  reqmrts 
to  be  renewed,  or  would  be  wholly  worn  oat,  in  about  three 
years.  In  the  public  streets  the  waste  would  be  proportionally 
more  rapid;  and  this  seems  to  render  the  use  of  small  metal 
unsuitable  for  a  much  frequented  thoroughfare.  Where itsa* 
been  tried  in  some  instances  in  England  and  South  Wales,  the 
inhabitants  complain  "  of  having  all  the  dust  of  summer  and  aB 
the  dirt  of  winter." 

Caiuewayt. — Were  it  not  for  the  great  expense  of  caustwsy, 
its  roughness,  and  tbe  jarring  noise  which  attends  it,  this  wonM, 
no  doubt,  be  generally  resorted  to  both  for  ronda  and  streets, 
as  is  the  case  in  France.  Tbe  causeway  is  of  two  kinds;  one 
termed  ruble,  the  other  aitler,  In  the  former,  the  stones  sn 
irregular  both  in  their  figure  and  dimensions,  and  they  reedn 
hardly  any  chipping  or  dressing  from  the  quarrier  or  parisat. 
The  aisler  causeway,  on  the  contrary,  consists  of  stones  nan 
assembled,  care  folly  hammer-dressed,  and  laid  in  the  regshu 
courses  across  the  street,  upon  a  bed  of  sand.  This  mode  ass 
long  considered  tbe  perfection  of  road- making.  Bat  tbe  lUses 
being  formed  with  the  lower  end,  or  that  which  is  set  opoatst 
ground,  somewhat  smaller  than  tbe  upper  surface,  they  ooase- 
quently  toucb  only  at  or  near  tbe  top.  When,  therefore,  a  m- 
sure  comes  upon  one  end  of  a  stone  so  formed,  and  set  inlaws 
sand,  it  is  easily  depressed  ;  wben  the  causeway  becomes  nit- 
located,  and  gets  into  numerous  hollows.  The  dislocation  of 
the  ruble  causeway  is  still  more  rapid,  as  the  atones  rest  apes 
a  smaller  surface  than  either  tbe  aisler  causeway  or  even  in* 
rounded  stones  in  general  use  in  the  streets  of  country  town. 
These  last  form  a  very  rough  and  nnplcasant  road  ;  bat  in  con- 
nexion with  the  stone-tracks  now  recommended,  they  woaM 
form  most  durable  and  excellent  streets. 

In  tbe  neighbourhood  of  Edinburgh,  the  expense  of  aisler 
causeway  is  about  eight  guineas  per  rood,  wbile  ruble  work  any 
be  estimated  at  about  one  half  of  that  sum.'  Perhaps  tbe  Incst 
specimens  of  British  paving  are  those  of  the  Commercial  Road 
of  London,  Great  Sackvi lie-street  in  Dublin,  and  Leitb-walk  sf 
Edinburgh.  This  last  forms  almost  the  only  thoroughfare  to  the 
Port ;  it  is  nearly  two  miles  in  length,  and  its  breadth  between 
the  enrb-stones,  which  line  off  a  spacious  footpath  on  each  side, 
may  be  taken  at  an  average  of  68  feet.  It  is  now  fourteen  or 
fifteen  years  since  it  was  converted  from  a  very  bad  common 
road  into  this  spacious  causeway.  Although  tbe  surface  of  this 
street  now  exhibits  many  inequalities,  yet  with  n  very  little  re- 
pair it  has  continued  a  good  road  during  that  comparatively 
long  period,  and  may  continue  still  as  long  in  the  same  stale. 
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Nnw.if  we  compare  (hii  wild  the  continual  repairs  which  com. 
■nun  road ■  with  a  similar  traffic  demand,  we  preiume  that  a  small 
met*)  road  would  have  required  to  have  been  renewed  every 
third  year,  or  at  least  five  time*,  since  Lc-ith-walk  was  paved 
with  aider  causeway.  Hence  it  follows,  that  in  the  coarse  of 
fifteen  years,  this,  which  cost  eight  guineas,  mast,  upon  a  mo- 
derate calculation,  have  cost  aboat  fifteen  guineas  per  rood,  in- 
cluding tho  expenses  of  raking  mud  and  other  contingencies, 
to  which  the  causeway  is  bnt  little  incident.  We  here  also  lay 
oat  of  view  the  inconvenlency  of  repairs  almost  constantly  going 
on,  besides  the  much  greater  qnantily  of  doit  inseparable  from 
the  common  road.  The  causeway  is,  therefore,  upon  the  whole 
more  economical  than  the  small  metal  road  ;  but  this  last  is 
more  pleasant  for  the  traveller. 

Wlutl  Tracks  of  Stone.— \t  any  one  can  ■  uggest  a  system  of 
road-making  which  shall  lessen  the  ultimate  expense,  and  avoid 
the  in  convenience  attending  the  frequent  repair  of  small  metal 
roads,  mud  at  the  same  time  secure  all  the  advantages  of  a 
smooth  and  uniform  railway,  with  the  duration  of  the  aislcr 
causeway,  we  doubt  not  that  its  importance  will  at  once  be 
admitted :  and  if  its  practicability  be  also  evinced,  we  trust  that 
it  will  soon  be  brought  to  the  fair  test  of  experiment,  the  result  of 
which  may  lead  toils  general  adoption.  Mr.  Stevenson,  who  is 
known  to  our  readers  as  tho  constructor  of  the  Bell  Rock  Light 
House,  has  proposed  improvements  in  most  common  roads,  by 
laying  stone  tracks  of  a  simple  construction,  upon  a  firm  foun- 
dation, if  not  throughout  the  whole  extent  of  our  principal  roads 
at  least  upon  all  their  acclivities  which  exceed  a  greater  rise 
than  at  the  rate  of  1  perpendicular  to  2fl  horisontal  feet.  (An 
undulating  line  of  road,  which  obliges  tho  carrier,  in  most  in- 
stances, to  modify  bis  load  to  one  half  of  what  bis  horse  can 
take  along  the  more  level  parts.)  It  is  likewise  proposed,  that 
the  leading  streets  of  all  towns  and  villages  situate  upon  the 
principal  highway*,  should  be  hud  with  these  stone- tracks.  The 
traveller  would  then  glide  smoothly  along,  instead  of  being 
accompanied  with  a  thundering  noise  and  jolting  motion,  most 
unpleasant  Id  himself,  and  tbe  inhabitants  of  the  respective 
places  through  which  be  passes. 

Perhaps  the  advantages  of  this  system  cannot  be  better  ex- 
emplified than  by  noticing  an  experiment  made  in  presence  of 
some  of  the  directors  of  the  Forth  and  Clyde  Canal  Company, 
upon  a  set  of  cast-iron  tracks,  laid  upon  an  acclivity  rising  at 
the  rate  of  about  1  in  16  to  Port-Pundas  near  Glasgow.  Here 
one  horse  actually  drew  np  a  load  of  three  tons  on  a  carl 
weighing  9  cwt.*  In  this  case  the  horse  proceeded  up  hill  with- 
out much  apparent  difficulty  till  he  reached  the  top,  and  was 
•bout  to  enter  on  the  common  causeway,  when  he  could  proceed 
no  farther  although  tbe  road  bad  now  become  level.  The  cart* 
■rs  frequenting  this  road  agree,  that  their  horses  had  formerly 
greater  difficulty  in  taking  up  24  cwt.  on  the  causeway,  than  was 
now  experienced  with  three  tons.  How  great,  therefore,  roust 
Ire  the  beneficial  elTectsof  sucban  immense  acquisition  of  power 
as  even  the  partial  introduction  of  wheel-tracks  is  calculated 
to  afford  to  the  IrarSc  of  the  country.  It  is  to  be  regretted  that 
cast-iron,  which  would  be  so  much  more  durable  than  stone,  is 
ao  expensive.  It  may  also  be  noticed  as  a  drawback  to  the 
use  of  that  material  lor  the  thoroughfare  of  a  street,  that  its 
property  of  hardness  and  of  getting  smooth,  even  to  a  stale  of 
polish,  becomes  proportionally  disadvantageous.  The  slnne- 
tracks.  on  the  contrary,  preserve  a  certain  decree  of  roughness, 
and  the  numerous  joinings  suggested  by  this  plan  arc  also 
favourable  to  the  safety  or  the  horse. 

The  individual  component  stones  of  the  w  hecl-li  acks  hitherto 

*  «"•  troit  *t  (hull  litre  be  i-icaked  fur  Mlrnlilisg  to  poisl  nut  Is  out 
r.idtr.  Ik*  l*nrlit  of  light  tiii^lc  Imrw  nrls,  Tbe  lean  it  initttd  in  «■■ 
Mem  nfwtilth,  bo!   Hi-!   mil?   imnnniiljV  t..  miltt   txtn   Ion  barm   work 

■aoVtd,  hem  oft*n  ijilatcil  lij  in-mt  |hi-  nlmle  ln.iil  of  itvinl  tnni  fhrnaro 
■pig  the  abaft  bnrit  il  llmrxl  iimi  turn  Onm  rant  «iii-rt  lo  *nnlhrr.  \\  t  arc, 
fcavcaer.  f»r  from  diuppreiiin,;  r.f  lnur  whirl  1  >n>l  nidi  plrmirr  or  n-Hict 
■n  iwprnTt (stiil  laltli  nn.lt  in  HRiJu-bniw  •  ■.xgoni  with  four  olitrli  i|>|il!(il 
i  pnrpowi.     Tbrat  Hgtfnna  art  10  ml.,  ■■»  nhirh  ■  Imnt  » »i sti- 


ver y  partially  in  use.  extend  from  three  to  four  feet  in  knr.lli, 
are  about  ten  or  twelve  inches  in  breadth,  and  eight  or  ten 
inches  in  depth.  In  the  neighbourhood  of  Aberdeen  there  is  a 
granite  railway  of  this  description,  which  runs  several  miles 
along,  or  in  conjanction  with  the  common  road.  Tbe  stones  of 
tbe  tracks  should  be  of  a  cubical  form,  measuring  only  from  six 
to  eight  inches  in  the  length  way  of  the  track,  and  twelve  to 
fourteen  inches  in  depth,  eighteen  i  nehes  in  breadth  at  tho  base, 
and  twelve  inches  at  the  top  or  wheel-track.  The  stones  are 
therefore  proportionate  in  all  their  dimensions  ;  for.  unless  they 
contain  a  mass  of  matter  corresponding  to  their  length,  they 
will  be  found  to  want  strength  and  stability.  It  would  hardly 
be  possible  to  keep  slender  stone-rails  in  their  places,  and 
hence  the  chief  benefit  of  a  connected  railway  would  be  lost. 
On  the  other  hand,  very  large  materials  arc  difficult  to  be  got, 
and  are  also  more  expensive  in  carriage,  and  in  workmanship, 
than  stones  of  a  smaller  site.  The  Italian  wheel-tracks  aro 
composed  of  stones  two  feet  in  breadth,  and  of  various  lengths. 
To  lessen  the  risk  of  horses  falling,  these  broad  stones  are  kept 
in  a  rongh  stale,  by  occasionally  cutting  grooves  with  a  pick- 
axe upon  their  upper  surface.  A  mode  of  paving  with  large 
blocks  of  graoite,  chequered  or  cut  in  this  manner,  ha*  been 
tried  in  some  of  the  streets  of  London,  In  order,  however,  to 
give  pavement  of  this  kind  the  necessary  stability,  the  blocks 
would  require  to  have  their  dimensions  equally  large  on  all 
sides,  the  expense  of  which  would  be  too  great.  Hot  cubical 
stones  of  tbe  site  now  recommended  may  bo  procured  at  a 
moderate  price,  and  throughout  a  great  range  of  country;  while 
the  tracks,  if  properly  laid,  will  actually  be  more  stable  than 
if  blocks  of  larger  dimensions  wero  employed.  For  we  may 
notice,  that  a  carriage  wheel  rests  or  impinges  even  upon  a  less 
surface  than  ono  inch  of  its  track  at  a  time,  io  the  course  uf 
each  revolution  round  its  axis ;  hence  it  may  be  conceived  lo 
produce  s  kind  of  compensstiog  effect,  connected  with  the  ose 
of  small  stones,  which  prevents  the  treniour  from  being  commu- 
nicated beyond  the  limited  sphere  of  each  particular  block, 
and  consequently,  extending  only  a  few  inches.  This  syslem 
of  paving  was  originally  proposed  for  tho  Main-street  of  Lin- 
lithgow, forming  pan  of  the  great  westcru  road  from  Edinburgh 
to  Stirlingshire.  Notice  has  since  been  taken  of  it  in  the 
Transactions  of  the  Highland  Society,  vol.  vi„  and  in  Dr.  Brew- 
ster's Encyclopedia,  under  the  article  "  Roads ;"  and  a  correct 
idea  of  the  plan  will  at  once  be  acquired  by  examining  tin- 
following  sketch.  By  using  tracks  or  this  description  —  giving 
the  stoucs  a  proportionally  broad  bed— and   laying  Ibeni  upon 


a  firm  foundation,  ('which  is  indispensable,)  we  should  have  our 
streets,  and  the  acclivities  of  out  highways,  rendered  smooth 
and  durable— avoiding,  at  the  same  time,  the  great  expense 
and  inconvenience  of  the  common  road,  and  the  irksome  noise 
and  jelling  motion  .if  the  causeway.  Specimens  of  these  tracks 
have  just  been  laid  in  some  of  the  principal  streets  of  Glasgow/; 
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ther have  alio  hren  submitted  to  the  trustees  of  tbe  county  of 
K  il  i  nihil  re  h  :  and  brought  under  the  notice  of  some  el  the 
parishes  of  London.    The  tracks  may  he  formed  of  granite,  of 
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wbinstone,  (i.  t.  green-stone  or  basalt,)  or  any  of  the  bard 
varieties  of  rock  capable  of  being  hammer-dressed.  Such 
materials  abound  in  Scotland ;  in  many  parts  of  the  north  of 
England,  as  for  sooth  as  the  approximating  soarces  of  the  Tees 
and  the  RibMe ;  and  in  all  the  districts  of  Wales.  One  or  more 
sets  of  tracks  may  be  laid,  according  to  the  nature  or  extent  of 
the  thoroughfare.  Let  as,  lor  example,  suppose  that  a  street, 
measuring  about  thirty  feet  in  breadth,  be  laid  out  io  six  com- 
partments, as  shewn  in  the  engraving,  with  a  footpath  oo  each 
side.  Three  of  these  compartments  are  paved  with  ruble 
causeway  for  the  horse-paths  of  the  city  or  town.  The  remain- 
ing three  for  the  highway,  are  represented  as  laid  with  broken 
&  tones.  The  sides  of  the  stones,  where  they  come  in  contact 
with  each  other,  are  to  be  dressed  so  as  to  form  a  plain  joint 
across  the  track,  and  dressed  square,  so  as  to  touch  throughout 
the  whole  surface  of  the  joint  The  wheel-track  is  to  be  flat,  or 
without  any  groove,  that  carriages  may  move  off  and  on  with- 
out obstruction.  The  sides  are  to  be  dressed  of  the  sloping 
form,  shewn  in  the  section  of  the  road,  but,  excepting  in  the 
joints  across  the  track  and  on  the  top,  the  stones  are  only  to  be 
hammer-dressed,  or  chipped  after  the  usual  manner.  Great 
care  will  be  necessary,  as  before  noticed,  in  preparing  a  firm 
and  compact  foundation  for  the  tracks.  A  stratum  of  gravel 
or  stone  chips,  to  the  depth  of  three  or  four  inches,  laid  in  lime 
mortar,  according  to  the  nature  of  the  soil,  will  answer  in  every 
case.  The  laying  or  building  of  street  stones  with  mortar,  is 
common  in  Bath,  Paris,  and  other  cities ;  and  unless  such  a 
plan  be  resorted  to,  the  best  effects  of  this  system  will  be  lost 
to  the  public. 

In  upholding  roads  or  streets  of  this  description,  the  inter- 
mediate spaces  on  which  the  horses  go,  will  seldom  require 
repair.  We  have  seen,  in  the  example  of  Leith-walk,  that 
aisler  causeway  has  continued  in  good  order  for  about  fifteen 
years,  and,  with  occasional  repairs,  may  probably  last  double 
that  period.  From  this  we  may  conclude,  that  the  tracks  will 
continue  for  a  period  of  many  years.  For,  although  the  traffic 
upon  them  would  be  greater  than  upon  the  road  or  street  gene- 
rally, yet  it  is  curious  to  observe,  that  however  spacious  a  road 
may  be,  carriages  are  found  to  go  very  much  in  particular  lines, 
one  after  another ;  and  therefore,  the  duration  of  aisler  cause- 
way forms  a  pretty  good  criterion  for  judging  of  the  compara- 
tive economy  of  the  proposed  wheel-tracks.  With  regard  to 
the  expense,  we  may  notice,  that  in  the  vicinity  of  Edinburgh, 
the  lineal  yard  of  two  of  these  tracks  will  cost  about  nine  shil- 
lings, and  consequently  double  of  this  sum  for  two  sets,  to  suit 
carriages  travelling  in  opposite  directions.  In  the  ordinary 
traffic  of  a  city  or  public  road,  they  may  be  estimated  to  last 
about  fifteen  years,  or  as  long  as  three  or  four  strata  of  com- 
mon road  metal  of  eight  inches  in  thickness.  Not  only,  there- 
fore, will  the  comforts  of  the  traveller  and  those  around  him  be 
provided  for,  but  the  wear  and  tear  of  carriage  wheels  be  pre- 
vented, and  the  direct  economy  of  upholding  the  highways  and 
.streets  be  carried  to  an  immense  extent,  by  the  adoption  of  this 
system.  We  are  further  of  opinion,  that  this  system  of  wheel- 
tracks  is  applicable  in  many  situations,  where  iron  railways 
would  either  be  found  too  expensive,  or  where  they  cannot  be 
introduced  with  propriety. 

During  the  last  few  years,  public  attention  has  been  called 
to  an  improved  system  of  road-making,  introduced  by  Mr. 
M°  Adam.    Its  chief  excellence  consists  in  having  a  secure 

*dalion  or  bed,  rendered  and  kept  as  dry  as  possible.  Over 
the  rough  materials,  reduced  to  a  given  size,  are  laid  in 
regular  strata,  in  such  a  position  that  no  water  may  settle  on 
the  surface,  or  penetrate  beneath  it,  as  the  stones,  being  angu- 
lar, soon  unite,  and  become  compact  by  external  and  succes- 
sive pressure.  This  system  of  road-making  answering  every 
expectation  in  the  country,  has  lately  found  its  way  into  Lon- 
don, where  in  many  of  the  streets  the  pavement  has  been  torn 
up,  and  the  stones  have  been  broken  by  the  hammer  to  the 
dimensions  required.  There  can  be  no  doubt  that  carriages 
run  with  more  ease  over  roads  thus  constructed  and  hardened, 
than  over  a  rough  and  unbroken  pavement.  But  when  the 
urnther  is  wet,  the  streets  are  frequently  covered  with  mud ;  and 
when  dry,  the  inhabitants  are  much  annoyed  with  clouds  of 
dust.  The  ultimate  advantages  of  this  system  in  the  city, 
remain  yet  to  be  discovered. 


Under  the  article  Railway,  we  have  given  a  general,  but 
brief  account  of  this  modem  contrivance  lor  aiding  the  facili- 
ties with  which  carriages  heavily  laden  may  be  conducted  frtei 
place  to  place.  So  far  as  general  principle  is  concerned,  iB 
railways  are  the  saaae;  hot,  like  moat  other  invention*,  they  are 
susceptible  of  many  improvements  in  subordinate  particulars, 
among  which,  the  following,  by  Mr.  William  Junes,  of  Tbariet 
Inn,  London,  is  deserving  of  special  notion  in  this  place,  as 
being  nearly  allied  to  the  preceding  observation*  on  roads.  These 
improvements  in  the  eonstrnetioo  of  railroads,  or  tram-ways, 
consist  first  in  making  the  rails  hollow/,  of  whatever  form  cir- 
cumstances may  render  most  eligible,  the  object  of  which  is  to 
reduce  the  quantity  of  the  metal  in  the  rail,  and  at  the  same  that 
to  retain  the  reqnired  strength ;  secondly,  in  a  method  of  produc- 
ing a  rail  with  a  double  road-way,  to  be  firmly  fixed  as  the  centre 
of  two  lines  of  rail- way.  by  which  contrivance  a  savins;  of  one  rag 
in  four  will  be  effected ;  thirdly,  in  affording  the  means  of  em- 
ducting  water,  gas,  or  other  fluid,  from  place  to  plane,  threaga 
the  hollow  tube  of  the  rail ;  fourthly,  in  employing  the  hofisw 
rail,  as  a  trunk  to  receive  ropes,  chains,  or  rods  passing  from  a 
standing  engine,  or  other  actuating  machine,  for  the  pnrnsss 
of  protecting  these  ropes  or  chains  from  external  injury ;  and, 
fifthly,  in  attaching  to  such  rails  or  tram-ways,  certain  reds, 
wheels,  and  endless  chains,  for  the  purpose  of  drawing;  or  pro- 
pelling carriages  along  the  said  rail-way,  which  rods  and  wfeeeb 
are  to  be  actuated  by  means  of  a  stationary  steam-engine,  «r 
other  stationary  power.  The  hollow  rails  are  either  to  be  cast 
in  a  mould  with  a  suitable  bore  within,  as  castings  are  ma- 
ally  done,  or  welded,  rolled,  or  otherwise  formed  to  the  desired 
external  shape,  leaving  a  recess  within ;  or  they  may  be 
partly  of  metal  tubes  connected  to  stone  or  wooden 
bottoms,  so  as  to  leave  the  internal  part  hollow. — This 
vance  of  rendering  the  rails  hollow  may  be  adapted  to  any  eater* 
nal  form  of  rail,  and  will  be  found  to  save  a  very  great  porta 
of  the  expense  of  metal,  and  yet  retain  the  same  degree  af 
strength  as  if  solid. 

The  construction  of  a  double  line  of  road  with  three  raw 
only,  is  to  be  effected  by  making  the  middle  rail  of  sasVsmt 
breadth  to  allow  two  carriages  to  pass  each  other.    Fig.  1,  is  s 

section  of  two  lines  of  road  esa- 
structed  of  three  hollow  rails,  taat 
in  the  middle  being  broaxl  enough  to 
permit  the  two  carriages  In  ami 
freely.     This  contrivance  may  se 


>c±r  extended  to  a  treble  line  of  read,  to 
' —  be  formed  of  four  rails  instsni  af 


six,  and  so  on,  by  which  means  a  great  saving  of  expense  wl 
accrue  both  in  the  cost  of  the  rail,  and  the  labour  of  hryisg 
down  the  lines.  The  advantages  of  the  broad  rail  for 
the  number  of  lines,  may  be  effected  without  adopting 
hollow  rail;  these  central  lines  may  be  constructed  by 
together  pieces  of  stone,  which  should  be  coated  with 
iron,  or  planks  of  timber. 

The  employment  of  such  hollow  rails  for  the  passage  of 
gas,  or  other  fluid,  from  one  place  to  another,  may  be 
tageously  resorted  to,  where  such  objects  ate  desirable,  witasat 
the  expense  of  additional  pipes  or  tubes ;  and  these 
rails  may  also  be  used  with  great  advantage  as  trunks  for 
ducting  chains,  rods,  or  ropes,  passing  from  standing 
or  other  machines  employed  for  the  purpose  of  drawing  or  pro- 
pelling carriages  along  the  tram- way,  which  chains,  reus,* 
ropes  would  by  that  means  be  protected  from  the  weather  sad 
other  external  injuries. 

The  fifth  head  of  the  invention  respects  the  attachment  of 
rods,  wheels,  gear,  and  endless  chains,  to  such  rails  or  traav 


ways,  for  the  purpose  of  drawing  or  propelling  carriages  there. 
on,  by  the  agency  of  stationary  engines.  One  mode  of  d 
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Oris  purpose  it  thews  at  f  g.  %  which  is  a  plan  of  a  double  line  I  arms  c,  are  made  to  torn ;  and  these  cross  arms  e,  taking  into 
•r  rail-road,  and  ft;.  3,  an  deration  of  the  same.    Along  the  |  the  ladders  and  pressing  against  the  rollers  of  which  the  ladders 
central  line  a.  a,  whieb  is  a  double  rail,  a  series  of  rods  extend ; 
their  extremities  being  connected  together  by  coupling  boxes, 


elotebes,  or  other  means,  so  as  to  enable  the  whole  line  of  rods 
to  turn  as  one  axle,  by  the  actuating  power  of  a  steam-engine, 
or  other  moving  agent,  situated  at  the  extremity  or  in  any  con- 
venient part  of  the  line.    This  power  may  be  applied  immedi- 
ately lo  the  rods,  or  to  the  toothed  wheel  bt  ander  the  rail-way, 
which  wheel  being  made  to  revolve  horizontally,  and  taking 
into  endless  screws  or  pinions  upon  the  rods,  cause  them  to 
tarn.    Below  the  rods  the  toothed  wheel  b  is  placed,  which  re- 
volving horizontally,  works  into  the  pinions  e,  fixed  upon  the 
rod.    Supposing  the  power  of  the  engine  to  be  communicated 
to  the  toothed  wheel  6,  by  meant  of  a  lateral  shaft  and  pinion 
4,  the  revolution  of  the  wheel  b  would  cause  the  rods  a,  a,  a, 
to  turn,  and  other  wheels  similar  to  6,  being  situated  at  certain 
distances  apart  under  the  rail-way,  would  also  be  made  to  re- 
volve in  a  horisontal  direction,  by  means  of  the  several  pinions 
opon  the  central  rods.    On  the  same  axle,  and  under  the  tooth- 
ed wheel  6,  is  the  large  drum  wheel  e,  which  revolves  with  it ; 
toend  this,  and  other  similar  drum  wheels,  situate  on  the  axles 
of  the  toothed  wheels,  at  certain  distances  apart,  the  endless 
chains  /,/,/,/,  are  distended,  and  by  the  revolution  of  the 
drums  these  endless  chains  are  earned  round,  supported  upon 
anti-friction  rollers,  the  endless  chains  being  thus  actuated,  the 
carriages  upon  these  roads  are  drawn  forward  by  means  of 
jointed  arms  g,  g,  extending  from  the  sides  of  the  carriages, 
which  arms  have  claws  at  their  lower  extremities  that  drop  into 
and  take  bold  of  the  links  of  the  chains,  and  thus  by  the  pro- 
gress of  the  chains  actuated  as  above  described,  the  carriages 
are  dsawn  or  propelled  along  the  rail-road ;  and  in  order  to 
continue  their  progress  past  the  breaks  where  the  chains  em- 
brace the  drums,  the  arms,  y,  g,  are  set  so  far  apart,  that  when 
the  foremost  arm  falls  out  of  action  in  passing  the  drum,  the 
binder  arm  has  still  hold  of  the  chain,  which  continues  to  drive 
the  carriage  forward  until  the  foremost  arm  has  come   into 
action  with  the  next  endless  chain.    Thus  a  succession  of  load- 
ed carriages  may  be  advanced  along  one  line  of  the  road,  and 
ethers  returned  on  the  opposite  line,  by  the  agency  of  the  end- 
less chains,  drums,  toothed  wheel,  and  line  of  rods,  actuated  by 
a  ateam  engine,  or  other  moving  power,  situate  at  the  extremity 
of  the  Hue  of  rail-road,  or  any  convenient  places  upon  the  line. 
Aootber  mode  of  impelling  carriages  opon  a  similar  double  line 
of  rails,  Is  proposed  by  the  patentee,  varying  in  a  slight  degree 
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from  the  foregoing.    Fig.  4,  is  a  plan  of  such  a  line,  and  fig.  5, 
is  a  side  view  or  elevation  of  the  same ;  a%  a,  is  a  scries  of  rods 

Kssing  under  the  central  rail  connected  together  by  coupling 
xes  as  above  described.  At  suitable  distances  apart  on 
these  rails  are  bevelled  pinions,  taking  into  other  bevel  pinions 
at  the  inner  extremities  of  the  cross  shafts  6,  b,  and  at  die  outer 
extremities  of  these  cross  shafts  are  rotatory  cross  arms  c,  c. 
On  the  outer  side  of  each  tram  carriage  a  sort  of  ladder  rf,  </, 
is  affixed,  by  arms  extending  from  the  axle  trees,  and  thus  by 
the  rotation  of  the  central  cods  a,  the  cross  shafts  a,  with  their 
91-2. 


are  formed,  by  tbeir  rotation  drive  the  carriage  forward  upon 
the  rail-way. 

ROAD,  or  Road  Stead,  a  bay  or  place  of  anchorage,  at  some 
distance  from  the  shore,  on  the  sea-coast,  whither  ships  or  ves- 
sels occasionally  repair,  to  receive  intelligence,  orders,  or  ne- 
cessary supplies,  or  to  wait  for  a  more  favourable  wind,  &c. 

A  Good  Roadstead,  is  that  which  is  protected  from  the  reign- 
ing winds  and  the  swell  of  the  sea,  has  a  good  anchoring  ground, 
and  is  a  competent  distance  from  the  shore. 

An  Open  Road,  is  one  which  is  not  sufficiently  enclosed  from 
the  wind  and  sea. 

ROADER,  or  Roadster,  a  vessel  riding  at  anchor  in  a  road, 
bay,  or  river.  If  a  vessel  under  sail  strike  against  any  roader 
and  damage  her,  the  former  is  obliged  by  law  to  make  good 
the  damages  sustained  by  the  latter ;  roaders  are  careful  to 
anchor  at  a  competent  distance  from  each  other,  so  as  not  to 
intercept  each  other's  departure* 

ROASTING,  in  Metallurgy,  the  separation  of  volatile  bodies 
from  those  which  are  more  fixed. 

ROBANDS,  or  Rope  Bands,  pronounced  Robins,  short  flat 
pieces  of  rope,  having  an  eye  worked  in  one  end :  they  are  used 
in  pairs  to  tie  the  upper  edges  of  the  square  sails  to  their  respec- 
tive yards ;  the  long  leg  passing  over  the  yard  two  or  three  times 
round,  and  the  short  leg  coming  under  is  tied  to  it  upon  the  yard. 

ROBBERY,  is  a  felonious  taking  away  of  another  man's 
goods  from  his  person  or  presence  against  his  will,  putting  him 
in  fear  in  order  to  steal  the  same.  The  value  is  immaterial. — If 
a  man  force  another  to  part  with  his  property,  for  the  sake  of 
preserving  his  character  from  the  imputation  of  having  been 
guilty  of  an  unnatural  crime,  it  will  amount  to  a  robbery,  even 
though  the  party  was  under  no  apprehension  of  personal 
danger.  If  any  thing  is  snatched  suddenly  from  the  head,  hand, 
or  person  of  any  one,  without  any  struggle  on  the  part  of  the 
owner,  or  without  any  evidence  of  force  or  violence  being  ex- 
erted by  the  thief,  it  does  not  amount  to  robbery.  Bnt  if  any 
thing  be  broken  or  torn  in  consequence  of  the  sudden  seiaure, 
it  would  be  evidence  of  such  force  as  would  constitute  a  rob- 
bery ;  as  where  a  part  of  a  ladj  's  hair  was  torn  away  by. snatching 
a  diamond  pin  from  her  head,  and  an  ear  was  torn  by  pulling 
off  an  ear-ring ;  each  of  these  cases  was  deemed  a  robbery. 

By  7  George  II.  c.  21.  If  any  person  shall  with  any  offensive 
weapon,  assault,  or  by  menaces,  or  in  any  forcible  or  violent 
manner,  demand  any  money  or  goods,  with  a  felonious  intent 
to  rob  another,  he  shall  be  guilty  of  felony  and  shall  be  trans- 
ported for  seven  years. 

If  any  person  being  out  of  prison  shall  commit  any  robbery, 
and  afterwards  discover  two  or  more  persons  who  shall  commit 
any  robbery,  so  as  two  or  more  shall  be  convicted,  he  shall 
have  the  king's  pardon  for  all  robberies  he  shall  have  committed 
before  such  discovery. 

Highway  robbery  differs  from  robbery  only  in  this,  that  there 
ia  a  reward  of  £40  for  the  apprehending  of  the  offender,  and  the 
horse  which  the  robber  rides  is  forfeited. 

ROBERVAL,  Giles  Personne,  an  eminent  French  mathe- 
matician, was  born  in  1(102,  and  died  in  1675.  at  the  age  of  73. 

ROBINS,  Benjamin,  a  distinguished  English  mathematician, 
was  born  at  Bath,  in  1707,  and  early  discovered  very  superior 
talents,  particularly  for  mathematical  and  philosophical  sub- 
jects, which  he  afterwards  pursued  with  great  success. 

ROBUR  Cakolinlm,  the  Royal  Oak.    See  Constellation 

ROCK,  a  stony  mass,  forming  a  part  of  the  substance  of  this 
globe.    Rocks  are  divided  into  five  classes:  namely,  1.  Primi- 
tive rocks.— 2.  Rocks  of  transition— 3.  Stratified  or  sccondaiy 
rocks— 4.  Alluvial  depositions — 5.  Volcanic  rocks. 
10  T 
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A  J/«y  Tide  Rock,  a  rock  wbich  appears  above  water  at  half 
ebb. 

ROCK  Work,  any  sort  or  work  or  design  which  is  formed  of 
fragments  of  rocks,  or  large  stones,  in  gardens  or  pleasure 
grounds. 

Rock  Butter,  in  Mineralogy,  a  saline  mineral  formed  in  the 
fissures  of  rocks  of  alum  slate.  It  is  a  kind  of  native  alum,  and 
feels  greasy  to  the  touch,  and  hence  its  name. 

Rock  Cork,  a  flexible  and  somewhat  elastic  mineral,  found  in 

mineral  veins.    It  is  very  soft,  cracks  when  handled,  but  breaks 

with  difficulty  ;  it  is  so  light  as  to  swim,  and  is  almost  infusible 

with    the    blowpipe,    so   that  it  somewhat  approximates  to 

asbestos. 

Rock  Crystal,  the  purest  variety  of  the  crystallized  quartz. 

Rock  Salt,  a  natural  salt,  of  the  same  kind  as  common  table 
salt.  This  useful  mineral  forms  large  beds  and  masses  in  many 
parts  of  the  world,  and  even  composes  entire  mountains.  In 
this  country,  the  salt  mines  of  Cheshire  are  found  very  pro- 
ductive. 

ROCKET,  Sky.  See  Fireworks. 

Rocket,  Congreve' s.  This  is  a  new  species  of  war  rockets, 
deriving  their  name  from  the  inventor,  Sir  William  Congreve. 
They  differ  from  the  common  rocket,  as  well  in  their  magnitude 
and  construction,  as  in  the  powerful  nature  of  their  composi- 
tion ;  which  is  such,  that  without  the  incumbrance  of  any  ord- 
nance, (the  rocket  containing  the  propelling  power  wholly 
within  itself,)  balls,  shells,  caseshot,  and  carcasses,  may  be 
projected  to  the  distance  of  from  1000  to  3000  yards,  which 
renders  them  a  most  efficacious  species  of  artillery ;  as  they 
may  not  only  be  employed  in  every  case,  and  for  every  pur- 
pose, of  the  usual  fight  and  heavy  ordnance,  but  they  are 
available  also  in  a  variety  of  instances,  in  which  the  nature  of 
the  ground,  or  other  impediments,  prevent  the  effectual  intro- 
duction of  that  arm.  These  rockets  are  of  various  dimensions, 
as  well  in  length  as  in  calibre,  and  are  differently  armed  accord- 
ing as  tbey  arc  intended  for  the  field,  or  for  bombardment 
and  conflagration;  carrying,  in  the  first  instance,  either  shells 
or  caseshot,  which  may  be  exploded  at  any  part  of  their  flight, 
spreading  death  and  destruction  amongst  the  columns  of  the 
enemy ;  and  in  the  second,  where  they  are  intended  for  the 
destruction  of  buildings,  shipping,  stores,  &c.  they  are  armed 
with  a  peculiar  species  of  composition,  which  never  fails  of 
destroying  every  combustible  material  with  wbich  it  comes  in 
contact.  The  latter  are  called  carcass  rockets,  and  were  first 
used  at  Boulogne,  their  powers  having  been  previously  demon- 
strated in  some  experiments  made  at  Woolwich,  by  Sir  Wil- 
liam Congreve,  in  the  presence  of  Mr.  Pitt  and  several  of  the 
cabinet  ministers,  in  the  month  of  September,  1805.  Sir  Sidney 
Smith  was  ordered  to  command  the  expedition  intended  for  this 
purpose  ;  but  from  the  lateness  of  the  season,  it  being  near  the 
end  of  November  before  the  preparations  were  completed, 
nothing  was  done  that  year.  In  1806,  Sir  William  Congreve 
renewed  his  proposition  for  the  attack  of  Boulogne  by  rockets, 
which  was  ordered  to  be  put  in  execution  after  Lord  Moira, 
at  that  time  master-general  of  the  ordnance,  and  Lord  Howick, 
first  lord  of  the  admiralty,  had  satisfied  themselves  of  the  effica- 
cious nature  of  the  weapons,  from  other  experiments  made 
again  at  Woolwich  for  that  purpose.  The  attack  was  accord- 
ingly made  under  the  command  of  Commodore  Owen,  late  in 
October,  1806 ;  having  been  put  off  during  the  summer  months, 
in  consequence  of  the  negociations  for  peace,  at  that  time  pend- 
ing between  the  courts  of  England  and  France.  From  this 
delay,  however,  instead  of  being  conducted  upon  the  grand 
scale  at  first  intended,  it  became  a  mere  desultory  attack,  in 
wbich  not  more  than  200  rockets  were  fired.  The  town,  how- 
ever, was  set  on  fire  by  the  first  discharge,  and  continued 
burning  for  near  two  days;  it  was  supposed  also  that  some 
shipping  were  destroyed,  but  the  greater  part  of  the  rockets 
certainly  went  over  the  basin  into  the  town.  After  this,  their 
first  introduction  as  a  military  weapon,  the  carcass  rockets 
have  been  used  in  almost  every  expedition,  and  in  nearly  all 
under  the  immediate  inspection  of  their  inventor.  Their  repu- 
tation was  completely  established  at  Copenhagen,  where  they 
did  incredible  execution  :  after  the  siege,  they  were  ordered 
by  Lord  Chatham,  the  master  general  of  the  ordnance,  to  be 
reported  upon  by  a  committee  of  field  officers  of  artillery,  who 


bad  witnessed  their  effect  in  that  boaibordment,  and  who  pro- 
nounced them  to  be  "  a  powerful  auxiliary  to  the  present  synesi 
of  artillery."  Indeed,  the  powers  of  this  weapon  are  now  esa- 
blished  upon  the  best  of  all  testimonies,  the  best  of  all  crite- 
rions,  the  testimony  of  the  enemy ;  a  striking  instance  of  waka 
occurred  at  the  siege  of  Flushing,  where  General  Monnet,tke 
French  commandant,  made  a  formal  remonstrance  to  Lord 
Chatham  respecting  the  use  of  them  in  that  bombardment ;  tats 
which  no  better  fact  need  be  recorded  of  the  effect  they  smt 
have  produced.  If  such,  therefore,  be  the  acknowledged  power 
of  the  weapon  in  such  an  early  stage  of  its  progress,  and  osir 
when  a  handful,  as  it  were,  were  used,  merely  by  way  of  expe- 
riment, under  the  inventor,  with  not  more  than  twenty  or  thirty 
men  to  assist  him,  what  may  not  be  expected,  when  regular)? 
organized  in  the  service,  and  generally  combined  with  the  ether 
implements  of  bombardment? 

ROCKY,  composed  or  abounding  in  stone,  slate,  &c  as  dis- 
tinguished from  sandy,  muddy,  &c. 

ROD,  or  Pole,  a  long  measure  of  16i  linear  feet,  or  sqmart 
measure  of  272£  square  feet. 

RODDEN  Cribs,  in  Agriculture,  a  sort  of  large  wicker-vctt 
basket,  for  containing  the  hay  or  other  fodder  in  farm  yards. 

ROE,  the  spawn  or  seed  of  fish.  That  of  male  fishes  is  an- 
ally distinguished  by  the  name  of  soft  roe,  or  milt,  aod  tsattf 
the  female  by  hard  roe  or  spawn. 

ROEMER,  Olaus,  a  celebrated  Danish  mathematician,  was 
born  in  Jutland  in  1644,  but  spent  several  years  at  Paris,  daraf 
which  time  he  discovered  the  progressive  motion  of  light  kf 
observations  on  the  eclipses  of  Jupiter's  satellites  ;  to  hjaiabe 
we  owe  the  theory  of  epicycloids,  and  their  application  to  tat 
teeth  of  wheels  in  machinery,  which  De  La  Hire  aftenrank 
wished  to  appropriate  to  himself. 

ROESTONE,  Oolite,  in  Mineralogy,  so  called,  becasseit 
is  composed  of  small  round  globules,  supposed  to  resemble  tW 
roes  of  fishes,  imbedded  in  a  calcareous  cement.  These  glossies 
vary  in  size  from  a  grain  of  mustard  to  that  of  a  pea,  and  tie 
evidently  the  result  of  crystallization. 

ROGATION  Week,  the  week  immediately  preceding  Wait 
Sunday,  thus  called  from  three  fasts  therein. 

ROGUE,  in  Law,  an  idle  and  sturdy  beggar,  who,  by  asaest 
statutes,  for  the  first  offence  was  punished  by  whipping,  aai 
boring  through  the  gristle  of  the  right  ear  with  a  hot  iron.  Foe 
the  second  offence,  if  above  the  age  of  eighteen,  be  was  u>  W 
put  to  death. 

Rogue's  March,  in  Military  language,  a  peculiar  beat  of  He 
drum,  accompanied  by  fifes,  when  a  soldier  is  drummed  ostsf 
a  regiment,  or  prostitutes  are  expelled  a  camp  or  garrisos. 

Rogue's  Yarn,  a  name  given  to  a  rope-yarn,  which  if 
twisted  in  a  contrary  manner  to  the  rest  of  a  rope,  and  bckg 
tarred,  if  in  a  white  rope,  but  white  if  in  a  tarred  rope,  is  esssy 
discovered  ;  it  is  placed  in  the  middle  of  the  strand  in  all  cables 
or  cordage  made  for  the  king's  service  to  distinguish  themfroa 
the  merchant's  cordage. 

ROHATJLT,  James,  a  French  Philosopher,  was  born  in  1630; 
and  very  early  became  a  great  admirer  and  advocate  of  tie 
philosophy  of  Descartes,  in  defence  of  which  he  wrote  his  "  Phy- 
sics," wbich  was  afterwards  translated  into  Latin  by  Dr.  Clark, 
with  corrections,  the  best  edition  of  which  is  1718. 

ROLL,  in  Law,  signifies  a  schedule  or  parchment  which  mij 
be  rolled  up  in  the  hand  into  the  form  of  a  pipe. 

ROLL,  or  Roller,  is  also  a  piece  of  wood,  iron,  brass,  fcc 
of  a  cylindrical  form,  used  in  the  construction  of  several  na- 
chines,  and  in  several  works  and  manufactures. 

ROLLE,  Michel,  a  French  mathematician,  born  in  1652,  tad 
died  in  1685,  in  his  53d  year. 

ROLLER,  in  Gunnery,  is  a  round  piece  of  wood,  about  aise 
inches  in  diameter,  and  four  feet  long,  used  in  moving  mortars 
from  one  place  to  another  when  near.  Rollers  are  very  numer- 
ous, and  are  applied  to  various  purposes, — in  machinery,  is 
agriculture,  and  in  domestic  life. 

Roller,  a  cylindrical  piece  of  timber  fixed  either  horiioo- 
tally  or  vertically  in  different  parts  of  a  ship,  so  as  to  revolve 
about  an  axis ;  it  is  used  to  prevent  the  cables,  hawsers,  aod 
running  rigging,  from  being  chafed,  by  lessening  the  friction  tbey 
would  otherwise  sustain. 

Rollers,  are  alio  moveable  pieces  of  wood  of  the  same  figure, 
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■wich  are  occasionally  placed  under  boil*,  pieces  of  timber, 
kc.  in  order  to  move  them  with  greater  f»ciiitj. 

ROLLING,  that  motion  of  a  body,  which  in  caused  by  Its 
■ectilincar  motion  being  resisted,  by  the  friction  of  some  sur- 
«ee  or  otherwise ;  whereby  its  several  parts  come  successively 
iat  cootaot  with  that  plane  or  surface ;  sacb  is  the  motion  of  a 
Mtriage  wheel  upon  the  ground,  Sic.     See  Rotation. 

ROLLING,  the  motion  by  which  the  ship  rocks  from  side  to 
aide  like  a  cradle,  occasioned  by  the  agitation  of  the  sea.  Roll- 
ing is  accordingly  a  sort  of  revolution  about  an  imaginary  axis 
passing  through  the  centre  of  gravity  of  ft  ship,  so  that  the 
nearer  the  centre  of  gravity  is  to  the  keel,  the  more  violent  will 
he  the  rolling  motion;  because  the  centre  about  which  the 
vibrations  are  made,  is  placed  so  low  in  the  bottom,  that  the 
resistance  made  by  the  keel  to  the  volume  of  water  which  it 
tf splices  in  rolling,  bears  very  little  proportion  to  the  force  of 
the  vibration  above  the  centre  of  gravity,  the  radius  of  which 
extends  as  high  as  the  mast-heads.  But  if  the  centre  of  gravity 
Is  placed  higher  above  the  keel,  the  radius  of  vibration  will  not 
only  be  diminished,  but  an  additional  force  to  oppose  the  mo- 
tion of  rolling  will  be  communicated  to  that  part  of  the  ship's 
bottom  which  is  below  the  centre  of  gravity.  Many  fata)  dis- 
asters hate  arisen  to  ships  from  their  violent  rolling,  as  the  loss 
st*  the  masts,  loosening  the  cannon,  and  straining  the  decks  and 
sides;  it  is  therefore  particularly  necessary  to  guard  against  it 
as  much  as  possible,  not  only  in  the  construction  of  the  bottom, 
hart  by  causing  the  centre  of  gravity  of  the  ship  to  fall  as  near 
the  load-water  line  as  possible,  which  can  only  be  effected  by  a 
iadirioui  arrangement  of  the  ballast  or  cargo. 

ROLLING  Machine,  for  making  the  brass  mouldings  in 
landers,  and  in  the  brass  work  or  grates.  The  invention  of  this 
machine  originated  in  a  cause,  which  has  since  operated  in 
producing  many  others,  namely,  the  reduction  of  prices  at  the 
peace.  The  usual  mode  of  raising  the  brass  mouldings  pre- 
vioos  to  that  period,  was  by  hammering  and  pressing,  which 
being  very  laborious  as  well  as  tedious,  Mr.  M'Kinnon  turned 
sis  attention  to  the  invention  of  some  other  mode  by  which  the 
speration  might  be  rendered  more  easy  and  loss  expensive, 
m  price  of  the  manufactured  article  had  fallen  so  low,  and  the 
wages  of  the  workmen  not  having  suffered  a  corresponding 
depression,  rendered  this  almost  necessary  ;  and,  accordingly, 
■Iter  some  trials,  the  present  machine  was  constructed,  which 
uuwers  the  purpose  most  perfectly.  The  invention  is  entirely 
sin  own  ;  but  a  knowledge  of  its  construction,  (which  is  ahun- 
lantly  simple.)  having  been  communicated  to  some  Individuals 
through  the  medium  of  workmen  who  had  been  with  him,  it  Is 
ssnr  generally  known  to  manufacturers  in  the  line,  and  we 
therefore  consider  it  unnecessary  to  withhold  it  from  the  public. 

Dettripth*  of  iki  Machine.— ¥\%.  1.  A  the  bottom,  and  B  B 
law  sides  or  uprights  of  the  frame  ;  gg,  two  moveable  rollers, 
iskd  «f«f  guides,  of  which  there  are  two  on  each  side  of  the 
Fig.%  Fig.  1. 
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reisers ;  see  fig.  3.  When  the  machine  is  to  be  used,  it  Is  placed 
est  an  iron  stand,  two  feet  and  a  half  high,  and  fastened  to  the 
lour.    The  screws  etw.it  then  screwed  upwards,  to  separata 


the  rollers  so  as  to  admit  the  flat  plate  of  brass  to  be  moulded. 
The  cod  of  (he  plate  being  then  inserted  between  the  rollers, 
the  screws  c  c  are  screwed  down,  and  the  rollers  turned  by 
handles  attsched-to  the  square  projecting  ends  AA.  By  this 
motion,  the  brass  will  acquire  the  same  moulding  as  is  formed 
upon  the  rollers,  of  which  there  are  a  great  variety  of  patterns. 
Should  the  moulding  be  not  completely  formed  after  having 
gone  once  through.  It  is  only  necessary  to  screw  the  rollers 
tighter  together,  and  pass  it  through  until  the  accurate  form  be 
obtained.  The  rollers  in  the  drawing  are  used  chiefly  for  the 
ornamental  brass  work  of  grates.  When  fenders  are  to  be 
made,  one  of  the  uprights,  B,  at  the  left  hand,  fig.  I,  is  to  be 
removed  to  the  end  of  the  sole  plate,  to  admit  the  fenders.  The 
operation  of  making  these,  being  in  every  respect  the  same  as 
described  above,  it  is  unnecessary  to  be  more  minute. 

ROLLING  Mill,  in  Metallurgy,  is  a  mill  for  reducing 
muses  of  iron,  copper,  or  other  metals,  into  even  parallel  bars, 
or  thin  plates.  This  is  effected  bypassing  the  metal,  whilst 
red  hot,  between  two  cylindrical  rollers  of  steel,  put  in  motion 
by  the  mill,  and  being  so  mounted  in  a  strong  metal  frame  that 
they  cannot  recede  from  each  other,  they  can  press  the  melal 
which  is  passed  between  them,  and  reduce  it  to  a  thickness 
equal  to  the  space  between  their  surfaces.  Rolling  mills  have 
not  been  in  general  nse  until  within  about  ninety  years. 

Rolling  Tackle,  a  purchase  occasionally  fixed  on  the  wea- 
ther quarter  of  a  yard,  in  order  to  confine  it,  and  prevent  its 
chafing  when  a  ship  rolls  heavily. 

ROMA1N,  in  Agriculture,  the  name  of  a  plant  cultivated  in 
the  fields,  and  called  fay  English  farmers  French  vetches. 

ROMAN  CATHOLICS,  in  Church  History,  a  name  given  to 
those  Christians  who  believe  the  doctrines  and  submit  to  the 
discipline  of  the  church  of  Rome.  They  are  also  called  Papists, 
from  papa,  father,  the  pope. 

ROMANCE,  a  fabulous  relation  of  certain  intrigues  and 
adventures  in  love  and  gallantry,  invented  to  entertain  the 
frivolous  and  fickle  among  readers.  Sometimes  they  arc  in- 
structive, but  more  generally  they  are  delusive,  by  representing 
as  true,  what  has  no  real  existence. 

ROOD,  a  square  measure,  the  fourth  of  an  acre.  .See  Measure. 

ROOF.    See  House. 

ROOK,  in  Ornithology,  a  well-known  bird  of  the  crow  kind, 
Many  corious  particulars  belong  to  their  natural  history. 

ROOKERY,  in  rural  economy,  a  term  applied  to  a  nursery 
of  rooks,  where  they  build  their  nests  and  collect  in  large  num- 
bers. Rookery  is  also  applied,  in  cant  language,  to  a  house  in 
which  females  of  abandoned  character  associate. 

ROOM,  at  Sea,  a  name  given  to  some  particular  apartment 
in  a  ship,  as.  ikr  Cook  Rovm.  See  the  Article  Gilley.  The 
Bread  Room,  is  in  the  aftermost  part  of  the  hold,  bcine  parti- 
tioned off  and  properly  lined,  to  receive  the  bread,  and  seep  it 
dry.  Gun  Room  ;  Light  Room.  Steward  Room,  the  apartment 
where  the  steward  weighs,  measures,  and  serves  out  the  pro- 
visions to  the  ship's  company ;  it  is  usually  situated  on  the 
orlop  deck,  adjoining  to  the  bread-room.  Sail  Roomt,  arc  place* 
on  the  orlop  deck,  enclosed  for  the  reception  of  the  sails  ■  they 
are  distinguished  according  to  their  relative  situation,  as,  the 
fore-sail  room,  the  after  sail-room. 

Spirit  Room,  a  space  in  the  after  part  of  a  ship's  hold,  set 
apart  for  the  reception  of  wine,  brandy,  fcc. 

Ward  Roon,  a  room  over  the  gun-room  in  ships  of  war.  where 
the  lieutenants  and  other  principal  officer!  sleep  and  mess. 

ROOT,  in  Arithmetic  and  Algebra,  denotes  a  quantity,  which 
being  multiplied  a  certain  number  of  times  into  itself,  produces 
another  number,  called  a  power,  and  of  which  power  the  origi- 
nal quantity  is  called  the  root.  Roots  are  distinguished  into 
Snare  roots,  cube  roots,  biquadratic  roots,  &c.  or  into  '2d,  3d, 
a,  6th,  Ice.  roots,  which  depend  upon  the  number  of  multipli- 


plied  together,  it  is  called  the  squat 

the  cube  or  third  root ;  if  four,  the  biquadratic  or  fourth  mot. 
Ice.:  thus  8  is  the  square  root  offit  ;  4  is  the  cube  root  of  CA  ; 
3  is  the  sixth  root  of  61,  esc.  etc.  For  the  extraction  of  the  routs 
of  numbers,  tee  Extraction'. 

Root,  in  Mathematics,  a  quantity  considered  as  the  basis 
or  foundation  of  higher  power ;  or  one  which,  being  multiplied 


coo 


KOS 


DICTIONARY   OP   MECHANICAL  SCIENCE. 


HOT 


into  itself  any  number  of  times,  produces  a  square,  cubic,  biqua- 
dratic, Ice.  quantity ;  called  the  secoad,  third,  fourth,  ice.  power 
of  the  root,  or  quantity  so  multiplied  into  itself. 

Root,  io  vegetable  physiology,  is  an  important  part  of  the 
vegetable  body,  being  the  basis  of  the  whole,  and  what  is  first 
produced  from  the  seed  when  evolt  ed  by  the  process  of  germi- 
nation. Its  uses  are  to  fix  the  plant  in  the  ground,  and  to 
derive  nourishment  for  its  support. 

ROPES,  are  a  gcoeral  name  given  to  all  sorts  of  cordage 
above  one  inch  in  circumference,  used  in  rigging  a  ship.  Ropes 
are  of  two  descriptions,  viz.  Cable-laid,  which  are  composed 
of  nine  strands,  the  three  great  strands  containing  each  three 
small  strands;  and  Hawse-laid,  which  are  made  with  three 
strands,  each  composed  of  a  certain  number  of  rope-yarns  in 
proportion  to  its  required  thickness. 

Rope  Yarn,  the  smallest  and  simplest  part  of  any  rope,  being 
one  of  the  threads  of  which  a  strand  is  composed,  so  that  the 
sise  of  the  latter,  and  of  the  rope  in  which  it  is  twisted,  are  de- 
termined by  the  number  of  rope-yarns. 

ROQUET,  in  Zoology,  the  name  of  a  species  of  American 
lizard,  small  in  size,  of  a  reddish  brown  colour,  variegated  with 
black  and  yellow  spots.  Its  eyes  are  particularly  vivid  and 
sparkling. 

ROSA,  the  Rose,  a  fragrant  flower,  too  well  known  to  require 
any  description  in  this  work.  The  species  are  exceedingly 
numerous. 

ROSADE,  a  kind  of  liquor  prepared  of  pounded  almonds 
and  milk,  mixed  with  clarified  sugar. 

ROSARY,  in  the  Romish  church,  is  a  chaplet  consisting  of 
five  or  fifteen  decades  of  beads,  to  direct  the  recitation  of  so 
manv  Ave  Maria's  in  honour  of  the  Virgin.  It  also  denotes  a 
particular  mass  or  form  of  devotion  addressed  to  the  Virgio,  to 
which  the  chaplet  of  that  name  is  accommodated. 

ROSE  Engine,  a  machine  used  for  turning  articles  in  wood 
like  a  common  lathe,  with  additional  properties,  by  which  the 
'  surface  of  the  wood  that  has  been  turned  can  afterwards  be 
engraved  with  a  great  variety  of  patterns  of  curved  lines. 
These,  in  general,  are  denominated  from  the  French  rosette, 
from  a  distant  resemblance  which  they  have  to  a  full-blown 
rose,  and  hence,  the  machine  is  called  a  rose  engine.  Its  con- 
struction is  remarkably  curious. 

ROSEWOOD,  How  to  make  Imitation*  of.— Brush  the  wood 
over  with  a  strong  decoction  of  logwood,  while  hot ;  repeat  this 
process  three  or  four  times;  put  a  quantity  of  iron  filings 
amongst  vinegar ;  then,  with  a  flat  open  brush,  made  with  a 
piece  of  cane,  bruised  at  the  end  or  split  with  a  knife,  apply  the 
solution  of  iron  filings  and  vinegar  to  the  wood,  in  such  a  man- 
ner as  to  produce  the  fibres  of  the  wood  required.  After  it  is 
dry,  the  wood  must  be  polished  with  turpentine  and  bees-wax. 

ROSICRUS1ANS,  a  sect  of  hermetical  philosophers,  first 
noticed  in  Germany  in  the  fourteenth  century.  An  affected 
secrecy  gave  them  fame,  especially  as  they  pretended  to  have 
discovered  the  philosopher's  stone.  But  when  it  was  proved 
they  had  nothing  to  conceal,  they  sunk  into  neglect,  and  finally 
into  contempt.  ' 

ROSIN.    See  Resin. 

ROSMARUS,  the  name  of  an  animal ;  sometimes  called  the 
Sea  Horse,  bnt  more  commonly  the  Mast. 

ROSMARINUS,  Rosemary,  a  genus  of  the  monogynia  order, 
in  the  diandria  class  of  plants,  and  in  the  natural  method  rank- 
ing under  the  42d  order,  verticillatas.  The  corolla  is  unequal, 
with  its  upper  lip  bipartite;  the  filaments  are  long,  curved, 
and  simple,  eaoh  having  a  small  dent.    There  are  two  species. 

ROSOMACHA,  in  Zoology,  a  name  given  by  the  Russians 
to  the  glutton.  Claus  says,  they  are  taken  by  the  hunters 
chiefly  for  their  skins,  which  are  much  esteemed  by  persons  of 
fortune,  for  robes,  the  fur  being  naturally  variegated  with  bright 
colours  resembling  flowers. 

ROSTRA,  in  Antiquity,  a  part  of  the  Roman  Forum,  in 
which  orations,  pleadings,  funeral  harangues,  &c.  were  deli- 
vered. The  Rostrum,  taken  as  a  sort  of  chapel  out  of  the 
Forum,  was  furnished  with  an  eminence  on  which  the  orators 
stood  to  speak,  and  to  this  elevation  the  name  was  more  parti- 
cularly applied.  Hence,  the  term  Rostrum  lias  been  transfer- 
red to  pulpits,  platforms,  and  stages,  in  the  preseot  day. 

ROSTRUM,  in  Ornithology,  literally  denotes  the  beak  of  a 


bird,  and  is  applied  to  the  bard  and  homy  edges  of  the  bill, 
which  answer  to  the  mandible  in  quadrupeds.  Hence  the 
word  is  figuratively  applied  to  the  prow  or  head  of  asssa. 
Rostrum  is  also  used  to  designate  an  instramems  wish  whim 
paper  is  ruled  for  musical  compositions.  Aoetnms,  in  Che- 
mistry, signifies  the  nose  or  beak  of  the  common  sJembie^waam 
conveys  the  liquor  distilled  into  the  receiver.  la  Surgery, 
Rostrum  is  a  sort  of  crooked  scissars  need  for  the  dilation  of 
wounds.  It  likewise  means  the  piece  of  flesh  situated  between 
the  margins  of  a  hare-lip.  In  Botany,  Rmstrmm  empresses  n» 
beak  of  a  seed,  or  rather  the  elongation  of  the  apex  of  aaeksd 
seeo. 

ROT*  in  rural  economy*  a  sort  of  putrid  decay  taking  phut 
gradually,  in  various  substances,  either  from  the  effects  sf 
moisture,  or  other  causes. 

Rot,  is  also  a  disease  incident  to  sheep  and  other  animals,  is 
which  the  liver  and  lungs  are  affected,  and  a  tendency  to  drossy 
is  produced.  It  is  chiefly  connected  with  moisture,  bat  m 
causes  have  not  yet  been  satisfactorily  explored. 

Rot,  Dry.    See  Dry  Rot. 

Rot,  in  hops,  is  a  disease  in  the  crops  of  this  vakask 
article,  very  similar  to  moaldinees. 

ROTA,  in  Mechanics.    Set  Wheel. 

Rota  Aristottlicm*  or  ArUftU's  Whnl9  denotes  a  psablon  is 
mechanics  proposed  by  Aristotle  ooneeroins;  the  motion  ef  s 
coach  wheel ;  viz.  that  the  nave  of  a  wheel  describes  by  istauv 
tion,  (supposing  it  to  roll  along  a  plane,)  a  line  of  the 
length  as  the  circumference  by  its  motion  on  the  ground ; 
was  long  considered  paradoxical,  nor  was  it  clearly 
till  M.  Meyran,  a  Frenchman,  sent  a  satisfactory  solution  of  it 
to  the  Academy  of  Sciences,  the  principle  of  which  is,  last 
each  point  of  the  circumference  of  the  nave,  as  it  approaches 
the  plane,  is  drawn  forward  over  a  space  greater  than  atani 
whereas  every  point  and  part  of  the  circumference  ef  1st 
wheel  passes  over  a  space  exactly  equal  to  itself. 

ROTATION,  the   motion   of  the.  different  parts  of  a 
body  about  an  axis  called  the  axis  of  rotation,  being 
tinguished  from  the  progressive  motion  of  a  body  about 
distant  point  or  centre;  thus  the  diurnal  motion  of  the 
is  a  motion  of  rotation,  but  its  annual  motion  one  ef 
I u tion.    When  a  solid  body  turns  round   an    axis, 
its  shape  and  dimensions  unaltered,  every  particle  is 
describing  a  circle  round  this  axis,  whioh  axis  peu 
the  centre  of  the  circle,  and  is   perpendicular  to  its 
Moreover,  in  any  instant  of  the  motion  the  particle  is 
at  right  angles  with  the  radius  vector,  or  Use  joining  Hue* 
its  centre  of  rotation;  therefore,  in  order  to    ascertain  Ins 
direction  of  any  particle,  we  may  draw  a  line  from  thntpss- 
ticle  perpendicular  to  the  axis  of  rotation.    Tins  fcms  vmse 
in  the  plane  of  the  circle   of   rotation  of  that  partisan,  mi 
will  be  its  radius  vector,  and  a  line  drawn  from  the  permit 
perpendicular  to  its  radius  vector,  will   be  a    tangent  to  tat 
circle  of  rotation,   and   will  represent  the   direction  ef  tat 
motion   of  this  particle.    The  whole  body  being  sopposei  ts 
turn  together,  it  is  evident,  that  when  it  has  made  one  csnv 
pletc  rotation,  each  point  has  described  the  circumference  sf 
a  circle,  and  the   whole   paths  of  the  different  particles  wB 
be  in  the   ratio  of  these  circumferences,   and   the  it  faro  sf 
their  radii ;  and  this  is  also  true  of  any  portion  of  si 
curoferences,  that  is,  the  velocities  of  the  different 
are  proportional  to  their  radii  vectorcs,  or  to  their 
from  the  axis  of  rotation.    And  all  these  motions  are  hi 
rallel  planes,  to  which  the  axis  of  rotation  ia  peipentimfe 
Hence  it  follows,  that  when  we  compare  the  rotation  ef  ef- 
ferent bodies  in  respect  of  velocity,  it  is  evident  that  item* 
not  be   done  by  directly  comparing  the  velocity  of  any  par- 
ticle in  one  of  the  bodies  with  that  of  any  particle  ef  sw 
other ;  for  as  all  the  particles  of  each  have  different  idea 
ties,  this  comparison  can   establish  no  ratio.    Bnt  we  nay 
familiarly  compare  such   motions  by  the  number  of  eosmhw 
turns  which  they  make  in  any  equal  portions  of  time.  There- 
fore as  the  length  or  number  of  feet  described  by  a  body  is 
rectilinear  motion  is  a  proper  measure  of  its  progressive  ve- 
locity, so  the  angle  described  by  any  particle  of  awMriiagbstj 
is  a  proper  measure  of  its  velocity  of  rotation ;  and  in  this  mea- 
ner may  the  rotation  of  two  or  more  bodies  be  compared,  aai 
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this  velocity  is  with  propriety  called  the  angular  velocity. 
In  what  is  stated  above,  we  have  had  principally  in  view  a 
fixed  and  permanent  axis  of  rotation,  the  body  not  being  sup- 
posed at  liberty  to  revolve  about  any  other  ;  bnt  it  is  obvious 
that  if  any  force  ii  impressed  upon  a  body,  or  system  of  bodies, 
in  free  space,  (unless  that  force  be  exerted  in  a  direction  pasting 
through  the  centre  of  gravity  of  the  system)  a  rotatory  motion 
will  ensue  about  an  axis  passing  through  the  centre  of  gravity 
of  the  system  ;  and  the  centre  about  wbich  this  motion  is  per- 
formed, is  called  the  centre  of  spontaneous  rotation.  A  body  may 
begin  to  revolve  on  any  line  as  an  axis  that  passes  through  the 
centre  of  gravity,  but  it  will  not  continue  to  revolve  permanently 
about  that  axis  unless  the  opposite  centrifugal  forces  exactly 
balance  each  other.  Thus  a  homogeneous  sphere  may  revolve 
permanently  on  any  diameter,  because  the  .opposite  parts  of 
the  solid,  being  in  every  direction  equal  and  similar,  the  oppo- 
site centrifugal  forces  must  be  equal ;  so  that  no  force  has  a 
tendency  to  change  the  position  of  the  axis.  Hence  also  a  ho- 
mogeneous cylinder  may  revolve  permanently  about  the  line 
which  is  its  geometric  axis  ;  as  it  may  also  about  any  line  that 
bisects  that  axis  at  right  angles,  but  it  can  revolve  permanently 
about  no  other  line,  because  then  the  centrifugal  forces  could 
not  be  equal ;  and  the  same  is  true  to  any  solid  of  rotation. 

In  every  body,  however  irregular,  there  are  three  permanent 
axes  of  rotation,  at  right  angles  to  each  other,  on  any  one  of 
which  when  the  body  revolves,  the  opposite  centrifugal  force 
exactly  balances,  and  therefore  the  rotation  becomes  permanent. 
These  three  axes  have  also  this  remarkable  property,  that  the 
momentum  of  inertia,  with  respect  to  any  of  them,  is  either  a 
maximum  or  a  minimum  ;  that  is,  cither  greater  or  less  than  if 
the  body  revolved  about  any  other  axis.  This  curious  theorem 
was  first  proposed  by  Segner  in  1765,  aud  first  demonstrated  by 
Albert  Euler,  in  a  memoir  presented  to  the  academy  of  sciences 
at  Paris  in  17GG. 

At  present  we  have  considered  those  cases  of  rotation  that  are 
produced  by  a  force  impressed  upon  a  body,  either  as  supported 
on  a  fiied  axis,  about  which,  therefore,  thaf  system  must  necessa- 
rily revolve  ;  or  as  in  free  space,  in  which  case  the  system  acquires 
a  spontaneous  centre  of  rotation,  and  finally  a  permanent  axis  of 
rotation  :  but  there  arc  other  circumstances  which  will  produce 
a  rotatory  motion,  that  are  not  included  in  either  of  the  above, 
bat  which  it  will  be  proper  to  mention  before  we  conclude  this 
article,  such  arc  those  w  hich  arise  from  a  body  descending  down 
an  inclined  plane,  having  a  ribbon  or  cord  wound  about  it,  one 
end  of  which  is  fixed  at  the  upper  part  of  the  plane,  which  by  pre- 
venting the  body  sliding  freely,  causes  a  rotatory  motion :  the 
same  effect  also  follows  from  the  friction  of  the  body  against 
the  plane ;  and  the  same  may  be  imagined  when  there  is  no 
plane  bat  the  body  left  to  fall  freely,  except  so  far  as  the  cord 
wound  about  it  shall  produce  a  rotatory  motion  in  its  descent. 
We  shall  not  attempt  the  investigation  of  these  cases,  but  merely 
state  the  results  that  have  been  obtained,  and  must  refer  the 
reader  for  the  former  to  the  several  treatises  on  dynamics  re- 
Jered  to  in  various  parts  of  this  volume,  and  to  the  articles 
Dynamics  and  Mkciiamcs. 

Let  a  body  have  a  cord  wound  abou* 
it*  either  at  its  circumference  or  any 
other  part,  ss  BC,  having  one  end  fixed 
at  a  point  above,  as  at  A  ;  then  if  the 
body  be  left  to  descend  by  the  action 
of  gravity,  it  "will  acquire  a  motion  of 
rotation  oy'the  unwinding  of  the  cord  ; 
and  the  space  actually  descended  by 
tbe  body  in  this  case,  will  be  to  the 
space  descended  in  the  same  timewben 
falling  freely,  as  C  G  to  CO ;  O  and 
G  representing  the  centres  of  oscilla- 
tion and  gyration,  when  the  point  of 
suspension  is  at  C  :  and  the  weight  of 
tbe  body  will  be  to  the  tension  of  the 
cord,  as  C  O  to  C  G ;  and  the  same  ratios  have  place  when  the 
body  descends  down  an  inclined  plane :  the  forces  which  ge- 
nerate the  motioo  being  both  decreased  in  the  same  ratio.  The 
force  by  wbich  spheres,  cylinders,  &c.  are  caused  to  revolve  as 
tbey  move  down  an  inclined  plane  (instead  of  sliding),  is  the 
adhesion  of  their  surfaces,  occasioned  by  their  pressure  against 
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the  plane ;  this  pressure  is  part  of  the  weight  of  the  body,  for 
this  weight  being  resolved  into  its  component  parts,  one  in  the 
direction  of  the  plane,  the  other  perpendicular  to  it ;  the  latter 
is  the.  force  of  the  pressure;  and  which  mhile  the  same  body 
rolls  down  the  plane,  will  be  expressed  by  the  cosine  of  the 
plane's  elevation*  Hence,  since  the  cosine  decreases,  whilo  the 
arc  or  angle  of  elevation  arrives  at  a  certain  magnitude,  the 
adhesion  may  become  less  than  what  is  necessary  to  make  the 
circumference  of  a  body  revolve  fast  enough,  and  in  this  case 
it  will  proceed  partly  by  sliding  and  partly  by  rolling;  but 
the  angle  at  which  this  circumstance  takes  place,  will  evidently 
depend  upon  the  degree  of  adhesion  between  the  surfaces  of 
the  body  and  plane.  This,  however,  will  never  happen,  if  the 
rotation  is  produced  by  the  unwinding  of  a  ribbon,  and  it  is 
on  this  latter  supposition  that  the  following  particular  cases  are 
deduced.  Let  W  be  the  weight  of  the  body,  s  the  space  de- 
scended by  a  heavy  body,  falling  freely,  or  sliding  freely  down 
a  plane,  then  the  spaces  described  by  rotation  in  the  same  time, 
by  the  following  bodies,  will  be  in  these  proportions. 

1.  A  hollow  cylinder,  or  cylindrical  surface  S  =  \  #,  tension 
z  }  W.  2.  A  solid  cylinder  8  =  |  #,  tension  =  \  W.  3.  A 
spheric  surface  S  =  $  *,  tension  =  J  W.  4.  A  solid  sphere  S  z= 
f#,  tension  =z  j  W. 

ROTATORY  Motion,  when  produced  by  a  reciprocating 
motion,  requires  some  contrivance  to  render  it  uniform,  or 
nearly  so.  The  usual  method  of  equalizing  is,  by  attaching  a 
fly  wheel  to  some  part  of  the  machinery;  but  Mr.  Arthur  Woolf 
has  iuveuted  an  apparatus  to  be  substituted  for  the  fly  in  steam- 
engines,  which  possesses  tbe  advantage  of  equalizing  tbe 
motion,  with  the  property  of  being  stopped,  and  set  to  work  at 
any  part  of  the  stroke. 

Fia  1  In  fig.   1,   A  represents 

part  of  the  engine  beam  ;  B, 
the  connecting  rod  ;  C,  the 
crank  arm ;  D,  a  cog  wheel, 
working  into  another  eog 
wheel  £,  of  half  the  size ; 
F,  a  crank  arm  on  the  shaft 
of  the  small  wheel ;  G,  a 
cylinder  closed  at  bottom, 
in  which  a  solid  or  unper- 
forated  piston  moves,  leav- 
ing a  vacuum  beneath.  This 
acts  simply  instead  of  a 
weight  on  the  crank  F,  by 
the  constant  pressure  of  the 
atmosphere ;  and  the  dia- 
meter of  the  piston  must  be 
such  as  nearly  to  equal  one- 
third  of  the  power  of  the 
engine. 

In  fig.  2,  the  onter  circle 
is  tbe  line  described  by  the 
crank  ;  the  circumference  of  the  inner  circle  is  equal  to  twice 
the  diameter  of  the  outer,  and  the  square  has  the  same  circum- 
ference :  this  last  exhibits  tbe  inequality  still  remaining,  which 
by  this  method  U  reduced  to  about  one-fifth  ;  but  by  the  assist- 
ance of  a  small  fly  on  tbe  second  motion,  the  effect  will  become 
nearly  the  same  as  that  of  a  rotative  engine,  with  the  advantages 
here  mentioned.  The  same  motion  may  be  applied  to  a  pump, 
but  in  this  case  the  two  cranks  must  be  horizontal  at  the  same 
time. 

ROTONDO,  or  Ron; n do,  in  Architecture,  an  appellation 
given  to  any  building  that  is  round  both  within  and  without, 
whether  it  is  a  church,  a  saloon,  or  the  like. 

ROTTEN  Stosp,  a  decomposed  stone  used  for  polishing. 
ROUBB1E,  a  coin  of  Turkey,  value  W.  <r>\d.  sterling. 
ROUCOU,  otherwise  called  Asnotto,  is  a  reddle  formed 
in  masses  from  the  pellicles  of  the  seeds  of  an  American  tree. 
That  which  we  commonly  have  is  moderately  hard  and  dry,  of 
a  brown  colour  on  the  outside,  and  of  a  dull  red  within. 
Labat  informs  us,  that  the  Indians  prepare  a  dye  of  this  article 
far  superior  to  that  which  we  have.  It  is  of  a  bright  shining 
red  colour,  almost  equal  to  carmine. 

ROUEN,  in  Agriculture,  a  term  that  signifies  aftergrass,  or 
the  bay  made  from  it 
10  U 
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ROUGH  Cast  Wash,  in  rural  economy,  is  a  sort  of  liquid 
wash  laid  over  the  surfaces  of  outside  walls,  or  buildings,  to 
preserve  and  ornament  them.  It  consists  of  four  parts  of 
pounded  lime,  three  of  sand,  two  of  pounded  wood  ashes,  and 
one  of  the  scoria  of  iron,  mixed  intimately  together,  and  made 
sufficiently  thin  to  be  applied  by  a  brush.  When  dry,  it  gives 
the  wall  the  appearance  of  new  Portland  stone,  and  affords  an 
excellent  protection  against  the  severity  of  the  weather. 

ROUGH  Tree,  a  name  given  in  merchant  ships  to  any  mast, 
yard,  or  boom,  placed  as  a  rail  or  fence  above  the  ship's  side, 
from  the  quarter  deck  to  the  forecastle;  it  is,  however,  with 
more  propriety  applied  to  any  mast,  &c.  which  remaining 
rough  and  unfinished,  is  placed  in  that  situation. 

ROUND,  in  a  Military  sense,  signifies  a  walk  which  some 
officer,  attended  by  a  party  of  soldiers,  takes  in  a  fortified 
place  around  the  ramparts,  in  the  night-time,  in  order  to  see 
that  the  sentries  are  watchful,  and  that  every  thing  is  in  order. 

ROUND  House,  a  name  given  in  East  Indiamen,  and  other 
large  merchant  ships,  to  a  cabin  or  apartment  built  on  the  after 
part  of  the  quarter  deck  ;  and  having  the  poop  for  its  roof,  this 
apartment  is  frequently  called  the  coach,  in  ships  of  war. 

Round  House,  is  also  a  name  given  on  board  ships  of  war  to 
certain  necessaries  built  near  the  head,  for  the  use  of  the  mates, 
midshipmen,  and  warrant  officers. 

ROUNDELAY,  an  antiquated  kind  of  poem,  of  peculiar 
metre,  at  present  but  little  known  in  this  country. 

ROUNDING,  old   ropes  wound  firmly  and   closely  about 
that  part  of  a  cable  which  lies  in  the  hawse,  or  athwart  the  stem 
&c.     It  is  used  to  prevent  the  cable  from  being  chafed. 

Rounding  In,  generally  implies  the  act  of  pulling  upon  any 
slack  rope  which  passes  through  one  or  more  blocks  in  a  direc- 
tion nearly  horizontal,  and  is  particularly  applied  to  the  braces 
as,  "  Round  in  the  weather  braces/-  It  is  apparently  derived 
from  the  circular  motion  of  the  rope  about  the  sheave  or  pulley 
through  which  it  passes.  Rounding  up,  is  used  nearly  in  the 
same  sense,  only  that  it  is  expressed  of  a  tackle  which  bangs  in 
a  perpendicular  direction,  without  sustaining  or  hoisting  any 
weighty  body,  and  is  opposed  to  over-hauling.  Hound  Turn,  the 
situation  of  the  two  cables  of  a  ship,  which  when  moved  has  swung 
the  wrong  way  three  times  successively.  Round  Turn,  is  also 
the  passrng  a  rope  once  round  a  timber  head,  &c.  in  order  to 
hold  on. 

ROUSE,  To,  is  to  pull  together  upon  a  cable,  &c.  without 
the  assistance  of  tackles,  capstans,  or  other  mechanical  powers. 

ROUT,  in  Law,  is  an  assemblage  of  more  than  three  per- 
sons going  forcibly  to  commit  an  unlawful  act,  even  though  they 
do  not  actually  execute  their  intentions.  To  make  advances 
towards  it,  is  a  rout ;  to  execute  their  designs,  is  a  net. 

ROVER,  a  pirate  or  freebooter. 

ROW  Culture,  in  Agriculture,  is  that  method  in  which  the 
crops  arc  sown  in  drills,  and  afterwards  cultivated  according 
to  that  system. 

ROW,  To,  to  impel  a  boat  or  vessel  along  the  surface  of  the 
water  by  oars,  which  are  managed  in  a  direction  nearly  hori- 
zontal. 

Row  Dry,  the  order  to  those  who  row,  not  to  splash  water 
into  the  boat  with  their  oars. 

Row  Locks,  those  parts  of  a  gunwale,  or  upper  edge  of  a 
boat's  side,  whereon  the  oars  rest  in  the  exercise  of  rowing. 

Row  Galley,  a  long,  low,  flat-built  vessel,  sometimes  fur- 
nished with  a  deck,  and  navigated  with  sails  and  oars  particu- 
larly in  the  Mediterranean. 

Rowed  of  AIL  the  order  for  the  rowers  to  cease  and  to  lay 
their  oars  in  the  boat. 

Rowers,  the  persons  by  whom  the  oars  are  managed. 

Row  Forts,  little  square  holes  cut  in  the  sides  of  small  ves- 
sels of  war.  parallel  to  the  surface  of  the  water,  for  the  purpose 
of  rowing  them  in  a  calm. 

ROWETY  Wool,  a  term  applied  to  the  young  wool  of  some* 
sheep,  which  rises  below  the  old  fleece. 

ROWLEY  Rag,  in  Mineralogy,  a  basaltic  stone  from  Row- 
ley, near  Dudley,  in  Staffordshire.  It  is  used  for  polishing 
tome  of  the  manufactures  of  Birmingham,  and  has  been  strongly 
recommended  for  grinding  the  specula  of  reflecting  telescopes. 

ROWNING,  John,  an  ingenious  English  mathematician, 
was  born  about  tbo  year  1700,  and  died  in  1771. 


ROYAL,  the  name  of  a  sail  spread  immediately  above  the 
top-gallant  sail,  to  whose  yard-arras  the  lower  corners  of  it  are 
attached :  it  is  sometimes  termed  top-gallant  royal,  and  is 
never  used  but  in  fine  weather. 

ROYAL  EXCHANGE,  the  burse  or  meeting-place  of  the 
merchants  in  London.  It  was  built  in  1566,  at  the  charge  of 
Sir  Thomas  Gresham,  and  in  a  solemn  manner  by  herald,  with 
sound  of  trumpet,  in  the  presence  of  Queen  Elizabeth,  pro- 
claimed "The  Royal  Exchange."  Prior  to  this  time,  the  mer- 
chants met  in  Lombard-street.  In  the  great  fire  in  1666,  it  wis 
totally  consumed,  but  was  soon  raised  again  with  still  greater 
magnificence,  at  an  expense  of  £50,000. 

Royal  Society,  in  London,  is  an  academy,  or  body  of  penoai 
eminent  for  learning  and  scientific  knowledge,  instituted  by 
Charles  II.  for  the  promoting  of  natural  knowledge. 

RUBIFYING,  in  Chemistry,  the  act  of  turning  any  thing  red 
by  the  force  of  fire.  Thus,  red  arsenic  is  common  white  ana. 
nic  rubified  by  a  mixture  of  sulphur  and  copper. 

RUBIGO,  a  disease  in  corn  when  growing,  commonly  called 
mildew.  For  this,  various  causes  have  been  assigned,  hot  tit 
real  source  of  this  agricultural  malady  still  remains  partially 
unexplored. 

RUBIN  of  Antimony,  in  Chemistry,  is  a  kind  of  liver  tf 
antimony,  made  with  equal  parts  of  crude  antimony  and  litre 
detonated  together,  to  which  is  afterwards  added  an  eqaal 
quantity  of  common  salt. 

RUBLE,  a  Russian  coin,  those  of  1764,  valae  3s.  3d.;  aadef 
1801,  value  2s.  9&</.  sterling. 

RUBRIC,  in  the  Canon  Law,  signifies  a  title  or  article  is 
certain  ancient  law  books;  thus  called  because  written,  as  the 
titles  of  the  chapters  of  our  ancient  Bibles  are,  in  red  letters. 
Rubrics  also  denote  the  rules  and  directions  given  at  the  begis» 
ning  and  in  the  course  of  the  liturgy,  for  the  order  and  sraaaer 
in  which  the  several  parts  of  the  office  are  to  be  perfonaed. 
There  are  general  rubrics,  special  rubrics,  a  rubric  for  the 
communion,  &c.  In  the  Romish  missal  and  breviary  are  rahrici 
for  matins,  for  lauds,  for  translations,  beatifications,  &e. 

RUBUS,  the  Raspberry,  a  genus  of  the  polygamia  order,  it 
the  icosandria  class  of  plants ;  and  in  the  natural  order  rankiaj 
under  the  35th  order,  senticosa?.  The  calix  is  quinqoefied,  lit 
petals  five :  the  berry  consisting  of  monospermous  acini,  tf 
pulpy  grains.    There    re  32  species. 

RUBY,  a  genus  of  precious  stones  of  various  colours ;  at  I. 
Of  a  deep  fed  colour,  inclining  a  little  to  purple;  thecarbancte 
of  Pliny.  2.  The  spinell,  of  the  colour  of  a  bright  cornpoMf 
flower.  3.  The  balass,  or  pale  red,  inclining  to  violet.  4.  The 
rubi  cell,  of  a  reddish  yellow. 

RUCTATION,  in  Medicine,  belching,  an  involuntary  dis- 
charge of  flatus  from  the  stomach.  This  is  a  symptom  of  indi- 
gestion. Persons  liable  to  this  complaint  should  carefalv 
avoid  fermentive  food,  in  which  class  all  vegetables  are  ii 

RUDDER,  in  Navigation,  a  piece  of  timber  turning oa  an 
in  the  stern  of  the  ship,  and  which,  opposing  sometimes 
side  to  the  water  and  sometimes  auother,  turns  or  directs 
vessel  this  way  or  that."  See  Helm. 

RUDDOCK,  the  name  of  a  well-known  bird,  Robin 

RUDIMENTS,  the  first  principles  or  grounds  of  any  after 
science,  sometimes  called  elements. 

RUDOLPHINE  Tables,  a  celebrated  set  of  astroatttifti 
tables  published  by  Kepler,  and  thus  entitled  in  honoaroftke 
emperor,  Rudolph,  or  Rudolphus. 

RUE,  in  Medicine,  a  plant  well  known,  the  leaves  of  wfckt 
have  a  strong  ungrateful  odour,  and  a  bitter,  hot,  peoctratisf 
taste.  If  much  handled,  they  are  so  acrid  as  to  irritate  tad 
inflame  the  skin.  In  the  Materia  Medica  rue  is  of  great  valat, 
being  used  in  many  ways,  and  applied  to  various  purposes. 

RUININE  Oil,  the  oil  of  the  Palma  Christ!,  which  i»  very 
common  in  the  West  Indies,  and  is  used  by  the  common  people 
in  lamps.  It  is  delicate,  sweet,  and  transparent ;  its  leaves  are 
one  of  the  grand  remedies  among  the  negroes ;  and  wkea 
bruised  and  applied  to  the  head,  they  are  thought  to  be  at 
infallible  cure  for  the  head-ache. 

RUINS,  a  term  more  particularly  applied  to  raagaiieeat 
buildings  fallen  to  decay  ;  such  as  Babylon,  Persepolis,  he 

RULE,  or  Ruler,  an  instrument  of  wood  or  metal  with  seve- 
ral lines  delineated  on  it,  of  great  use  in  praotical  measoritiea. 
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RULE  or  Three,  in  Arithmetic,  called  by  some  authors  the 
Golden  Rule,  is  an  appellation  of  the  doctrine  of  proportion  to 
arithmetical  purposes,  and  is  divided  into  two  cases,  simple  and 
compound ;  now  frequently  termed  Simple  and  Compound  Propor- 


Simple  Rule  of  Three,  'or  Simple  Proportion,  is,  when  from 
thrcj  given  quantities,  a  fourth  is  required  to  be  found,  that 
shell  have  the  same  proportion  to  the  given  quantity  of  (he 
patne  name,  a*  one  of  the  other  quantities  has  to  that  of  the 
name  name  with  itself.  This  rule  is,  by  some  authors  divided 
into  two  cases  ;  viz.  The  Rule  of  Three. Direct,  and  The  Rule  of 
Three  Inverse ;  but  this  distinction  is  unnecessary,  and  the  two 
cases  are  now  generally  given  under  one  bead  by  all  our  best 
modern  authors ;  but  as  they  are  still  retained  by  others,  it 
will  not  be  amiss  to  point  out  the  distinction. 

The  Rule tof 'Three  Direct,  is  when  more  requires  more,  or  less 
requires  less,  as  in  this  example :  If  3  men  will  perform  a  piece 
of  work,  as  for  instance,  dig  a  trench  48  yards  long  in  a  certain 
time;  how  many  yards  will  12  men  dig  in  the  same  time? 
where  it  is  obvious,  that  the  more  men  there  are  employed, 
the  more  work  will  they  perform,  and  therefore,  in  this  instance, 
nore  requires  more.  Again,  if  6  men  dig  48  yards  in  a  given 
time,  how  much  will  3  men  dig  in  the  same  time?  Here  less 
requires  less,  for  the  less  men  there  are  employed,  the  less 
will  be  the  work  that  is  performed  by  them ;  and  all  questions 
that  are  in  this  class  are  said  to  be  in  the  Rale  of  Three  Direct. 

The  Rule  of  Three  Inverse,  is,  when  more  requires  less,  or 
less  requires  more.  As  in  this,  if  6  men  dig  a  certain  quantity 
iff  trench  in  14  hours ;  how  many  hours  will  it  require  for  12  men 
ti*  dig  the  same  quantity  ?  Or  thus,  if  6  men  perform  a  piece  of 
work  in  7  hours  ;  how  long  will  three  men  be  in  performing  the 
same  work  ?  These  cases  are  both  in  the  Inverse  Rule,  for  in 
the  first  more  requires  less,  that  is,  12  men  being  more  than  6 
they  will  require  less  time  to  perform  the  same  work ;  and  in 
the  latter,  the  number  of  men  being  less,  they  will  require  a 
longer  time.  All  questions  of  this  class  are  said  to  be  in  the 
Rale  of  Three  Inverse.  These  two  cases,  however,  as  we  before 
observed,  may  be  classed  under  one  general  rule,  as  follows: — 

Rule. — Of  the  three  given  terms,  set  down  that  which  is  of  the 
same  kind  with  the  answer  towards  the  right  hand ;  and  then 
consider,  from  the  nature  of  the  question,  whether  the  answer 
will  be  more  or  less  than  this  term.  Then  if  the  answer  is  to 
b«  greater,  place  the  less  of  the  other  two  terms  on  the  left,  and 
the  remaining  term  in  the  middle  ;  but  if  it  is  to  be  less,  place 
the  greater  of  these  two  terms  on  the  left,  and  the  less  in  the 
middle  ;  and  in  both  cases,  multiply  the  second  and  third  terms 
together,  and  divide  the  product  by  the  first  term  for  the  answer, 
which  will  always  be  of  the  same  denomination  as  the  third  term. 
Sou  I.  If  the  first  and  second  terms  consist  of  different  deno- 
minations, reduce  them  both  to  the  same ;  and  if  the  third  term 
be  a  compound  number,  it  is  generally  more  convenient  to  re- 
dace  it  to  the  lowest  denomination  contained  in  it. — Note  2.  The 
same  rule  is  applicable  whether  the  given  quantities  to  be  inte- 
gral, fractional,  or  decimal. 

Centrml  Rule.    See  Central  Ri*lf. 

Sliding  Rule,  a  mathematical  instrument  serving  to  perform 
computations  in  gauging,  measuring,  &c.  without  the  use  of 
compasses,  roeicly  by  the  sliding  of  the  parts  of  the  instrument 
one  by  another,  the  lines  and  divisions  of  which  give  the  answer 
or  amount  by  inspection.  This  instrument'is  variously  contrived, 
and  applied  to  different  authors,  particularly  Gtinter,  Partridge, 
Hunt,  Everard,  ind  Coggeshall,  but  the  more  usual  and  useful 
ones  are  those  of  the  two  latter. 

Eetrmrd's  Sliding  Rule,  is  chiefly  used  in  cask  gauging.  It 
in  commonly  made  of  box,  12  inches  long,  1  inch  broad,  and 
y\  of  an  inch  thick.  It  consists  of  three  parts,  ri>.  the  stock 
just  mentioned,  and  two  thin  slips  of  the  same  length,  slid- 
lag  in  small  grooves  in  two  opposite  sides  of  the  stock;  conse- 
quently when  both  these  pieces  are  drawn  out  to  their  full  ex- 
tent, the  instrument  is  3  feet  long.  On  the  6rst  broad  face  of 
the  instrument  are  four  logarithmic  lines  in  numbers,  for  the 
properties,  &c.  of  which,  see  (•UNTha's  Line.  The  first  marked 
A,  consisting  of  two  radii  1,  2,  3,  4,  5,  6,  7,  8,  0,  I ;  and  then 
*2.  3,  4,  5,  &c.  to  10.  On  this  line  are  four  brass  centre  pins, 
two  in  each  radius:  cne  in  each  of  them  being  marked  M  B.  for 
malt  bushel,  is  set  at  215042,  the  number  of  cubic  inches  in  a 


malt  bushel ;  the  other  two  are  marked  with  A,  for  ale  gallon, 
at  282.  the  number  of  cubic  inches  in  an  ale  gallon.  The  2d 
and  3d  lines  of  numbers  are  on  the  sliding  pieces,  and  are  ex- 
actly the  same  with  the  first:  hot  they  are  distinguished  by  the 
letter  I).  In  the  first  radius  is  a  dot  marked  8  I,  at  *707,  the 
side  of  a  square  inscribed  in  a  circle  whose  diameter  is  ' 
Another  dot  marked  Sc.  stands  at  '886.  the  side  of  a  square 
equal  to  the  area  of  the  same  circle.  A  third  dot,  marked  W, 
is  at  231,  the  cubic  inches  in  a  wine  gallon.  And  a  fourth  mark- 
ed C,  at  314,  the  circumference  of  the  circle,  whose  diameter  is 
1.  The  fourth  line  of  numbers,  marked  MD,  to  signify  malt 
depth,  is  a  broken  line  of  two  radii,  numbered  2.  10,9,8,7,6,5, 
4,  3,  2,  1,  0,  8,  7,  &c. ;  the  number  1  being  set  directly  against 
M  B  on  the  first  radius. 

On  the  second  broad  face  marked  c  rf,  arc  several  lines  ;  as 
first  a  line  marked  D,  and  numbered  I,  2,  3.  &c.  to  10.  On 
this  line  are  four  centre  pins,  the  firut  marked  W  G,  for  wine 
gage,  is  at  17*15,  the  gage  point  for  wine  gallons  being  the  diu- 
meter  of  a  cylinder  whose  height  is  one  inch,  and  content  231 
cubic  inches,  or  a  wine  gallon.  The  second  centre  pin  marked 
A  6,  for  ale  gnge,  is  at  1805,  the  like  diameter  for  an  ale  gal- 
lon. The  third  mark  M  S,  for  malt  square,  is  at  46  3,  the  square 
root  of  2150*42,  or  the  side  of  a  square  whose  content  is  equal  to 
the  number  of  inches  in  a  solid  bushel.  And  the  fourth  marked 
M  R,  for  malt  round,  is  at  52*32,  the  diameter  of  a  cylinder  or 
bushel,  the  area  of  whose  base  is  the  same  2150*42,  the  inches 
in  a  bushel.  2dly.  Two  lines  of  numbers  upon  the  sliding 
piece,  on  the  other  side  marked  C.  On  these  are  two  dots,  the 
one  marked  c,  at  *0705,  the  area  of  a  circle  whose  circumference 
is  1 ;  and  the  other  marked  d,  at  -785,  the  area  of  the  circle  whose 
diameter  is  1.  3dly.  Two  lines  of  segments,  each  cumbered 
1,  2,  3,  to  100,  the  first  for  finding  the  ullage  of  a  cask,  taken  as 
the  middle  frustum  of  a  spheroid,  lying  with  its  axis  parallel 
to  the  horizon ;  and  the  other  for  finding  the  ullage  of  a  cask 
standing.  Again,  on  one  of  the  narrow  sides  noted  c,  are  first 
a  line  of  inches,  numbered  \,  2,  3,  &c.  to  12,  each  subdivided 
into  10  equal  parts.  2dly.  A  line  by  which,  with  that  of  inches, 
we  find  a  mean  diameter  for  a  cask  in  the  figure  of  the  middle 
frustum  of  a  spheroid;  it  is  marked  spheroid,  and  numbered 
1, 2,  3,  &e.  to  7.  3dly.  A  line  for  finding  the  mean  diameter  of 
a  cask,  in  the  form  of  the  middle  frustum  of  a  parabolic  spin- 
dle, which  gangers  call  the  second  variety  of  casks  ;  it  is  there- 
fore marked  second  variety,  and  is  numbered  1,  2,  3,  &c.  4thly. 
A  line  hy  which  is  found  the  mean  diameter  "f  a  cask  of  the 
third  variety,  consisting  of  the  frustums  of  two  parabolic  co- 
noids, abutting  on  a  common  base,  it  is  t'li-refore  marked  third 
variety,  and  is  numbered  1.2,  3,  &c.  On  the  other  oorrow  face 
marked/,  are,  1st,  a  line  divided  into  one  hundred  equal  parts, 
marked  F  M.  2ndly.  A  line  of  inches,  like  that  before  mention- 
ed, marked  I  M.  3<Jly.  A  line  for  finding  the  mean  diameter 
of  the  fourth  variety  of  casks,  which  is  tunned  of  the  frustums 
of  two  cones,  abutting  on  a  common  base.  It  is  numbered  1,  2, 
3,  &c.  and  marked  FC,  for  frustum  of  a  rone.  On  the  hack 
side  of  the  two  sliding  pieces  is  a  line  of  inc!  v**.  from  12  to  3<>\ 
for  the  whole  extent  of  the  3  feet,  *  hen  the  p>eces  arc  put  end- 
ways ;  and  against  that,  the  correspondent  gallons  and  100th 
parts  that  any  small  tub  or  the  like  open  vessel  will  contain  at 
1  inch  deep.  For  the  varions  uses  of  this  instrument,  see  the 
authors  mentioned  above,  and  most  writers  on  gauging. 

CoggeshaWs  Sliding  Rile,  is  chiefly  used  in  measuring  the 
superficies  and  solidity  of  timber,  masonry,  hrirk-work,  &c. 

This  consists  of  two  parts,  each  a  foot  long,  which  are  united 
together  in  various  ways.  Sometimes  they  are  made  to  slide 
by  one  another  like  glaziers'  rulers:  sometimes  a  groove  is 
made  in  the  side  of  a  common  two- foot  rule,  and  a  thin  sliding 
piece  on  one  side,  and  Coggcshairs  lines  added  on  that  side; 
thus  forming  the  common  or  carpenter's  rule;  and  sometimes 
one  of  the  two  rulers  is  made  to  slide  in  a  groove  made  in  the 
side  of  the  other.  On  the  sliding  side  of  the  rule  are  four  lines 
Of  numbers,  three  of  which  are  double,  that  is.  are  lines  of  two 
radii,  and  the  fourth  is  a  single  broken  line  of  numbers.  The 
first  three  marked  A,  B,  C.  arc  ligurcd  1.  2,  3,  &c.  to  0:  thrn 
1,  2,  3,  &c.  to  10;  the  construction  and  use  of  them  brinrr  th* 
same  as  those  on  Everard's  sliding  rule.  The  single  line  call*  1 
the  girt  line, and  marked  l>,  whose  radius  is  equal  to  two  isdii 
of  auy  of  the  other  lines,  is  broken  for  the  easier  measuring  of 
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timber,  and  figured  4,  5, 6,  7,  8,  9,  10, 20,  30,  &c.  From  4  to  5 
it  is  divided  into  10  parts,  and  each  10th  subdivided  into  2,  and 
so  on  from  5  to  10,  &c.  On  the  back  side  of  the  rule,  are,  1st. 
a  line  of  inch  measure,  from  1  to  12,  each  inch  being  divided 
and  subdivided.  2nd!y.  A  line  of  foot  measure  consisting  of 
one  foot  divided  into  100  equal  parts,  and  figured  10,  20,30,  &c. 
The  back  side  of  the  sliding  piece  is  divided  into  inches, 
halves,  &c.  and  figured  from  12  to  24 ;  so  that  when  the  slide  is 
out,  there  may  be  a  measure  of  2  feet.  In  the  carpenter's  rule 
the  inch  measure  is  on  one  side,  continually  all  the  way  from  1 
to  24,  when  the  rule  is  unfolded,  and  subdivided  into  8th  or  half 
quarters ;  on  this  side  are  also  some  diagonal  scales  of  equal 
parts.  And  upon  the  edge,  the  whole  length  of  two  feet  is 
divided  into  200  equal  parts  or  lOOths  of  a  foot. 

RULES  of  Court,  in  Law,  are  certain  orders  made  from  time 
to  time,  in  the  courts  of  law,  which  attorneys  are  bound  to  ob- 
serve in  order  to  prevent  confusion  ;  and  both  the  plaintiff  and 
defendant  are.  at  their  peril  also  bound  to  pay  obedience  to  rules 
made  in  court  relating  to  the  cause  depending  between  them. 

RUM,  a  species  of  vinous  spirit,  distilled  from  sugar-canes. 

RUMEN,  in  comparative  Anatomy,  the  paunch  or  first  sto- 
mach of  such  animals  as  chew  the  cud,  thence  called  ruminant 
animals. 

RUMI,  in  the  Materia  Medica,  a  name  given  to  mastic  of  the 
finer  kind. 

RUMINANT,  in  Natural  History,  is  applied  to  an  animal 
that  chews  over  again  what  it  has  eaten  before :  this  is  popularly 
called,  "  chewing  the  cud."  Ruminatio,  in  Medicine,  and  Ru- 
mination, in  Natural  Philosophy,  are  terms  of  the  same  family, 
and  of  kindred  import. 

RUN,  the  aftmost  part  of  a  ship's  bottom,  where  it  grows 
extremely  narrow  as  the  floor  approaches  the  stern-post.  Run, 
is  also  the  distance  sailed  by  a  ship.  Run,  is  also  used  among 
sailors,  for  the  agreement  to  work  a  single  passage  from  one  place 
to  another ;  as,  from  Jamaica  to  England,  &c.  To  Run  down  a 
Coast,  is  to  sail  along  by  it.  To  Run  down  a  Vessel,  is  to  pass 
over  her  by  running  against  her  end-on,  so  as  to  sink  her.  To 
Run  out  the  (hint,  is,  by  means  of  the  tackles,  to  force  their 
muzzles  out  of  the  port-holes.  To  Run  out  m  Warp,  is  to  carry 
the  end  of  a  hawser  out  from  the  ship  in  a  boat,  and  fasten  it  to 
some  distant  place  to  remove  the  ship  towards  that  place,  or 
to  keep  her  steady  whilst  her  anchors  are  lifted,  &c.  To  let 
Run  a  Rope,  is  to  let  it  quite  loose.  A  Run  Man,  implies  a 
deserter  from  a  ship  of  war. 

RUNDLET,  or  Runxbt,  a  small  vessel  containing  an  uncer- 
tain quantity  of  any  liquor,  from  three  to  twenty  gallons. 

RUNG  Heads,  a  name  sometimes  given  by  shipwrights  to 
the  upper  ends  of  the  floor-timbers,  which  are  otherwise  more 
properly  called  floor-heads. 

RUNIC,  a  term  applied  to  the  language  and  letters  of  the 
ancient  Goths,  Danes,  and  other  northern  nations.  Many 
inscriptions  in  Runic  characters  are  to  be  found  in  this  country 
in  old  churches,  and  on  monumental  stones. 

Runic  Shafts,  were  a  kind  of  calendars  used  in  the  north  of 
Europe,  marked  out  by  lines  upon  short  pieces  of  boards  or 
smooth  sticks,  some  of  which  bear  the  marks  of  great  antiquity. 

RUNNER,  a  thick  rope  used  to  increase  the  mechanical 
power  of  a  tackld.  The  runner  passes  through  a  large  block, 
and  has  usually  a  book  attached  to  one  of  its  ends,  and  one  of 
the  tackle  blocks  to  the  other :  in  applying  it,  the  hook  of  the 
runner,  as  well  as  the  lower  block  of  the  tackle,  is  fixed  to  the 
object  intended  to  be  removed. 

RUNNING  Fight,  a  battle  in  which  the  enemy  endeavours 
to  escape,  while  the  victor  continues  to  pursue  within  gun-shot. 

Running  Rigging,  all  that  part  of  a  ship's  rigging  which 
passes  through  blocks,  &c.  and  is  used  in  contradistinction  to 
standing  rigging.  The  Running  part  of  a  Tackle,  is  synonymous 
with  the  Fall,  and  is  that  part  on  which  the  power  is  applied  to 
produce  the  intended  effect. 

RUPEE,  a  coin  of  different  parts  of  the  East  Indies,  of  the 
sterling  value  of  2s,  or  a  little  more  or  less. 

RUPERTS  Drops,  a  sort  of  glass-drops  with  long  and  slen- 
der tails,  which  burst  to  pieces  on  the  breaking  off  of  those 
tails  in  any  part,  said  to  have  been  invented  by  Prince  Rupert, 
and  therefore  called  after  his  name.  This  surprising  phenome- 
non is  supposed  to  rise  from  hence,  that  while  the  glass  is  in 


fusion,  or  in  a  melted  state,  the  particles  of  it  are  in  a  state  of 
repulsion  ;  but  being  dropped  into  cold  water,  it  so  condenses 
the  particles  in  the  external  parts  of  their  superficies,  that  they 
are  easily  reduced  within  the  power  of  each  other's  attraction, 
and  by  that  means  they  form  a  sort  of  hard  case,  which  keeps 
confined  the  before-mentioned  particles  in  their  repulsive  state, 
but  when  this  outer  case  is  broken,  by  breaking  off  the  tail  of 
the  drop,  the  said  confined  particles  have  then  a  liberty  to  exert 
their  force,  which  they  do  by  bursting  the  body  of  the  drop,  tad 
reducing  it  to  a  very  peculiar  form  of  powder. 

RUPELLENSIO  SAL,  Roche  lie  Salt,  a  name  given  to  a  pec* 
liar  kind  of  salt  invented  by  an  apothecary  of  Rochelle,  ana1 
much  esteemed  as  a  valuable  medicine.  Its  composition  was, 
for  a  long  time,  kept  a  profound  secret,  but  it  it  now  well  knows' 
to  most  chemists. 

RURAL  ECONOMY,  is  a  term  which  comprehends  whit, 
ever  tends  to  the  improvement  of  land  for  the  purposes  of 
grazing  or  agriculture,  either  by  renovating  the  soil  by  raanare, 
the  arrangement  of  crops,  or  the  management  of  the  produce. 

RUSH.    SeeJvscvs. 

Rush,  Sumach,  a  genus  of  the  trigy nit  order,  and  in  the  pest- 
andria  class  of  plants,  and  in  the  natural  method  ranking  under 
the  43d  order,  dnmosa?. 

RUSMA,  a  mineral  substance,  which,  mixed  with  quickhaw. 
takes  off  the  hair.  It  was  well  known  to  the  Egyptians  and  the 
Greeks. 

RUSPONO,  a  coin  of  Tuscany  value  £1. 8*.  6d.  steriinr. 

RUST,  in  Corn.    See  Rubigo. 

Rust,  in  Metal,  the  partial  decomposition  of  iron  and  steel: 
all  metallic  bodies  are  liable  to  rust,  even  gold  is  not  excepted 
in  some  situations.  Water  is  the  great  agent  in  prodecmj 
rust ,-  and  when  air  is  assigned  as  its  cause,  the  aqueous  parti- 
cles it  contains  is  the  efficient  instrument.  Oil,  and  nit  em- 
stances,  will  best  preserve  metal  from  corrosion. 

RUSTIC,  that  which  is  unpolished,  partaking  more  of  aw 
simplicities  of  nature  than  the  refinements  of  art.  The  term* 
applied  to  men,  to  their  employment,  their  habitations,  and  the 
works  they  perform. 

RUT,  in  rural  economy,  a  track  or  narrow  opening  formed  it 
a  road  or  field  by  the  wheel  of  a  cart,  or  other  carriage,  whet 
the  rim  is  narrow. 

RUTA  Bag  a,  a  plant  of  the  turnip  kind,  that  has  lately 
been  introduced  into  this  country  from  Sweden,  and  is  ate 
cultivated  with  great  success.  It  opportunely  comes  iatoate 
between  the  turnip  and  the  grass  seasons,  on  which  acooaat  its 
value  is  considerable.  Cattle,  sheep,  and  hogs,  eat  it  vn 
great  avidity. 

Rut  a,  Rue,  a  genus  of  the  monogynia  order,  in  the  deeaadrie 
class  of  plants ;  and  in  the  natural  method  ranking  onder  the 
26th  order,  multisiliqoae.  The  calyx  is  qninquepartite;  the 
petals  concave ;  the  receptacle  surrounded  with  ten  meihfcrees 
pores  ;  the  capsule  is  lobed.  In  some  flowers,  a  fifth  part  tf 
the  number  is  excluded.    There  are  seven  species. 

RUTHERFORD,  William,  an  English  philosopher,  was 
born  in  1712,  and  died  in  1771.  He  is  principally  distissjatsssi 
by  "  A  System  of  Natural  Philosophy,"  published  in  174ft. 

RUTH  1  LA,  an  ore  found  in  Hungary,  Italy,  and  France.  It 
is  generally  crystallized. 

RUTILE,  an  oxide  of  titanium.  It  is  of  a  dark  Mae  red 
colour,  inclining  to  brown,  with  a  degree  of  metallic  spleadser. 
The  longitudinal  fracture  is  foliated,  the  cross  fractnre  esa- 
choidal  and  unequal.  It  is  opaque,  or  slightly  translucent,  ami 
sometimes  sufficiently  hard  to  scratch  quarts. 

RUTULUS,  in  Roman  History,  the  barrier  of  the  cavea,  or 
place  where  the  wild  beasts  used  in  amphitheatrieal 
were  confined.    It  was  made  of  iron  bars,  which  turned 
hinges,  and  flew  open  when  required  with  great  swiftness. 

RYE,  a  species  of  grain  much  cultivated  in  some  af  the 
northern  districts  of  England.  It  approaches  nearer  to  wheat 
than  any  other  grain  now  in  cultivation.  There  are  sews! 
varieties.  In  many  places  it  is  used  for  bread,  hot  snssir^ 
with  wheat,  it  is  dry  and  poor.  By  gingerbread  bakers  asset 
rye  is  consumed,  but  the  distilleries  absorb  the  greater  quantity. 

RYELAND  SHEEP,  a  breed  of  fine-woolled  sheep,  crips**? 
reared  to  the  greatest  perfection  in  a  district  of  Herefordshire, 
called  the  Ryelands,  from  which  the  name  has  been  derived 
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it  the  eighteenth  letter  of  our  alphabet:  in  abbreviation!, 
atanda  for  aocietaa  or  socius ;  at  R.  8. 8.  for  regies  sooietati* 
eodos,  i.  e.  fellow  of  tbe  Royal  Society.  la  medicinal  prescrip- 
tions, S.  A.  signifies  secundum  artem,  i.  e.  according  to  I  he 
roles  of  art ;  and  in  tbe  notes  of  tbe  ancients.  S.  stands  for  sex- 
tos ;  8  P.  for  spa  Has ;  S.  C.  for  senatas  consultant ;  S.  P.  Q.  R. 
far  senatas  populusque  Romanes;  S.S.  for  stratum  snper  stra- 
tum, t.  e.  one  layer  above  another  alternately  ;  S.V.  B.  E.  E.  Q.  V. 
for,  si  vales  bene  est,  ego  ouoqoe  valco ;  a  form  used  in  Cicero's 
time,  in  the  beginning  of  letters.  Used  as  a  numeral,  8.  an- 
ciently denoted  seven  ;  in  the  Italian  music,  8.  signifies  solo ; 
and  in  books  of  navigation,  S.  stands  for  south  ;  8.  E.  for  south* 
east;  8.  W.  for  south-west ;  S.  8.  £.  for  south-south-east,  &e. 

8ABAISM.  supposed  to  be  the  first  system  of  idolatry  that 
ever  appeared  in  the  world.  It  prevailed  much  in  the  days  of 
Moses,  and  is  still  retained  in  the  East.  Sabaism  consists  of 
the  worship  of  the  stars,  or,  as  tbe  scriptures  term  it,  *'  the 
host  of  heaven." 

SABBATARIANS,  a  sect  of  Christians,  who  observe  the 
Jewish  or  Saturday  Sabbath. 

SABBATH,  the  seventh  day  of  tbe  week,  held  sacred  among 
the  Jews,  to  commemorate  the  completion  of  creation.  The 
word  is  pore  Hebrew,  and  signifies  cessation  or  rest.  Philo 
•alia  it  the  world's  birth- day.  Under  the  Christian  system,  it 
has  been  transferred  to  the  first  day  of  the  week,  to  commemo- 
rate the  resurrection  of  Christ. 

SsasATH  Dm*'*  Journey,  about  two-thirds  of  an  English  mile. 

8ABELLIANS,  a  Christian  sect,  who  reduced  the  three  per- 
anna  in  the  Trinity  to  three  states  or  relations  ;  or  rather  reduced 
the  whole  Trinity  to  the  one  person  of  the  Father,  making  the 
Word  nod  Hoi*  Spirit  to  be  only  emanations  or  virtues. 

8ABINITES  LAPIS,  a  name  given  to  a  stone,  in  which  are 
•ceaarved  tbe  leaves  of  the  common  savin. 

SABLE,  in  Zoology,  the  name  of  a  small  animal  of  the  weasel 
kind,  the  for  of  which  is  highly  valued.  In  Heraldry,  Smkle  is 
the  black  colour  in  the  arms  of  a  family. 

SABRE,  a  kind  of  sword,  or  acimetar,  with  a  very  broad  and 
heavy  blade,  thick  at  the  back,  and  a  little  falcated  or  crooked 
tewnrds  the  point  In  the  use  of  this  weapon  tbe  Turks  are 
anid  to  be  so  exceedingly  dexterous,  as  to  cleave  a  man  quite 
down  with  a  single  stroke.  Damascus  was  formerly  famous 
Jo*  Its  manufacture  of  sabres. 

SACCHARINE  Acid.    Set  Oxalic  Add. 

8ACCHAROMETER,  in  the  Arts,  an  instrument  for  ascer- 
tatniag  the  value  of  worts,  and  tbe  strength  of  different  kinds  of 
■salt  liquors.    The  name  signifies  a  measurer  of  sweetness. 

8ACCHARUM,  Suoae,  or  the  Sugor  Cone,  a  genus  of  the 
digynia  order,  in  the  triandria  class  of  plants  ;  and  in  the  natu- 
ral aaethod  ranking  under  the  fourth'  order,  gramina.  The  calix 
ia  tsro-valved ;  the  corolla  is  also  bivalved.  There  are  eleven 
species.    See  8ugar. 

SACCOLATS,  salts  formed  from  the  aaclaetie  add;  and  but 
little  known. 

SACERDOTAL,  something  belonging  to  the  priesthood. 

8ACK  or  Wool,  a  quantity  of  wool  containing  just  twenty- 
two  alone,  and  every  stone  fourteen  pounds.  In  Scotland,  a 
nnok  n  twenty-four  stone,  each  stone  containing  aixteen  pounds. 

Sack  o£  Cotton  Wool,  a  quantity  from  one  hundred  and  a  half 
to  foor  bond  red  weight 

Backs  of  JEerta,  io  Fortification,  are  canvass  bags  filled  with 
.    They  are  nsed  in  making  entrenchments  in  baste,  to 
on  parapets,  or  the  head  of  breaches,  Itc.  or  to  repair 
them  when  beaten  down. 

SACKBUT,  a  musical  instrument  of  the  wind  kind,  being  a 
nort  of  trumpet,  though  different  from  the  common  trumpet  both 
an  form  and  sine :  it  is  fit  to  play  a  baas,  aad  is  contrived  to  be 
etrawo  out  or  shortened  according  to  the  tone  required,  whe- 
ther grave  or  acute. 

SACLACTIC  Acid,  an  acid  obtained  from  gum  and 
"  ether  mucilaginous  snbetaneas. 
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SACRAMENT,  in  general,  denotes  a  *i*o  of  something  holy 
or  sacred.  In  the  Christian  church,  bspiimn  and  the  Lord's 
supper  clsim  this  term  ;  and  it  has  been  defined  in  the  ritual 
of  the  Establishment  to  mean,  an  outward  and  visible  sign  of  an 
inward  and  spiritual  grace.  Few  subjects  have  been  made  the 
occasion  of  more  fierce  and  unholy  contentions  than  this  symbol 
of  peace,  good  will,  and  brotherly  love. 

SACRE,  or  Saker,  in  Ornithology,  a  species  of  falcon,  ex- 
ceedingly strong,  bold,  aud  active.  Ray  says,  that  it  will 
seise  upon  the  largest  birds,  and  eveu  young  goats,  for  food. 

SACRIFICE,  an  offering  made  to  God  on  an  altar.  The 
institution  is  so  ancient  as  to  be  deemed  nearly  coeval  with 
human  nature.  In  some  form  or  other,  its  adoption  seems  to  be 
universal.  Among  Christians,  the  term  is  generally  restricted 
to  the  death  of  Christ,  and  tbe  offerings  by  which  that  evont  was 
typified. 

SACRILEGE,  is  church  robbery,  or  a  taking  of  things  out  of 
a  holy  place,  as  where  a  person  steals  any  vessels,  ornaments, 
or  goods  of  the  church. 

SADAR,  the  Arabian  name  of  the  medicinal  lotus,  described 
by  Dioscorides  and  many  other  ancient  writers* 

SADDLE,  is  a  seat  upon  a  horse's  back,  contrived  for  the 
convenience  of  the  rider.  The  ancient  Romans  are  supposed 
not  to  have  made  use  of  saddles  and  stirrups,  and  it  has  been 
thought  that  they  did  not  come  into  use  till  the  time  of  Constan- 
tine  the  Great,  but  this  Is  a  great  error. 

SADDLE,  a  small  cleat  or  block  of  wood  nailed  upon  the 
lower  yard  arms,  to  retain  the  studding  sail  booms  in  a  firm  and 
steady  position ;  for  this  purpose  the  cavity  on  tbe  lower  part 
of  the  saddle  conforms  to  the  cylindrical  surface  of  the  yard  to 
which  it  is  attached,  and  in  like  manner  the  hollow  on  the  upper 
side  answers  to  the  figure  of  the  boom,  and  serves  aa  a  chan- 
nel whereby  it  may  run  out  or  in  along  the  yards,  aa  occasion 
requires.  ' 

Saddle,  is  also  a  name  given  to  several  circular  pieces  of 
wood,  as  the  saddle  of  a  bowsprit,  saddle  of  a  boom,  ate. 

S  K  DDLER,  one  who  makes  saddles,  and  furnish  necessaries 
for  equestrian  equipment  The  Saddlers'  Company,  in  London, 
was  incorporated  in  1272. 

SADDUCEES,  an  ancient  Jewish  sect,  who  denied  the  resur- 
rection, snd  tbe  existence  of  angels  and  spirits.  They  were 
the  freethinkers  of  Israel,  highly  liberal  In  principles,  but 
dreadfully  cruel  ia  practice. 

SAFETY  LAMP.  To  obviate  the  destructive  effects  of  car- 
bo  retted  hydrogen  gas.  Sir  Humphrey  Davy  turned  bis  atten- 
tion to  the  construction  of  a  lamp  which  would  prevent  explo- 
sion ;  and  upon  the  knowledge  of  the  fact,  that  flame  cannot 
pass  through  apertures  of  small  diameter,  he  constructed  what 
the  miners  have  since,  in  gratitude,  called  the  Davy.  SmLanp. 

SAFFRON,  a  well-known  plant,  much  cultivated  in  Cam- 
bridgeshire and  Essex,  and  also  imported  from  France,  8peiu, 
and  Sicily,  but  that  of  our  own  country,  when  unadulterated, 
is  always  preferred.  It  should  be  chosen  not  above  a  vear  old, 
in  close,  tough,  compact  cakes,  moderately  moist,  staining  the 
hands  when  rubbing  it,  and  of  the  same  colour  within  as  on  the 
outside.  Tbe  cultivation  of  saffron  is  attended  with  much 
trouble,  and  requires  extraordinary  care,  and  no  small  degree  of 
patience. 

SAFraoN,  Meodow,  a  poisonous  plant,  having  a  bulbous  root, 
somewhat  resembling  that  of  a  tulip.  Under  certain  ssodifica* 
tions,  it  has  been  recommended  as  a  remedy  lor  the  gout ;  but 
we  hear  of  more  mischief  than  advantage  resulting  from  its 
cultivation. 

Saffkon  Tree,  aa  East  Indian  throb,  which  grows  about  two 
feet  high.  Tbe  flowers,  which  resemble  those  of  the  jeeeniidna, 
never  open  but  in  tbe  night,  and  seldom  continue  more  than 
three  or  foor  days.  Tbev  have  no  small,  but  exhibit  the  colon* 
of  saffroa,  aad  their  cordial  virtues  ore  much  the  same. 

SArraoM,  is  also  n  name  given  to  several  chemical 
tions.  from  their  mrmhlaass  in  colour  to  vegetable 
10  X 
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S  AG  APENUM,  a  medicinal  gum  resin,  whose  smell  resembles 
that  of  a  pine. 

SAGARA,  in  Hindoo  Mythology,  is  a  personification  of  the 
ocean. 

SAGATHEE,  a  slight  kind  of  woollen  stuff,  serge,  or  ratteen, 
sometimes  mixed  with  a  little  silk. 

SAGDA,  the  name  of  a  particular  stone  of  a  green  colour, 
having  the  property  of  attracting  wood. 

SAGE.     See  Salvia. 

SAGENE,  a  Russian  long  measure,  five  hundred  of  which 
make  a  verst,  equal  to  seven  English  feet. 

SAGGING  to  Leeward,  the  movement  by  which  a  ship 
makes  a  considerable  lee-way,  or  is  driven  far  to  leeward  of 
the  course  whereon  she  apparently  sails.  It  is  generally  ex- 
pressed of  heavy  sailing  vessels,  as  opposed  to  keeping  well  to 
windward,  or,  in  the  sea  phrase,  holding  a  good  wind. 

SAGITTA,  the  Arrow,  one  of  the  northern  constellations. 
See  Constellation. 

Saoitta,  in  Trigonometry,  is  the  same  as  the  versed  sine 
of  any  arch,  and  is  so  called,  because  it  resemble  j  a  dart  or 
arrow  standing  on  the  chord  of  an  arc. 

Sagitta,  in  Geometry,  is  used  by  some  old  authors,  to  de- 
note the  absciss  of  any  curve. 

SAGITTARIUS,  the  Archer,  £,  is  the  last  of  the  autumnal, 
and  the  third  of  the  southern  signs,  agreeably  to  the  fixed 
zodiac ;  and  the  sun  accordingly  enters  it  on  the  22d  of  Novem- 
ber. But  reckoning  by  the  visible  and  moveable  zodiac,  Sagitta- 
rius is  actually  in  possession  of  the  first  winter  sign,  for  the 
sun  enters  it  about  the  7th  of  December,  as  is  obvious  by 
leference  to  the  Celestial  Globe. 

Boundaries  and  Contents. — Sagittarius  is  bounded  on  the 
north  by  Scutum  Sobieski  and  Antinous;  east  by  Capricornus 
and  Mieroscopium ;  south  by  Corona  Australia,  Indus,  and 
Telescopium;  and  west  by  Scorpio.  It  contains  sixty-nine 
stars,  viz.  five  of  the  third  magnitude,  nine  of  the  fourth,  &c. 
One  of  the  largest  stars  in  this  sign,  and  £.  is  situated  by  the 
middle  of  the  bow,  and  rises  on  the  south-east  by  S.  i  E.  point 
of  the  horizon/at  London.  Its  declination  is  29°  54'  33"  south ; 
its  right  ascension  272°  21'  57"  ;  and  it  rises  and  culminates  as 
in  the  following  table,  for  the  first  day  of  every  month  in  the 
year :  Meridian  altitude  8°  34'  27*. 


Month. 

Jan. 

Feb. 

M.r. 

April 

May 

June 


Rises. 
ho.  mi. 

8  30  M. 

6  18  M. 

4  25  M. 

2  35  M. 
12  45  M. 
10  30  A. 


Culm. 

Month. 

ho.  mi. 

11  25  M. 

July 

9  10  M. 

Aug. 

7  20  M. 

Sept. 

5  25  M. 

Oct. 

3  35  M. 

Nor. 

1  20  M. 

Dee. 

Risks. 

Culm 

• 

bo.'  mi. 

bo.  mi. 

3  32   A. 

11  25 

A. 

6  40    A. 

9  30 

A. 

4  35    A. 

7  30 

A. 

2  50  ;a. 

5  40 

A. 

12  54    A. 

3  50 

A. 

10  47  M. 

1  45 

A. 

SAGO,  a  simple  brought  from  the  East  Indies,  of  considerable 
use  in  diet,  as  a  restorative.  It  is  produced  from  the  pith  of  a 
kind  of  palm  which  grows  in  the  East  Indies,  called  the  cycas 
circinalis. 

SAGOUIN,  in  Zoology,  the  name  of  a  bea  niful  spec  es  of 
monkey. 

SAGUM,  the  name  of  a  military  garment  worn  by  the  Greeks, 
Romans,  and  Gauls,  in  the  manner  of  a  cloak  or  cassock. 

SAGWIRE,  a  liquor  in  the  East  Indies,  drawn  from  a  tree 
of  the  palm  kind,  of  the  same  nature  as  toddy  or  palm  wine.  It 
is  refreshing,  wholesome,  but  inebriating. 

SAIC,  a  sort  of  Grecian  ketch,  which  has  no  top-gallant  sail 
nor  mizzen  sail. 

Saic,  an  assemblage  of  several  breadths  of  canvass,  or  other 
texture,  sewed  together,  and  extended  on  or  between  the  masts, 
to  receive  the  wind,  and  impel  the  vessel  through  the  water. 
The  edges  of  the  cloths  or  pieces  of  which  a  sail  is  composed 
are  generally  sewed  together  with  a  double  seam,  and  the  whole 
is  skirted  round  at  the  edges  with  a  cord  called  the  bolt-rope. 

SAICK,  a  Turkish  vessel  rigged  in  a  peculiar  manner,  and 
well  adapted  for  the  conveyance  of  merchandise. 

SAIGA,  in  Zoology,  a  species  of  antelope,  the  characters  of 
which  are,  that  the  horns  are  pale,  and  almost  transparent,  dis- 
tant at  their  bases,  and  bent  in  form  of  a  lyre.  It  inhabits  Poland, 
Moldavia,  the  Carpathian  mountains,  Caucasus,  and  may  be 
found  ob  tho  borders  of  the  Caspian  and  Euxine  sea.     Its  resi- 


dence is  generally  in  the  open  desert,  in  which  salt  spring 
abound,  and  its  food  is  saline,  acrid,  and  aromatic  vegetables. 
SAILS,  are  all  contained  either  between  three  or  four  sides ;  or, 
as  they  are  otherwise  termed,  they  are  either  triangular  or  qua 
drilateral.  The  former  of  these  are  sometimes  spread  by  a  yard 
as  lateen  sails,  or  by  a  stay,  as  stay  sails,  or  by  a  mast,  as  shoul- 
der of  mutton  sails  ;  in  all  which  cases  the  foremost  leech  or 
edge  is  attached  to  the  yard,  mast,  or  stay,  throughout  its  whole 
length.  The  latter,  or  those  which  are  four-sided,  are  either 
extended  by  yards,  as  the  principal  sails  ot  a  ship,  or  by  yards 
and  booms,  as  the  studding  sails,  drivers,  ringtails,  and  all 
those  sails  which  are  set  occasionally  ;  or  by  gaffs  and  boons, 
as  the  main-sails  of  sloops  and  brigantines.  The  principal  stilt 
of  a  ship  are  the  courses  or  lower  sails;  the  top  sails,  » hick 
are  next  in  order  above  the  courses,  and  the  top  gallant  sails, 
which  are  extended  above  the  top  sails.  The  courses  are,  the 
main-sail,  fore-sail,  andmizzeu;  the  sprit-sail,  main  stay-sail, 
fore  stay-sail,  and  mizzen  stay-sail :  but  more  particularly  tat 
three  first.  The  main  stay-sail  is  rarely  used,  except  in  sssal 
vessels.  In  all  the  quadrilateral  sails,  the  upper  edge  is  called 
the  head,  the  sides  or  skirts  are  called  leeches,  and  the  botloa 
or  lower  edge  is  termed  the  foot ;  if  the  head  is  parallel  to  tit 
foot,  the  two  lower  corners  are  denominated  clues,  and  tkt 
upper  corners  earings.  In  all  triangular  sails,  and  intbast 
four-sided  sails  wherein  the  head  is  not  parallel  to  the  foot,  tat 
foremost  corner  at  the  foot  is  called  the  tack,  and  the  after 
lower  corner  the  clue :  the  foremost  head  is  called  the  fere 
leech,  and  the  hindmost  the  after-leech.  The  heads  ofsMtt 
four-sided  sails,  and  fore-leeches  of  lateen  sails,  are  attached  to 
their  respective  yard  or  gaff  by  a  number  of  small  cords  catted 
robands,  or  by  a  lacing,  and  the  upper  extremities  areas** 
fast  by  earings.  The  stay-sails,  are  extended  upon  stays  be- 
tween the  masts,  whereon  they  are  drawn  up  or  down  occasion- 
ally, as  the  curtain  slides  on  its  rod,  and  their  lower  parts  art 
stretched  out  by  a  tack  and  sheet.  The  main-sail  and  fore-sail 
have  a  rope  and  a  large  single  block  made  fast  to  each  dee; 
the  ropes  called  tacks  lead  forward  to  the  chess  trees  and  bssj- 
kins,  and  the  block  receives  a  thick  rope  from  aft,  which  is 
termed  the  sheet.  The  clues  of  the  top-sails  are  drawn  oat  to 
the  extremities  of  the  lower-yards,  by  two  large  ropes  catted 
top-sail  sheets,  and  the  clues  of  the  Jtop-gallant  sails  are  is  like 
manner  extended  upon  the  top-sail  yard-arms  by  ropes  catted 
top- gallant  sheets.  The  royals  are  set  above  the  top-gaUasi 
sails,  and  the  studding  sails  beyond  the  leeches  or  skirts  of  tkt 
main-sail  and  fore-sail,  and  of  the  top-sails  and  top-gaHaas* 
sails,  their  upper  and  lower  edges  being  extended  by 
yards,  and  by  poles  run  out  beyond  the  extremities  of  the 
for  this  purpose.  These  sails  are,  however,  only  used  in 
rate  weather.  All  sails  derive  their  name  from  the  mast,  yard, 
or  stay,  upon  which  they  are  extended.  Thus  the  principalsai 
extended  upon  the  main-mast  is  called  the  main-sail ;  the  next 
above,  which  stands  upon  the  main-top- mast,  is  tenr*d  tkt 
main-top  sail ;  that  which  is  spread  across  the  main-top  galast 
mast,  is  named  the  main- top-gallant  sail;  the  sail  above  it  is 
called  the  main-royal.  In  the  same  manner  there  are  the  fore- 
sail, fore-top  sail,  f ore-top-pa  I  Ian  t  sails,  and  fore-royal ;  the  a*** 
zen,  mizzen-top  sail,  mizzen  top-gallant  sail,  and  misses  royal 
Thus  also  there  are  the  main-stay  sail,  main  top-mast-stay  satt, 
main  top-gallant-stay  sail,  and  a  middle  stay  sail,  which  stands 
between  the  two  last);  all  these  stay-sails  are  between  the 
and  fore  mast ;  the  stay  sails  between  the  main  and 
masts  are  the  mizzen  stay  sail,  the  mizzen  top- mast  stay 
the  mizzen  top-gallant  stay  sail,  and  sometimes  a  mizzen  royal- 
stay  sail.  The  sails  between  the  fore-mast  and  the  bowsprit 
arc  the  fore  stay-sail,  the  fore  top-mast-stay  sail,  the  jib,  as* 
sometimes  a  living  jib;  and;  even  a  middle  jib:  there  are  be- 
sides two  and  sometimes  three  square  sails  extended  by -yards 
under  the  bowsprit  and  jib-booms,  one  called  the  sprit-safl, 
the  second  the  spirit-sail  top-sail,  and  the  third  the  sprit-sat 
top-gallant  sail ;  the  studding  sails  being  extended  npoa  Ike 
different  yards  of  the  main-mast  and  fore-mast,  are  also  nasted, 
according  to  their  stations,  the  lower  top-mast,  or  top-gaNaat 
studding-sails.  The  ropes  by  which  the  lower  yards  of  askst 
are  hoisted  up  to  their  proper  height  on  the  masts  are  called 
thejears;  in  all  other  cases  the  ropes  employed  for  this  parpest 
are  called  halliards;  hence  the  tails  are  expanded  by  aallbrds, 
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tacks,  sheets,  and  bowlines;  and  are  drawn  up  together,  or 
trussed  up,  by  bunt-lines,  clue-lines,  leech-lines,  reef- tackles, 
•lab-lines,  and  spilling-lines,  the  higher  studding-sails,  and  the 
stay-sail*  are  drawn  down  so  as  to  be  taken  in  by  down-hauls, 
stnd  the  courses,  top-sails,  and  top-gallaut  sails,  are  wheeled 
about  the  mast  so  as  to  suit  the  various  directions  of  the  wind 
by  braces. 

After  Sails,  are  those  that  belong  to  the  main  mast  and 
rnixsen.  They  keep  the  ship  to  windward,  on  which  account 
ships  sailing  on  a  quarter  wind  require  a  bead-sail  and  an  after 
sail,  one  to  countcrmaud  the  other. 

Netting  Sail,  is  only  a  sail  laid  over  the  nettings. 

Sail,  is  also  applied  to  a  vessel  seen  at  a  distance  under 
sail,  as  "  We  saw  three  sail  in  the  north-east." 

To  Set  Sail,  is  to  expand  the  sail*  in  order  to  begin  the 
action  of  sailing.  To  loose  Sail*,  is  to  unfuil  them,  and  to  let 
them  bang  loose  to  drv.  To  make  Sail,  is  to  extend  an  addi- 
tional quantity  of  sail,  so  as  to  increa.se  the  ship's  velocity.  To 
shorten  Sail,  is  to  reduce  or  take  in  part  of  the  sails.  To  strike 
Sail,  is  to  lower  it  suddenly,  which  is  particularly  used  in 
saluting  or  doing  homage  to  a  superior  force,  or  to  one  whom 
tbe  law  of  nations  acknowledges  as  superior  in  certain  regions. 
Thus  all  foreigu  vessels  strike  to  an  English  man-of-war  in  the 
British  seas.    See  the  article  Salute. 

SAILING,  in  Navigation,  denotes  the  act  of  conducting  a 
Teasel  from  one  port  to  another,  by  means  of  the  action  of  the 
wind  upon  her  sails,  being  otherwise  expressed  by  the  most 
significant  term.  Navigation. 

Sailing,  is  distinguished  into  different  cases,  according  to 
the  principles  upon  which  tbe  computations  are  founded,  as 
Plane  Sailing,  Middle  Latitude  Sailing,  Mercator  Sailing,  Glo- 
bular Sailing,  &C 

Plane  Sailing,  is  that  which  is  performed  on  a  supposition 
of  the  earth  being  an  extended  plane  surface,  and  by  means  of 
plane  charts,  in  which  ease  the  meridians  are  considered  as 
parallel  lines,  tbe  parallels  of  latitude  at  right  angles  to  tbe 
meridians,  and  the  lengths  of  tbe  degrees  on  the  meridians, 
equator,  and  parallels  of  latitude,  as  every  where  equal.  Here 
tbe  principal  terms  are  the  latitude,  distance,  and  departure ; 
difference  of  latitude  and  rhumb,  longitude  having  no  place  in 
plane  sailing.  It  is  obvious,  however,  that  calculations  con- 
ducted on  these  principles  must  be  too  erroneous  to  be  depend- 
ed upon  in  any  case,  and  therefore  it  would  be  but  wasting  the 
reader's  time  to  enter  farther  into  an  explanation  of  this  case, 
which  is  now  nearly  if  not  wholly  disused  by  navigators. 

Traverse  Sailing,  may  be  denned  compound  plane  sailing, 
being  the  method  of  working,  or  calculating  traverse  or  com- 
pound courses  so  as  to  reduce  them  into  one.  This  is  used 
when  a  ship,  having  to  sail  from  one  port  to  another,  is  by  rea- 
son of  contrary  winds,  or  other  obstacles,  obliged  to  tack  and 
sail  upon  dillereut  courses,  which  are  then  to  be  bronght  into 
one  ;  and  hence  the  difference  of  latitude,  departure,  and  other 
circumstances,  determined  as  in  plane  sailing. 

Globular  Sailing,  is  the  method  of  estimating  a  ship's  mo- 
tion and  run,  upon  principles  drawn  from  the  globular  figure  of 
tbe  earth.  In  this  its  most  extended  sense,  globular  sailing 
comprehends  Parallel,  Mercator,  Middle  Latitude*  and  Great  Cir- 
cle Sailing ;  for  a  definition  of  each  sec  the  following  articles. 

Parallel  Sailing,  is  the  sailing  on  a  parallel  of  latitude,  or 
parallel  to  the  equator,  of  which  there  are  three  cases. 

1.  Given  the  distance  and  difference  of  longitude ;  to  find  the 
latitude,  which  is  performed  by  the  following  rule:— As  the  dif- 
ference of  long. :  the  distance : :  Vho  radius :  the  cosine  of  the 
latitude. 

2.  Given  the  latitude  and  difference  of  longitude ;  to  find 
tbe  distance.  Rule-  As  radius  :  the  cosine  of  the  latitude  : : 
tbe  difference  of  longitude  :  the  distance. 

a.  Tbe  latitude  and  distance  being  given  to  find  the  difference 
of  longitude.  Rule:  As  cosine  of  latitude  :  radius  ::  the  dis- 
tance :  tbe  difference  of  longitude. 

Middle  Latitude  Sailing,  is  a  method  of  resolving  the  cases  of 
globular  sailing,  by  means  of  the  middle  latitude  between  that 
departed  from  and  that  come  to.  This  method  is  not  accurate, 
Being  founded  on  the  principles  of  plane  and  globular  sailing 
conjointly  ;  vix.  on  a  supposition  that  the  departure  is  reckoned 
as  a  sneridiooal  distance  in  that  latitude,  which  is  tbe  middle 


parallel  between  the  latitude  sailed  from  and  tbe  latitude  come 
to:  which  would  be  correct,  if  the  cosine  of  a  middle  latitude 
was  an  arithmetical  mean  between  the  cosine  of  two  extreme 
latitudes  ;  and  the  departure  between  two  places  on  an  oblique 
rhumb,  equal  to  the  meridional  distance  iu  the  middle  latitude  ; 
but  neither  of  these  cases  obtain.  Yet  when  the  parallels  are 
near  the  equator,  or  near  to  each  other,  in  any  latitude,  tbe  error 
is  not  considerable,  This  method  seems  to  ha\e  been  invented 
on  account  of  tbe  easy  manner  in  which  the  several  cases  may 
be  resolved  by  the  traverse  tabic  ;  and  when  a  table  of  meridio- 
nal parts  is  not  at  band,  tbe  computations  may  be  made  as  fol- 
lows ;  viz.  Take  half  the  sum  of  the  t*o  given  latitudes  for  the 
middle  latitude,  theo  say, 

1.  As  cosine  of  mid.  lat :  tbe  radius  : :  tbe  departure  :  diff. 
of  longitude. 

2.  As  cosine  of  mid.  lat.  :  tan.  of  course  :  .  diff.  of  lat.  :  diff, 
of  longitude. 

Right  Sailing,  is  when  a  voyage  is  performed  on  some  one 
of  the  four  cardinal  points.  If  a  ship  sail  under  the  meridian 
on  the  north  or  south  points,  she  varies  not  in  longitude.  If  she 
sail  under  the  equinoctial  on  the  east  or  west  points,  she  changes 
only  the  longitude.  If  from  any  place  she  sails  directly  east  or 
west,  she  only  alters  the  longitude. 

Oblique  Sailino,  though  in  many  ca*cs  the  bearing  ami  dis- 
tances of  places  are  determined  by  the  solution  of  right-angled 
triangles,  yet  at  sea  there  are  sc\cral  in  which  oblique  posi- 
tions can  be  observed.  The  doctrine  of  plane  triangles  is  also 
applicable  to  the  method  of  sailing  by  windward.  It  may  be  ob- 
served, in  general,  that  w  hen  ihe  w  imi  is  diicctly  or  pai  tly  agaiust 
the  ship's  direct  course  to  the  place  whither  she  is  bound,  she 
reaches  her  port  by  a  kind  of  zigzag  or  z-like  course,  which  is 
made  by  sailing  with  the  wind  first  on  one  side  of  the  ship  and 
then  on  the  other.  The  windward  or  weather-side  of  a  ship  is 
that  side  on  which  tbe  wind  blows  ,  the  other  being  called  the 
leeward  or  lee  side.  When  a  ship  sails  the  same  way  the  wind 
blows,  and  the  wind  is  said  to  be  right  aft,  or  right  astern,  her 
course  is  then  sixteen  points  from  the  wind.  When  a  ship  sails 
with  tbe  wind  blowing  directly  across  her,  she  is  said  to  have 
the  wind  on  the  beam,  and  her  course  is  eight  points  from  the 
wind.  When  a  ship  endeavours  to  sail  towards  that  point  of  the 
compass  from  whence  the  w  ind  blows,  she  is  said  to  sail  on  the 
wind,  or  to  ply  to  windward.  A  vessel  sailing  as  near  as  she 
can  to  the  point  from  whence  the  wind  blows,  is  said  to  be  close 
hauled:  most  ships  will  lie  within  about  six  points  of  the  wind, 
but  sloops  and  some  other  vessels  will  lie  much  nearer.  \\  hen 
a  ship  sails  on  a  wind,  the  windward  tacks  are  always  hauled 
forwards  and  the  leeward  sheets  aft.  The  starboard  tacks  are 
aboard  when  tbe  starboard  side  is  to  windward,  and  the  lar- 
board to  leeward  ;  the  larboard  tacks  are  aboard  when  the  lar- 
board side  is  to  windward,  and  the  starboard  to  leeward.  In 
order  to  know  how  near  the  wind  a  ship  will  lie,  observe  the 
eourse  she  goes  on  each  tack,  when  she  is  close-hauled  ;  then 
half  tbe  number  of  points  between  tbe  two  courses  will  shew 
how  near  the  wind  that  ship  will  lie.  The  most  common  cases 
in  turning  to  windward  may  be  constructed  lit  the  following 
precepts.  Having  drawn  the  meridian  and  parallel  of  latitude 
(or  east  and  west  line)  in  a  circle  representing  the  horizon  of 
the  place,  mark  in  the  circumference  of  the  place  of  the  wind  ; 
draw  the  rhomb  passing  through  the  place  bound  to,  and  lav 
thereon  the  distance  of  that  place  from  the  centre.  On  each 
side  of  the  wind,  lay  off  in  the  circumference  the  points  of  de- 
grees, shewing  how  near  the  wind  the  ship  can  lie.  and  draw 
these  rhumbs  ;  the  first  course  will  be  on  one  of  these  ihuinbs, 
according  to  the  tack  the  ship  bads  with;  draw  a  line  from 
tbe  place  bound  to,  parallel  to  the  other  rhumb,  and  meeting 
the  first,  and  this  will  shew  the  course  and  distance  ou  the 
other  tack. 

Mercator  s  Sailing,  is  the  art  or  resolving  the  several  eases 
of  globular  sailing  by  plane  trigonometry,  with  the  assistance 
of  a  table  of  meridional  parts,  or  of  logarithmic  tangents.  Me- 
ridional parts,  miles,  or  minutes,  are  the  parts  by  which  the  me- 
ridians in  a  Mercaior's  Chart  increase,  as  the  parallels  of  lati- 
tude decrease.  The  cosine  of  the  latitude  of  any  place  being 
equal  to  tbe  radius  or  semi-diameter  of  that  parallel ;  therefore, 
in  tbe  true  sea-chart,  or  nautical  planisphere,  this  radius  being 
the  radius  of  tbe  equinoctial,  or  whole  sine  of  ninety  degrees* 


908 


S  A  I 


DICTIONARY   OP   MECHANICAL  SCIENCE. 


SAL 


the  meridional  parts  at  each  degree  of  latitude  mast  increase 
as  the  secanls  of  the  arch  contained  between  that  latitude  and 
the  equinoctial  decrease.  The  manner  of  working  with  the  me- 
ridional parts,  and  logarithmic  -tangents,  will  appear  from  the 
two  following  cases. 

1.  Let  the  latitudes  of  two  places  be  given,  and  the  meridi- 
onal difference  of  latitude  between  them  be  required.  By  the 
meridional  parts,  when  they  are  on  the  same  side  of  the  equa- 
tor, say  the  difference  ;  when  on  different  sides,  the  sum  of  the 
meridional  parts  answering  to  each  latitude  will  give  the  me- 
ridional difference  of  latitude  required.     By  logarithmic  tan- 

.  gents,  when  they  are  on  the  same  side  of  the  equator,  say  the 
difference  of  the  logarithmic  tangents  ;  when  on  different  sides, 
the  sum  of  the  logarithmic  co-tangents,  abating  the  index  of  the 
half  co  latitudes,  divided  by  12,63,  will  give  the  meridional  dif- 
ference of  longitude  required. 

2.  Let  the  latitude  of  one  place  and  the  meridional  difference 
of  latitude  between  that  and  another  place  be  given,  and  the 
latitude  of  the  other  place  be  required.  The  sum  of  the  meri- 
dional parts  of  the  given  latitude,  and  the  given  meridional  dif- 
ference of  latitude,  when  they  have  like  names,  found  in  the 
table  of  meridional  parts,  will  give  the  latitude  sought.  Or,  mul- 
tiply the  given  meridional  differences  of  latitude  by  12,68,  and 
in  the  former  case  subtract,  but  in  the  latter  case  add  the  pro- 
duct to  the  logarithmic  tangent  of  the  given  half  co-latitude, 
the  degrees  corresponding  to  the  tangent  of  the  remainder,  or 
of  the  sum,  being  doubled,  will  give  the  co-latitude  required. 

Circular,  or  Great  Circle  Sailing,  is  the  art  of  finding  what 
places  a  ship  must  go  through,  and  what  courses  to  steer,  so 
that  her  track  shall  be  in  the  arc  of  a  great  circle,  or  nearly  so, 
passing  through  the  place  sailed  from,  and  that  bound  to.  This 
method  of  sailing  has  been  proposed,  because  the  shortest  dis- 
tance between  two  places  on  the  sphere  is  an  arc  of  a  great 
circle  intercepted  between  them,  and  not  the  spiral  or  rhumb 
passing  through  them,  unless  that  rhumb  coincides  with  a  great 
circle  which  oan  only  be  on  a  meridian  or  on  the  equator.  As 
the  solutions  of  the  cases  in  Mercator's  sailing  are  performed 
by  plane  triangles,  in  this  method  of  sailing  they  are  resolved 
by  the  means  of  spheric  triangles.  To  bring  sailing  to  certain 
roles,  M.  Renau  computes  the  force  of  the  water  against  the 
ship's  rudder,  stern,  and  side,  and  that  of  the  wind  against  her 
sails.  In#ordcr  to  this,  he,  1.  considers  all  fluid  bodies,  as  the 
air,  water,  &c.  as  composed  of  little  particles,  which  when  they 
aet  upon  or  move  against  any  surface,  do  all  move  parallel  to 
one  another,  or  strike  against  the  surface  after  the  same  man- 
ner. 2.  That  the  motion  of  any  body,  with  regard  to  the  surface 
on  which  it  is  to  strike,  must  be  either  perpendicular,  parallel, 
or  oblique.  The  author  then  proceeds  to  illustrate  his  observa- 
tions with  several  examples. — Another  author  on  this  subject 
observes,  when  a  ship  changes  her  state  of  rest  into  that  of 
motion,  as  in  advancing  out  of  a  harbour,  or  from  her  station  at 
anchor,  she  acquires  her  motion  very  gradually,  as  a  body  which 
arrives  not  at  a  certain  velocity  till  after  an  infinite  repetition 
of  the  action  of  its  weight.  The  first  impression  of  the  wind 
greatly  affects  the  velocity,  because  the  resistance  of  the  water 
might  destroy  it,  since  the  velocity  being  but  small  at  first,  the 
resistance  of  the  water  which  depends  upon  it  will  be  very 
feeble,  but  as  the  ship  increases  her  motion  the  force  of  the 
wind  on  her  sails  will  be  diminished  ;  whereas,  on  the  contrary, 
the  resistance  of  the  water  on  the  bow  will  accumulate  in  pro- 
portion to  the  velocity  with  which  the  vessel  advances.  Thus 
the  repetition  of  the  degrees  of  force  which  the  action  of  the 
sails  adds  to  the  motion  of  the  ship,  is  perpetually  decreasing, 
while,  on  the  contrary,  the  new  degrees  added  to  the  effort  of 
resistance  on  the  bow,  are  always  augmenting.  The  velocity  is 
then  accelerated  in  proportion  as  the  quantity  added  is  greater 
than  that  which  is  subtracted;  but  when  the  two  powers  be- 
come equal,  when  the  impression  of  the  wind  upon  the  sails  has 
lost  so  much  of  its  force  as  only  to  act  in  proportion  to  the 
opposite  impulse  of  resistance  on  the  bow,  the  ship  will  then 
acquire  no  additional  velocity,  but  continue  to  sail  with  a  con- 
stant uniform  motion.  The  great  weight  of  the  ship  may  indeed 
Erevent  her  from  acquiring  her  greatest  velocity,  but  when  she 
as  attained  it,  she  will  advance  by  her  own  intrinsic  motion, 
without  gaining  any  now  degree  of  velocity,  or  lessening  what 
she  has  acquired.    She  moves  then  by  her  own  proper  force, 


tn  vacuo,  without  being  afterwards  subject  either  to  the  effort  ef 
the  wind  on  the  sails,  or  to  the  resistance  of  the  water  on  tat 
bow.  If  at  any  time  the  impulsion  of  the  water  on  the  bow 
shoold  destroy  any  part  of  the  velocity,  the  effort  of  the  wisd 
on  the  sails  will  revive  it,  so  that  the  motion  will  continue  the 
same.  It  most,  however,  be  observed,  that  this  state  will  only 
subsist  when  these  two  powers  act  upon  each  other  in  direct 
opposition,  otherwise  they  will  mutually  destroy  one  another. 
The  whole  theory  of  working  ships  depends  on  this  eoaater- 
action,  and  the  perfect  equality  which  should  subsist  between 
the  effort  of  the  wind  and  the  impulsion  of  the  water. 

Order  of  Sailing,  the  general  disposition  of  n  fleet  of  saint 
when  proceeding  on  a  voyage  or  an  expedition.  It  is  generslj 
found  most  convenient  for  ships  of  war  to  be  formed  in  fare* 
parallel  lines  or  columns. 

SAIL-LOFT,  a  large  apartment  in  dock-yards,  where  the  sals 
are  cut  out  and  made. 

SAILMAKER,  a  subaltern  officer  on  board  ships  of  war, 
who,  with  his  mates,  has  the  care  of  repairing:  or  altering  tat 
sails,  according  to  the  captain's  directions. 

SAILOR,  a  person  trained  in  the  exercise  of  Axing  the  snv 
chinery  of  a  ship,  and  managing  her  either  nt  sen,  or  in  a 
or  harbour. 

S  AINTFOIN,  in  Agriculture,  a  species  of  plant,  of  the 
oial  grass  kind,  frequently  raised  as  food  for  cattle,  both 
and  dried :  it  is  sometimes  called  holy-hay,  or  wholesome  bay, 
from  its  peculiar  nutritive  qualities.  It  rises  in  the  steal  frea 
one  to  two  feet  high,  and  has  tufts  of  red  flowers  from  three  » 
five  inches  in  length.  It  was  originally  brought  into  this  sjaj- 
dom  from  France,  or  the  Low  Countries. 

SAKER,  a  name  formerly  used  for  a  small  species  of  < 
of  which  there  were  three  sorts. 

SAL  AMMONIAC,  in  Chemistry,  a  salt  composed  of  i 
tic  acid  and  ammonia,  or  the  volatile  alkali.     This  s 
highly  refined,  is  called  spirits  of  hartshorn. 

Sal  Ammoniac,  in  the  Materia  Medica,  is  an  inodorous  sah\ 
of  a  bitterish,  acid,  and  cool  taste ;  persistent  in  the  air,  aai 
not  easily  reduced  to  powder. 

SALACASE,  the  name  given  to  a  bird  in  the  Pbinpeaw 
islands,  by  whose  flight  the  inhabitants  pretend  to  foretell  ratan 
events. 

SALAD  Hbrb8,  in  Gardening,  esculent  plants,  from  whet 
salads  are  collected.  These  are  of  various  kinds,  and  are  sew 
procured  at  all  seasons  of  the  year. 

S ALA6RAMA,  a  stone  found  in  the  river  Nepaal,  and  cav 
sidered  by  many  sects  of  Hindoos  as  sacred,  and  ronfilsiaj 
something  mystical. 

SALAMANDER,  a  name  given  to  several  species  of  lhnmls. 
Of  this  creature  many  strangely  fabulous  accounts  have  bees 
published. 

SALARY,  a  stipend  allowed  to  any  person,  in  consideration 
of  bis  industry  and  services,  in  another  man's  business. 

SALAYASIR,  a  small  species  of  duck,  not  larger  than  a 
pigeon,  inhabiting  the  marshes  of  the  Philippine  islands.  Bis 
most  beautifully  coloured. 

SALE  of  Goods.  If  a  man  agrees  for  the  purchase  of  gates. 
he  shall  pay  for  them  before  he  carries  them  away,  ■■fc^ 
some  term  of  credit  is  expressly  agreed  upon  by  the  parties. 
If  a  man,  upon  the  sale  of  goods,  warrants  them  to  be  goal, 
the  law  annexes  to  this  contract  a  tacit  warranty,  that  ff  they  bt 
not  so,  he  shall  make  compensation  to  the  purchaser: 
warranty,  however,  must  be  on  the  sale.  But  if  the 
knew  the  goods  to  be  unsound,  and  has  used  any  art  to 
tbero,  or  if  in  any  respect  they  differ  from  what  he  rer.^ 
them  to  be  to  the  purchaser,  he  will  he  answerable  for 
goodness,  though  no  general  warranty  will  extend  to  these  af- 
fects that  are  obvious  to  the  senses.  If  two  persons  cosne  ta  a 
warehouse,  and  one  buys,  and  the  other,  to  procure  Mm  credit, 
promises  the  seller,  "  If  he  do  not  pay  you,  I  will ;  *  this  is  a 
collateral  undertaking,  and  void  witboot  writing,  by  the  statsa* 
of  frauds ;  but  if  he  say, "  Let  him  bate  the  goods,  I  wiH  be  year 
paymaster,"  this  Is  an  absolute  undertaking  as  fbrhlmaelf;aadat 
shall  be  intended  to  be  the  real  buyer,  and  the  other  to  act  eaty 
as  his  servant.  The  question  in  these  eases  is  always,  wake 
party  was  originally  trusted?  For  if  the  party  to  wheal  the 
goods  are  delivered  was  ever  considered  responsible,  uat  en- 
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fuconimt  of  the  other  if  void,  unless  it  im  in  writing ;  after 
ra>nt>i  is  Kiteii,  the  vender  cannot  sell  the  goods  to  another 
uiihoutn  default  in  the  vender,  and  therefore,  if  the  vendee 
dues  not  route  and  pay,  and  lake  the  goods,  the  vender  ought 
to  give  hi  in  notice  for  that  purpose:  then  if  he  does  not  come 
and  pay,  and  take  away  the  goods  in  convenient  time,  the 
agreement  is  dissolved,  and  be  is  at  liberty  to  sell  them  to  any 
i»l her  person. 

SALEP,  or  Salop.    Set  Sago. 

SALET.  in  War,  a  light  covering  for  the  head,  anciently  worn 
by  the  light  horse.  It  was  little  more  than  a  bare  cap,  but 
mould  resist  a  heavy  blow. 

SALIANT,  in  Fortification,  projecting ;  as,  a  saliant  angle. 

SALIC,  or  Saliqub  Law,  lex  calica,  an  ancient  and  funda- 
mental law  of  the  kingdom  of  France,  usually  supposed  to  have 
been  made  by  Pharamond,  or  at  least  by  Clovis,  in  virtue  of 
which  males  only  are  to  inherit.  The  ancient  Romans  allowed 
no  sovereign  women. 

SALIVA.  The  Quid  secreted  in  the  month,  wbich  flows  plenti- 
fully during  a  repast,  is  known  by  the  name  of  saliva. 

SALIVATION,  in  Medicine,  a  promoting  of  tbe  flux  of 
saliva  by  mean*  of  medicines,  chiefly  by  mercury. 

SALIX,  the  Willow,  a  genus  of  the  diandiia  class  of  plants. 
and  in  the  natural  method  ranking  under  the  50th  order  amen- 
taceae.    There  are  63  species. 

SALLYPORT,  a  large  port  on  each  quarter  of  a  fireship,  out 
of  which  the  officers  and  crew  make  their  escape  into  the  boats 
sis  soon  as  the  train  is  fired. 

SALMO,  the  Salmon,  in  Natural  History,  a  genus  of  fishes 
of  the  order  abdominnlns.  U.ueliri  enumerates  fifty  five  species, 
and  Shaw  sixty-two,  of  which  we  sh  .11  uotice  the  following  :  The 
common  salmon.  This  abounds  principally  in  tt.e  northern 
seas,  which  it  quits  at  partie.jiar  periods,  to  ascend  rivers  to  a 
very  considerable  height,  at.d  deposit  its  spawn  in  them.  In 
order  to  gain  the  favourite  spots  in  livers  tor  this  purpose,  which 
are  sometimes  at  the  distance  of  several  hundred  miles  from 
the  ocean,  these  fishes  will  overcome  difficulties  of  surprising 
extent,  stemming  the  most  rushing  currents,  and  leaping  with 
astonishing  activity  over  various  elevations.  It  is  related  that 
the  same  individual  fishes  will  return  to  the  same  spot  fora  suc- 
cession of  seasons  ;  in  this  respect  exhibiting  preferences  simi- 
lar to  those  of  birds  in  similar  circumstances. — The  common 
trout  is  found  in  almost  all  the  European  streams,  at  least  such 
as  are  cool  and  clear.— The  red  char  is  about  a  foot  long,  very 
similar  in  form  to  the  common  salmon,  but  more  slender.  It 
abouuds  in  the  rivers  of  Siberia,  and  the  lakes  of  Germany  ;  and 
in  this  country,  in  the  lakes  of  Cumberland  and  Westmoreland. 
It  is  considered  as  one  of  the  highest  delicacies,  and  has  the 
most  brilliant  colours  and  finest  flavour,  when  inhabiting  the 
coldest  waters. — The  smelt  is  about  seveo  inches  long,  highly 
elegant,  of  a  tapering  form,  and  semi-transparent  appearance. 
— The  Greenland  salmon.  These  abound  off  the  coast  of  Green- 
land, where  they  are  taken  in  vast  quantities  and  dried,  not  only 
for  the  use  of  man  but  of  cattle,  for  which  they  constitute  a  va- 
luable food  in  winter.  It  is  about  the  size  of  a  smelt. — The 
gra>liog  is  about  a  foot  and  a  half  long,  and  abouods  in  the 
mountainous  rivers  in  Europe  and  Asia.  It  resembles  the  trout 
in  form.  In  some  of  the  ri\ers  of  England,  it  is  found  in  great 
perfection. 

SALON,  or  Saloon,  in  Architecture,  a  very  lofty  spacious 
hall,  vaulted  at  top,  and  sometimes  comprehending  two  stories 
or  ranges  of  w  iodow  s. 

S  ALSO  LA.  sal  I  *<>rt.  kali,&c.  a  genus  of  the  class  and  order 
peotandria  digynia,  and  in  the  natural  method  ranking  under  the 
i*2tb  order,  nolo  race. t  The  species  are  thirty -one.  This  plant 
when  burnt  produces  barilla. 

SALT,  Common.  The  preparation  of  that  kind  of  salt  which 
is  used  for  culinary  and  economical  purposes  (muriate  of  soda) 
depends  upon  the  well-known  fact,  that  the  salt  contained  in 
tbe  sea  water  or  brine  springs,  being  a  fixed  body,  will  not  rise 
with  the  vapour  of  the  water.  All  therefore  that  is  wanted  is 
to  expose  any  water  containing  salt  to  evaporation. 

Salt  Marsh,  such  pasture  lands  as  lie  near  the  sea,  and  are 
sometimes  overflowed  with  the  tides. 

SALTPETRE.    See  Nitre. 

SALTPITS,  reservoirs  on  a  coast,  to  contain  sea-water  for 
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the  purposes  of  making  salt.  The  saltncss  of  the  sea,  lakes, 
&o.  is  a  thing  that  has  long  puzzled  and  perplexed  philosophers 
to  account  for.  The  honourable  Mr.  Boyle  believes  it  to  be 
supplied  not  only  from  rocks  and  masses  of  salt,  which  at  tbe 
beginning  were,  or  in  some  countries  may  yet  he  found,  either 
at  the  bottom  of  the  sea,  or  at  the  sides,  where  the  water  ean 
reach  them,  but  also  from  the  salt  which  the  rivers,  rains,  and 
other  waters,  dissolve  in  their  passage  through  divers  parts  of 
the  earth,  and  at  length  carry  with  them  into  the  sea.  Bufibn, 
and  most  modern  philosophers,  acquiesce  in  this  opinion. 

SALTS,  in  Chemistry,  are  all  the  crystallizable  acids,  or 
alkalies,  or  earths,  or  combination  of  acids  with  alkalies,  earths, 
or  metallic  oxides. 

SALUTATION,  the  act  or  ceremony  of  saluting,  greeting, 
or  paying  respect  or  reverence  to  any  one.  In  their  modes  of 
salutation,  most  nations  have  something  peculiar. 

SALUTE,  a  testimony  of  respect  or  of  homage  rendered  by 
the  ships  of  one  nation  to  those  of  another,  or  by  ships  of  the 
same  nation  to  a  superior  or  an  equal.  This  ceremony  is  va- 
riously performed,  according  to  the  circumstances,  rank,  or 
situation  of  the  parties:  it  consists  in  firing  a  certain  number 
of  cannon  or  \ollrys  of  small  arms,  in  striking  the  colours  or 
topsails,  or  in  three  general  shoots  of  the  whole  ship's  crew 
mounted  upon  the  yards  and  rigging  for  that  purpose. 

Salutk,  the  principal  regulations  with  regard  to  salutes  in 
the  royal  navy  are  as  follow : — When  a  flag-officer  salutes  the 
admiral  and  commander-in-chief  of  the  fleet,  he  is  to  give  him 
fifteen  guns  ;  but  when  captains  salute  him,  they  are  to  give 
him  seventeen  guns ;  the  admiral  or  commander-in-chief  of  the 
fleet,  is  to  return  two  guns  less  to  flag-officers,  and  four  less  to 
captains.  Flag-officers  saluting  their  superior  or  senior  officer, 
are  to  give  him  thirteen  guns.  Flag-officers  are  to  return  an 
equal  number  of  guos  to  flag-officers  bearing  their  flags  on  tbe 
same  mast,  and  two  guns  less  to  the  rest,  as  also  to  captains. 
When  a  captain  salutes  an  admiral  of  the  white  or  blue,  he  is 
to  give  him  fifteen  guns ;  but  to  vice  and  rear  admirals,  thirteen 
guns.  When  a  flag-officer  is  saluted  by  two  or  more  of  bis 
majesty's  ships,  he  is  not  to  return  the  salute  till  all  have 
finished,  and  then  to  do  it  with  such  a  reasonable  number  of 
guns  as  he  shall  judge  proper.  In  case  of  the  meeting  of  two 
squadrons,  the  two  chiefs  only  are  to  exchange  salutes.  And 
if  single  ships  meet  a  squadron  consisting  of  more  than  one  flag, 
the  principal  flag  only  is  to  be  saluted.  No  salutes  shall  be 
repeated  by  the  same  ships,  unless  there  has  been  a  separation 
of  six  months  at  least.  None  of  his  majesty's  ships  of  war, 
coin  l.anded  only  by  captains,  shall  give  or  reeeive  salutes  from 
one  another  in  whatsoever  part  of  the  world  they  meet.  A  flag- 
officer,  commanding  in  chief,  shall  be  saluted  upon  his  first 
hoisting  his  flag,  by  all  the  ships  present,  with  such  a  number 
of  guns  as  is  allowed  by  the  first,  third,  or  fifth  articles.  When 
any  of  his  majesty's  ships  shall  meet  with  any  ship  or  ships 
belonging  to  any  foreign  prince  or  state,  within  his  majesty's 
sea«,  (which  extend  to  Cape  Finisterre,)  it  is  expected  that  the 
said  foreign  ships  do  strike  their  topsail,  and  take  in  their  flag, 
in  acknowledgment  of  his  majesty's  sovereignty  in  those  seas: 
and  if  any  shall  refuse,  or  offer  to  resist,  it  is  enjoined  to  all 
flag-officers  and  commanders,  to  use  their  utmost  endeavours  to 
con: pet  them  thereto,  and  not  suffer  any  dishonour  to  be  done 
to  his  majesty.  And  if  any  of  his  majesty's  subjects  shall  no 
much  forget  their  duty,  as  to  omit  striking  their  topsail  in  pass- 
ing by  his  majesty's  ships,  the  name  of  the  ship  and  master, 
and  from  whence,  unci  whither  bound,  together  with  affidavits 
of  the  facts,  are  to  he  sent  up  to  the  secretary  of  the  admiralty, 
in  order  to  their  being  proceeded  against  in  the  admiralty  court. 
And  it  is  to  be  observed,  that  in  his  majesty's  seas,  his  majesty's 
ships  are  in  no  ways  to  strike  to  any  ;  and  that  in  no  other  parts, 
no  ship  of  bis  majesty  is  to  strike  her  flag  or  topsail  to  any 
foreigner,  unless  such  foieign  ship  shall  have  first  struck,  or  at 
the  same  time  strike  her  flag  or  topsail,  to  bis  majesty's  ship. 
The  flap -officers  and  commanders  of  his  majesty's  ships  are  to 
be  careful  to  maintain  his  majesty's  honour,  upon  all  occasions, 
giving  protection  to  his  subjects,  and  endeavouring,  what  in 
them  lies,  to  secore  and  encourage  them  in  their  lawful  com- 
merce ;  and  they  are  not  to  injure,  in  any  manner,  the  subjects 
of  his  majesty's  friends  and  allies.  If  a  foreign  admiral  meets 
with  anv  of  bis  majesty's  ships  and  salutes  them,  he  shall  re- 
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ceive  gun  for  gun.  If  be  be  a  vice-admiral,  the  admiral  shall 
answer  with  two  guns  leu.  If  a  rear-admiral,  the  admiral  and 
vice-admiral  shall  return  two  less;  bat  if  the  ship  be  com- 
manded by  a  captain  only,  the  flag-officers  shall  give  two  guns 
less,  and  captains  an  equal  number.  When  any  of  his  majesty's 
ships  come  to  an  anchor  in  a  foreign  port  or  road,  within  can- 
non-shot of  its  forts,  the  captain  may  salute  the  place  with  such 
a  number  of  guns  as  have  been  customary,  upon  good  assurance 
of  having  the  like  number  returned,  but  not  otherwise.  But  if 
the  ship  bears  a  flag,  the  flag-officer  shall  Grst  carefully  inform 
himself  bow  flags  of  like  rank  belonging  to  other  crowned  heads 
have  given  or  returned  salutes,  and  to  insist  upon  the  same 
terms  of  respect.  It  is  allowed  to  the  commanders  of  his 
majesty's  ships  in  foreign  parts,  to  salute  the  persons  of  any 
admirals,  commanders-in-chief,  or  captains  of  ships  of  war  of 
foreign  nations,  of  foreign  noblemen,  or  strangers  of  quality ; 
as  also  the  factories  of  the  king's  subjects,  coming  on  board  to 
visit  the  ship ;  and  the  number  of  guus  is  left  to  the  commander, 
as  shall  be  suitable  to  the  occasion  and  the  quality  of  the  per- 
sons visiting ;  but  he  is  nevertheless  to  remain  accountable  for 
any  excess  in  the  abuse  of  this  liberty.  If  the  sbip  visited  be  in 
company  with  other  ships  of  war,  the  captain  is  not  to  make  use 
of  the  civilities  allowed  in  the  preceding  articles,  but  with  leave 
and  consent  of  the  commander  in-chief,  or  the  senior  captain. 
Merchant-ships,  whether  foreigners  or  belonging  to  bis  majesty's 
subjects,  saluting  the  admiral  of  the  fleet,  shall  be  answered  by 
six  guns  less ;  when  they  salute  any  other  flag-ships,  they  shall 
be  answered  by  four  guns  less ;  and  if  they  salute  men-of-war 
commanded  by  captains,  they  shall  be  answered  by  two  guns 
less.  If  several  merchant-ships  salute  in  company,  no  return 
is  to  be  made  till  all  have  finished,  and  then  by  such  a  number 
of  guns  as  shall  be  thought  proper ;  but  though  the  merchant- 
ships  should  answer,  there  shall  be  no  second  return.  None  of 
bis  majesty's  ships  of  war  shall  salute  any  of  his  majesty's 
forts  or  castles  in  Great  Britain  or  Ireland,  on  any  pretence 
whatsoever. 

SALVAGE,  a  third  part  of  the  value  of  any  thing  reco- 
vered from  the  enemy,  after  having  remained  in  his  possession 
twenty-four  hours,  or  of  any  thing  dragged  up  from  the  bottom 
of  the  sea. 

Salvage- Money,  is  a  reward  allowed  by  the  civil  and  statute 
law,  for  the  saving  of  ships  or  goods  from  the  danger  of  the 
sea,  pirates,  or  enemies.  When  any  sbip  is  in  danger  of  being 
stranded  or  driven  on  shore,  justices  of  the  peace  are  to  com- 
mand the  constables  to  assemble  as  many  persons  as  are 
necessary  to  preserve  it;  and,  on  its  being  preserved  by  their 
means,  the  persons  assisting  therein  shall,  in  thirty  days  after, 
be  paid  a  reasonable  reward  for  the  salvage,  otherwise  the  ship 
or  goods  shall  remain' in  the  custody  of  the  officers  of  the  cus- 
toms as  a  security  for  the  same. 

SALVER,  a  flat  dish,  commonly  of  silver  or  other  precious 
metal,  used  to  set  glasses  on  to  serve  wine  and  other  liquors. 

SALVIA,  Sage,  a  genus  of  the  monogynia  order,  in  the  dygi- 
nia  class  of  plants,  and  in  the  natural  method  ranking  under 
the  42d  order,  verticillata.    There  are  79  species. 

SALVING  Sheep,  in  rural  economy,  the  dressing  of  them 
with  tar  and  grease,  against  the  scab  and  other  diseases. 

SAMARITANS,  an  ancieut  sect  among  the  Jews,  still  sub- 
sisting in  some  parts  of  the  Levant,  under  the  same  name. 

SAMARRA,  a  garment  worn  by  heretics  condemned  by  the 
Inquisition  to  be  burned.  It  is  a  kind  of  frock  made  of  sack- 
cloth* of  a  saffron  colour,  and  painted  with  flames  pointing 
downwards.  Sometimes  the  unhappy  victim's  picture  is  drawn 
on  it,  with  devils  dragging  him  to  perdition. 

SAMBUCUS,  Elder,  a  genus  of  the  trigynia  order,  in  the 
pentandna  class  of  plants,  and' in  the  natural  method  ranking 
under  the  43d  order,  dumosa.    The  species  are  only  five. 

SAMIA  TERRA,  in  'the  Materia  Medica,  an  earth  of  the 
marl  kind,  found  in  the  island  of  Samos,  and  much  used  both  in 
medicine,  and  in  the  pottery  of  the  ancients. 

8  AM I  EL,  the  Arabian  name  of  a  hot  wind  peculiar  to  the 
desert  of  Arabia. 

SAMP,  a  name  given  in  some  parts  of  America  to  a  sort  of 
bread,  made  of  maize  or  Indian  corn.  It  has  been  said,  that 
those  who  feed  on  this  sort'  of  bread  are  never  subject  to  the 
atone,  and  that  they  also  escape  many  other  disorders. 


SAMPHIRE,  a  Sea  Weed,  found  on  land  in  the  viciaitj  ef 
the  sea  shore,  and  which  is  troublesome  and  difieult  to 
extirpate. 

Samphire,  for  pickling,  is  a  herb  generally  found  growing 
on  cliffs  near  the  sea.'  The  vicinity  of  Dover  is  supposed  to 
produce  some  of  the  best. 

SAMPLE,  of  grain,  seed,  merchandise,  8tc  is  a  small  portioa 
of  any  such  articles  as  are  to  be  sold,  taken  to  market,  or  other 
places,  for  inspection,  and  as  a  specimen  of  the  quality  of  the 
whole.  The  sample  should  never  be  superior  to  the  aggregate 
which  it  represents. 

SAMSON'S  POST,  a  sort  of  pillar  erected  in  a  stop  *  boM, 
between  the  lower  deck  and  the  keelson,  under  the  edge  of  a 
hatchway,  and  furnished  with  several  notches,  which  serve  is 
steps  to  ascend  or  descend.  This  post,  being  firmly  driven  isle 
its 'place,  not  only  serves  to  support  the  beam  and  fortify  the 
vessel  in  that  place,  but  also  to  prevent  the  cargo,  or  materials 
contained  in  the  hold,  from  shifting  to  the  opposite  side  by  the 
rolling  of  the  ship  in  a  turbulent  and  heavy  sea. 

Samson's  Post,  is  also  the  name  of  a  strong;  piece  of  timber 
used  on  board  ships  of  war,  which  being  placed  in  a  stopiag 
position,  with  the  upper  end  resting  against  a  beam,  serves, by 
means  of  a  single  block  lashed  near  its  middle,  to  form  a  retam 
for  a  tackle-fall,  and  therefore  affords  space  for  a  greater  asav 
ber  of  hands  to  clap  on. 

SANATADOS,  a  name  given  by  the  natives  of  Sicily  to  tbe 
spongy  excrescence  found  on  the  stalk  of  the  dog-rose.  This, 
dried,  and  reduced  to  a  powder,  they  use  as  an  aotidato 
against  the  effects  of  venomous  bites.  When  a  viper  bat 
inflicted  a  wound,  the  place  having  been  scarified,  is  spriakkd 
over  with  this  powder,  and  large  doses  are  taken  internally  is 
strong  wine.  Softened  into  a  poultice  with  oil,  it  is  said  to  be 
efficacious  in  the  bite  of  a  mad  dog ,  the  powder,  mixed  witb 
broth  or  weak  fluids,  being  at  the  same  time  taken  internairj. 
In  favour  of  this  specific,  the  opinion  is  very  old.  Plioy  says 
that  the  root  of  the  wild  rose,  from  tbe  stalk  of  which  this  sab- 
stance  grows,  was  revealed  in  a  dream,  for  tbe  curing  of  tbis 
dreadful  malady.  The  application  is  at  least  worth  trying,  tbe 
substance  being  very  common,  and  to  be  procured  withse* 
expense  or  difficulty 

SANCTUARY,  among  the  Jews,  was  the  holiest  and  nest 
retired  place  in  the  temple,  in  which  was  preserved  the  ark 
of  the  covenant,  and  into  which  no  one  was  permitted  to 
enter,  except  the  high  priest,  and  he  only  once  a  year. 

Sanctuary,  in  our  ancient  customs,  denotes  an  asyhnaor 
place,  privileged  by  the  prince,  for  the  security  of  ptiltai 
guilty  of  capital  offences. 

SAND,  in  Natural  History,  a  genus  of  fossils,  of  great  ate 
in  the  glass  manufacture :  the  white  writing  sand  being  eav 
ployed  for  making  ibe  white  glass,  and  a  coarse  greenish  took- 
in?  sand  for  the  green  glass.  In  agriculture  it  seems  to  be  the 
office  of  sand  to  make  unctuous  earths  fertile,  and  fit  to  support 
vegetables.  &c.    See  Husbandry 

Sand  Bags,  in  the  art  of  War,  are  bags  filled  with  earth  «r 
sand,  holdiug  each  about  a  cubic  foot  ^  their  use  is  to  raise  pa- 
rapets in  haste,  or  to  repair  what  is  beaten  dowu. 

Sand  Flood,  a  terrible  mischief  incident  to  the  lands  of  Suf- 
folk, and  some  other  parts  of  England ;  which  are  frequeerlj 
covered  with  vast  quantities  of  sand,  rolling  in  upon  them  hit 
a  deluge  of  water  from  sandy  hills  in  their  neighbourhood. 
The  flowing  of  sand,  though  far  from  being  so  tremeadevs 
and  hurtful  as  in  Arabia,  is  of  very  bad  consequences  is  tbis 
country,  as  many  valuable  pieces  of  sand  has  thus  been  entirely 
lost.  The  best  mode  of  stopping  these  ravages  is  to  pleat  tbe 
arundo  arenaria,  and  other  plants  which  take  firm  root  io  the 
sand. 

SANDAL,  a  rich  kind  of  slipper,  made  of  gold,  silk,  or  other 
precious  stuff,  and  worn  chiefly  by  the  Greek  and  Romao ladies. 
It  consisted  of  a  sole,  having  an  opening  at  one  extremity  to 
embrace  the  ancle,  but  leaving  the  upper  part  of  the  foot  bare. 
Sandals  are  still  worn  in  many  countries,  under  many  variations. 

Sandal  Wood,  a  beautifully  coloured  wood,  bard,  and  fra- 
grant in  smell.  It  grows  chiefly  in  India,  and  is  valned  ror  it* 
medicinal  virtues,  and  for  inlaying  in  cabinet  work. 

SANDARACH,  in  Natural  History,  a  very  beautiful  native 
fossil. 
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Sandmuch  Gumy  a  resinous  juice,  which  exudes  from  the 
trunks  and  thick  branches  of  several  kinds  of  juniper,  in 
warm  climates,  and  particularly  on  the  coast  of  Africa,  from 
incisions  made  in  the  bark.  It  has  a  light  agreeable  smell,  and 
is  sometimes  used  medicinally,  but  [more  generally  in  making 
varnishes. 

SANDERLING,  a  small  sprightly  bird,  found  chiefly  on  the 
sea  coasts.     They  are  numerous  on  the  shores  of  Cornwall. 

SAN  DIVER,  n  whitish  salt,  continually  cast  up  from  the 
metal,  as  it  is  called,  whereof  glass  is  made ;  and  swimming  on 
its  surface,  is  skimmed  off. 

SANDSTONE,  in  Mineralogy,  is  essentially  composed  of 
grains  or  particles  of  sand,  either  united  by  a  mixture  with  other 
mineral  substances,  or  adhering  without  any  visible  cement. 
The  grains  of  sandstones  are  generally  quartz,  sometimes  inter- 
mixed with  felspar  or  slate. 

SANGUIFICATION,  in  Physiology,  the  conversion  into 
blood  of  the  materials  which  supply  the  losses  experienced  by 
that  fluid  in  nutrition,  growth,  secretion,  and  the  other  vital 
processes  to  which  it  is  subservient. 

SANGUINARIA,  in  Botany,  a  name  suggested  by  the  blood- 
coloured  juice  of  the  plant.  Others,  however,  have  derived  the 
name  from  its  eflicacy  in  stopping  hemorrhages. 

SANGUINE,  warm,  bold,  brisk,  daring, abounding  in  blood. 

Sanguine  Stone,  a  kind  of  jasper,  brought  from  New  Spain, 
of  a  dark  brown  colour,  marked  with  spots  of  a  blood-red.  it  is 
sometimes  called  blood-stone  from  its  supposed  virtue  to  stanch 
Mood,  cither  when  applied  to  the  affected  part,  having  been 
first  dipped  in  water,  or  by  the  patient  grasping  it  in  his  hand. 

SANHEDRIM,  anion:;  the  ancient  Jews,  the  supreme  coun- 
cil court,  or  court  of  judicature,  in  which  were  despatched  all 
great  affairs  both  of  religion  and  civil  policy. 

SAN1D1UM,  in  Natural  History,  a  genus  of  fossils  in  the 
class  of  the  selenitic. 

SANIES,  in  Medicine,  a  serous  putrid  matter,  issuing  from 
wounds  ;  it  dill'ers  from  pus,  which  is  thicker  and  white. 

SANQUA,  in  Botany,  a  shrub  nearly  resembling  tea,  and 
found  in  Japan.  Its  leaves,  when  dried,  yield  a  fragrant  smell. 
The  Japanese  females  use  the  decoction  for  washing  their  hair. 
Thunberg  says,  the  leaves  are  sometimes  mixed  with  tea,  to 
increase  its  odour. 

SANTEO.  in  Botany,  a  name  given  by  the  people  of  Guinea 
to  an  herb,  which  being  boiled  in  water,  communicates  a  virtue 
to  the  fluid,  that  cures  diseases  in  the  eyes  when  washed  with  it. 

SAP.  The  sap  of  plants,  in  general,  is  very  compound  iu  its 
nature ;  and  contains  most  saccharine,  mucilaginous,  and  albu- 
minous matter  in  the  alburum  ;  and  most  tannin  and  extract  in 
the  bark.  The  cambium,  which  is  the  mucilaginous  "fluid  found 
in  trees  between  the  wood  and  the  bark,  and  which  is  essential 
to  the  formation  of  new  parts,  seems  to  be  derived  from  these 
two  kinds  of  sap ;  and  probably  is  a  combination  of  the  muci- 
lacinrvis  and  albuminous  matter  of  one  with  the  astringent  mat- 
ter of  the  other,  in  a  state  fitted  to  become  organized  by  the 
separation  of  its  watery  parts. 

SAP.  or  Sapp,  in  the  art  of  War,  is  the  digging  deep  under 
the  earth  of  the  glacis,  in  order  to  open  a  covered  passage  into 
the  moat. 

&A?-Colours,  a  name  given  to  various  expressed  juices  of  a 
vUcid  nature,  which  are  inspissated  by  slow  evaporation  for 
the  use  of  painters ;  as  sapgrcen,  gamboge,  &c. 

SAP  AN  ARIA,  a  name  given  to  several  plants,  because  the 
leaves  being  bruised  yields  a  substance  producing  a  lather  like 
soap. 

SAPPHIRE.  Telesia  of  Hany  and  corondumof  Bournon.  A 
valuable  mineral  of  a  beautiful  blue  or  red  colour,  sometimes 
white,  green,  and  yellow.  Alter  the  diamond  it  is  the  hardest 
substance  in  nature.  The  constituents  of  the  blue  sapphire, 
according  to  Klaproth,  are  92*5  alumina,  G'5  lime,  and  oxide  of 
iron. 

SAPINDUS.  or  Indian  Soap,  the  acrid  rind  of  the  fruit 
•erving  instead  of  soap,  but  not  without  hazard  of  injuring  the 
texture  of  the  cloth. 

SAPONACEA  TERRA,  is  a  kind  of  native  alkali,  of  the 
nitre  found  on  the  surface  of  the  earth,  mixed  with  dirt,  Ike.  in 
the  vicinity  of  Smyrna;  and  hence  sometimes  called  Smyrna 
earth.    It  boils  op  apparently  out  of  the  grouud,  and  presents 


itself  as  a  flue  whitish  salt.  With  other  ingredients  it  is  made 
into  soap,  and  applied  to  other  purposes. 

SARABANDE,  a  dance  said  to  be  originally  derived  from 
the  Saracens.  The  tunc  of  the  sarabande  is  both  expressive 
and  timjetttic. 

SARCASM,  in  Rhetoric,  a  keen  bitter  expression,  which  has 
the  true  point  of  satire,  by  which  the  orator  scoffs  and  insults 
his  enemy ;  such  was  that  of  the  Jews  to  our  Saviour, "  He  saved 
others,  himself  he  cannot  save." 

SARCOCOLL.  a  vegetable  substance  intermediate  between 
sugar  and  gum,  partaking  in  some  measure  of  the  properties  of 
each,  but  certainly  approaching  nearer  to  sugar  than  to  gum. 

SARCOPHAGUS,  a  sort  of  stone  coffin  or  grave,  in  which  the 
ancients  interred  those  whom  they  did  not  burn.  The  stone  of 
which  these  receptacles  were  originally  made,  resembled  a 
reddish  pumice-stone.  It  had  a  saltish  taste,  and  was  repotted 
to  decompose  every  portion  of  the  body,  excepting  the  teeth,  in 
about  fdrty  days. 

SARD  AC  HATES,  a  species  of  agate,  frequently  found  on 
the  margins  of  rivers  in  the  East  Indies. 

SARDIAN,  a  precious  stone,  of  a  blood  colour,  semitrans- 
parent,  and  sometimes  called  carnelian. 

SARDOA,  a  poisonous  plant,  which  grows  plentifully  in 
Sardinia,  sometimes  called  water  crowfoot. 

SARDONYX,  a  precious  stone  consisting  of  a  mixture  of 
the  chalcedony  and  carnelian,  sometimes  in  strata,  but  at 
other  times  blended  together. 

SARISSA,  a  long  spear  used  by  the  Macedonians. 

SARON,  in  Greek  Mvtbolog),  the  particular  god  that  pre- 
sided over  sailors. 

SAROS.  a  period  of  223  lunar  mouths. 

SARPLAR  of  Wool,  a  qunntity  of  wool,  c-.IIed  sometimes  a 
pocket,  or  half  sack.  A  sack  contains  eighty  tods,  a  tod  two 
stones,  and  a  stone  fourteen  pounds. 

SARRASIN,  in  Fortification,  a  kind  of  portcullis,  otherwise 
called  a  herse,  hung  with  ropes  over  the  gates  of  a  town  or 
fortress,  and  let  fall  in  case  of  a  surprise. 

S  ARSAPARILLA,  in  Pharmacy,  the  root  of  the  rough  smilax 
of  Peru,  consisting  of  a  great  number  of  long  strings  hanging 
from  one  head;  these  long  roots,  the  only  parts  made  use  of, 
are  about  the  thickness  of  a  goose  quill,  or  thicker,  flexible,  and 
composed  oftibies  running  their  whole  length;  they  have  a 
bitterish,  but  not  ungrateful  taste,  and  no  smell :  and  as  to  their 
medicinal  virtues,  they  are  sudorific  and  attcnuant,  and  should 
be  given  in  decoction,  or  by  way  of  diet-driuk. 

SASHES,  in  Military  language,  arc  fVidges  of  distinction 
worn  by  officers,  either  over  the  shoulders  or  round  the  waist. 
They  are  made  of  crimson  silk. 

SASSAFRAS,  in  Pharmacy,  the  wood  of  an  American  tree 
of  the  laurel  kind,  imported  in  large  straight  blocks ;  it  is  said  to 
be  warm,  aperient,  and  corroborant;  and  is  frequently  employ- 
ed, with  good  success,  for  purifying  the  blood,  for  which  purpose 
an  infusion,  in  the  way  of  ten,  is  a  very  pleasant  drink  ;  its  oil  is 
verv  fragrant,  and  possesses  most  of  the  virMes  of  the  wood. 

SASSOLIN,  in  Mineralogy,  concrete  native  horaric  acid,  so 
called  from  being  found  on  the  banks  of  a  hot  spring  at  Sasso, 
in  Italy. 

SATELLITIAN  Machine,  a  machine  by  which  ihe  motions 
of  the  satellite*,  or  secondary  planets,  an*  produced  by  wheel 
work,  in  the  same  way  that  the  motions  of  the  primaries  are 
effected  by  a  planetarium.  Several  such  machines  have  been 
invented. 

SATELLITE,  a  secondary  planet  moving  round  another 
planet,  as  the  moon  round  the  earth. 

SATIN  Spar,  fibrous  limestone. 

SATIN,  a  kind  of  silken  stud,  very  smooth  and  shining.  The 
woof  is  coarse,  and  hidden  underneath  the  warp,  which  is  fine, 
and  stands  out,  and  on  this  depends  it*  gloss  and  beauty,  which 
give  its  value  and  price.  The  finest  satins  are  said  to  be  at 
Florence  and  Genoa.  Chinese  satins,  richly  embroidered,  were 
once  in  hi«h  estimation,  but  our  own  manufacture*  arc  at  pre- 
sent equal  in  most  respects  to  the  foreign.  The  colours  and 
Dowers  are  various,  and  the  price  is  regulated  accordingly. 

SATIRE,  i:n>  discourse  in  which  a  person  is  reprehended; 
but  more  particularly  a  poem  in  which  the  follies  and  vices  of 
persons  are  uittrly  exposed  iu  order  to  their  reformation. 
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SATISFACTION,  in  Law,  a  recompense  made  for  an  injury 
done,  or  the  payment  of  money  due  on  bond,  judgment,  or  bill, 

SATRAPA,  or  Satrapks,  in  Persian  Antiquity  denotes  an 
admiral,  hut  more  commonly  the  governor  of  a  province. 

SATURATION.  Some  substances  unite  in  all  proportions. 
Such,  for  example,  as  acids  in  general,  and  some  other  salts 
with  water ;  and  many  of  the  metals  with  each  other.  But  there 
are  likewise  many  substances  which  cannot  be  dissolved  in  a 
fluid,  at  a  settled  temperature,  in  any  quantity  beyond  a  certain 
proportion.  Tl  us  water  will  dissolve  only  about  one-third  of 
its  weight  of  common  salt,  and,  if  more  be  added,  it  will  remain 
solid.  A  fluid  which  holds  in  solution  as  much  of  any  substance 
as  it  can  dissolve,  is  said  to  be  saturated  with  it.  But  satu- 
ration with  one  substance  does  not  deprive  the  fluid  of  its 
power  of  acting  on  and  dissolving  some  other  bodies,  and  in 
many  cases  it  increases  this  power.  For  example,  water  satu- 
rated with  salt  will  dissolve  sugar;  and  water  saturated  with 
carbonic  acid  will  dissolve  iron,  though  without  this  addition 
its  action  on  this  metal  is  scarcely  perceptible.  The  word 
saturation  is  likewise  used  in  another  sense  by  chemists :  the 
union  of  two  principles  produces  a  body,  the  properties  of  which 
differ  from  those  of  its  component  parts,  but  resemble  those  of 
the  predominating  principle.  When  the  principles  are  in  such 
proportion  that  neither  predominates,  they  arc  said  to  be  satu- 
rated with  each  other ;  but  if  otherwise,  the  more  predominant 
principle  is  said  to  be  sub-saturated  or  under-saturated,  and 
the  other  super-saturated  or  over-saturated. 

SATURN.    See  Astronomy. 

SATURNALIA,  feasts  celebrated  among  the  Romans,  in 
honour  of  Saturn,  in  which  riot  and  debauchery  prevailed 
among  all  ranks.  M.  Dacier  observes,  that  the  Saturnalia 
were  not  merely  to  honour  Saturn,  but  to  keep  in  remembrance 
the  golden  age,  when  all  mankind  were  on  a  level. 

SATYR,  in  Mythology,  a  fabulous  kind  of  demigod,  who, 
with  the  fawns  and  sy Ivans,  presided  over  groves  and  forests, 
under  the  direction  of  Pan. 

SAUCER  of  a  Capstan,  is  a  socket  of  iron  let  into  a  wooden 
stock  or  staodard,  called  the  step,  resting  upon  and  bolted  to 
the  beams.  Its  use  is  to  receive  the  spindle  or  foot  on  whieh 
the  capstan  rests  and  torns  round. 

SAUCISSE,  in  the  Military  art,  is  a  long  train  of  powder 
sewed  up  in  a  roll  of  pitched  cloth  or  leather,  serving  to  set  Are 
to  mines.  To  every  mine  there  are  generally  two,  that  if  one 
fail,  the  other  may  take  effect.  Their  length  is  determined  by 
circumstances. 

Saucisson,  in  Fortification,  a  kind  of  faggot  made  of  thick 
branches  of  trees,  bound  together*  to  cover  the  men  while  cx- 

rosed  to  the  enemy's  lire,  when  on  some  hazardous  employment, 
t  is  also  used  to  repair  breaches,  stop  passages,  and  make 
traverses  over  wet  ditches. 

SAVINE.    See  Juniper. 

SAVIOUR,  Order  St.  a  religious  order  in  the  Romish  church, 
founded  by  St.  Bridget,  about  the  year  1345 ;  and  so  called  from 
its  being  pretended  that  our  Saviour  himself  dictated  to  the 
foundress  its  constitutions  and  rules. 

SAVORY,  in  Botany,  a  plant,  of  which  the  leaves  are  warm 
aromatic,  of  a  grateful  smell,  and  pungent  to  the  taste.  There 
are  two  kinds,  the  winter  and  summer  savorv. 

SAW,  an  instrument  which  serves  to  cut  into  pieces  several 
solid  matters ;  as  wood,  stone,  ivory,  &c. 

SAW  MILLS,  constructed  for  the  purpose  of  sawing  either 
timber  or  stone,  are  moved  by  animals,  by  water,  by  wind  or, 
by  steam.  They  may  be  divided  into  two  kinds  :  1st,  those  by 
which  the  motion  of  the  saw  is  reciprocating;  and  2dly,  those 
in  which  the  saws  have  a  rotatory  motion.  Reciprocating  saw 
mills  for  cutting  timber,  and  moved  by  water,  do  not  exhibit 
much  variety  in  their  construction.  Fig.  1 ,  in  the  plate  shews  the 
sectional  elevation  of  a  saw  mill  taken  from  Gray's  Experien- 
ced Millwright  A  A  the  shaft  or  axle,  upon  which  is  fixed  the 
wheel  B  B,  of  17|  or  18  feet  diameter,  containing  40  buckets  to 
eceive  the  water  which  impels  it  round.  C  C  a  wheel  fixed 
ipon  the  same  shaft  containing  96  teeth,  to  drive  the  pinion  No. 
S.  having  22  teeth,  which  is  fastened  upon  an  iron  axle  or  spin- 
lie,  having  a  coupling  box  on  each  end,  that  turns  the  cranks, 
wDD.  round.  One  end  of  the  pole  E  is  put  on  the  crank,  and 
its  other  end  moves  on  a  joint  or  iron  bolt  at  F  in  the  lower  end 


|  of  the  frame  G  G.  The  crank  D  D  being  turned  round  ia  the 
pole  E  moves  the  frame  G  G  up  and  down,  and  these  hatiu* 
saws  in  them,  by  this  motion  cut  the  wood.  The  pinion.  No.  2, 
may  work  two,  three,  or  more  cranks,  and  thus  move  as  djiaj 
frames  of  saws.  No.  3,  an  iron  wheel  having  angular  teeth, 
which  one  end  of  the  iron  K  takes  hold  of,  while  its  other  end 
rolls  on  a  bolt  in  the  lever  H  H.  One  end  of  this  lever  mom 
on  a  bolt  at  I,  the  other  end  may  lie  in  a  notch  in  the  frame 
G  G,  so  as  to  be  pushed  up  and  down  by  it.  Thus  the  catch  K 
pulls  the  wheel  round,  while  the  catch  L  falls  into  the  teeth,  sad 
prevents  it  from  going  backwards.  (See  Universal  Lever.) 
Upon  the  axle  of  No.  3,  is  also  fixed  the  pinion  No.  4.  takisg 
into  the  teeth  in  the  under  edge  of  the  iron  bar  that  is  fastesed 
upon  the  frame  TT,  on  whioh  the  wood  to  be  cut  is  laid ;  by 
this  means  the  frame  T  T  is  moved  on  its  rollers  S  S,  along  the 
fixed  frame  U  U ;  and  of  course  the  wood  fastened  upon  it  is 
brought  forward  to  the  saws  as  they  are  moved  up  and  6\>*u 
by  reason  of  the  taming  round  of  the  crank  D  D.  V  V,  the 
machioe  and  handle  to  raise  the  sluice  when  the  water  is  to  be 
let  upon  the  wheel  B  B  to  give  it  motion.  By  palling  the  iopc 
at  the  longer  arm  of  the  lever  M,  the  pinion  No.  2,  is  put  isio 
the  bold  or  grip  of  the  wheel  C  C,  which  drives  it ;  and  by  pull- 
ing the  rope  H,  this  pinion  is  cleared  from  the  wheel.  No.  i 
a  pinion  containing  24  teeth  driven  by  the  wheel  C  C,  and  hat- 
ing upon  its  axle  a  sheave,  on  which  is  the  rope  P  P,  pai&ia* 
to  the  sheave  No.  6,  to  turn  it  round ;  and  oponits  axle  is  fixed 
the  pinion  No.  7,  acting  on  the  teeth  in  an  iron  bar  upon  tl* 
frame  T  T,  to  roll  that  frame  backwards  when  empty.  By  poll- 
ing the  rope  at  the  longer  arm  of  the  lever  N,  the  pinion,  No. 
5,  is  put  into  the  hold  of  the  wheel  C  C  ;  and  by  pulling  the  rope 
O  it  is  taken  off  the  hold.  No.  8,  a  wheel  fixed  upon  the  axle 
No. !),  having  upon  its  periphery  angular  teeth,  into  which  u* 
catch  No.  10,  takes :  and  being  moved  by  the  lever  attached  to 
the  upper  part  of  the  frame  G,  it  poshes  the  wheel  No.  ft, 
round ;  and  tho  catch  No.  11.  falls  into  the  teeth  of  the  wheel, 
to  prevent  it  from  going  backwards,  while  the  rope  rolls  in  hi 
axle,  and  drags  the  logs  or  pieces  of  wood  in  at  the  door  Y,  to 
be  laid  upon  the  moveable  frames  TT,  and  carried  forward  to 
the  saws  to  be  cot  The  eatcbes  No,  10, 11,  are  easily  throwa 
out  of  pipy  when  they  are  not  wanted.  The  gudgeons  in  the 
shafts,  rounds  of  the  cranks,  spindles  and  pivots,  should  all 
turn  round  in  cods  or  bushes  of  brass-  Z  a  door  in  one  end  of 
the  mill-house,  at  which  the  wood  is  conveyed  oat  when  est 
W  W,  walls  of  the  mill-house.  Q  Q,  couples  or  framing  of  the 
youth.    XXX,  &c.  windows  to  admit  light  to  the  boose. 

2.  Sawmills  for  cutting  blocks  of  stone  are  generally,  though 
not  always,  moved  horizontally;  the  horizontal  alternate  osotioa 
may  be  communicated  to  one  or  more  saws  by  means  of  a  ro- 
tatory motion,  either  by  the  use  of  cranks,  &c.  or  in  some  sack 
way  as  the  following.  Let  the  horizontal  wheel  A,  B,  D.  C.  fc. 
2,  drive  the  pinion  O  p  N,  this  latter  carrying  a  vertical  pin  P, 
at  the  distance  of  about  |  of  the  diameter  from  the  centre.  Tbi* 
pinion  and  pin  are  represented  separately  in  lis:.  3.  Let  the 
frame  WS  TV,  fig.  2,  carrying  four  saws,  marked  1,2,3,4, 
have  wheels  V,T,  W,  W,  each  running  in  a  groove  or  ret, 
whose  direction  is  parallel  to  the  proposed  direction  of  the  saws; 
and  let  a  transverse  groove  P  R,  whose  length  is  double  tat 
distance  of  the  pin  P  from  the  centre  of  the  pinion,  be  cot  iotae 
saw  frame  to  receive  that  pin.  Then  as  the  great  wheel  re- 
volves, it  drives  the  pinion,  and  carries  round  the  pin  P;  sad 
this  pin,  being  compelled  to  slide  in  the  straight  groove  PR, 
while  by  the  rotation  of  the  pinion  on  which  it  ia  fixed  its  dis- 
tance from  the  great  wheel  is  constantly  varying,  it  causes  the 
whole  saw  frame  to  approach  to  and  recede  from  the  gitst 
wheel  alternately,  while  the  grooves  in  whieh  the  wheels  raa 
confine  the  frame  so  as  to  move  in  the  direction  Tl,  Vr.  Other 
blocks  of  stone  may  be  sawn  at  the  same  time  by  the  motieaof 
the  great  wheel,  if  other  pinions  and  frames  running  off  ia  the 
directions  of  the  respective  radii  B  B,  B  A,  E  C,  be  worked  by 
the  teeth  at  the  qoadrantal  points  B,  A,  and  C.  And  the  esa- 
trary  efforts  of  these  four  frames  and  pinions  will  tend  to  soflsa 
down  the  jolts,  and  equalize  the  whole  motion.  The  Mssecee* 
trivanoe  of  a  pin  fixed  at  a  suitable  distance  from  the  centre  of 
a  wheel,  and  sliding  ia  a  groove,  may  serve  to  convert  a  reci- 
procating into  a  rotatory  motion ;  hot  it  will  not  be  proJcrnrhl 
to  the  common  conversion  by  means  of  a  orank. 
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3.  When  saws  are  used  to  cot  blocks  of  stone  into  pieces 
having  cylindrical  surfaces,  a  small  addition  is  made  to  the  ap- 
paratus. See  figs.  4  and  5.  The  saw,  instead  of  being  allowed 
to  fall  in  a  vertical  groove  as  it  cuts  the  block,  is  attached  to  a 
lever  or  beam  F G,  sufficiently  strong:  this  lever  has  several 
holes  pierced  through  it,  and  so  has  the  vertical  piece  ED,  which 
is  likewise  moveable  towards  either  side  of  the  frame  in  grooves 
in  t!te  top  and  bottom  pieces  A  L,  D  M.  Thus  the  length  K  G  of 
the  radius  can  be  varied  at  pleasure,  to  suit  the  curvature  of 
N  O  ;  and  as  the  saw  is  moved  to  and  fro  by  proper  machinery 
in  the  direction  C  B,  B  C,  it  works  lower  and  lower  in  the 
block,  while  being  confined  by  the  beam  FG,  it  cats  the  eylin- 
drir.il  portion  from  the  block  P  as  required. 

When  a  completely  cylindrical  pillar  is  to  be  cut  out  of  one 
block  of  stone,  the  first  thing  will  be  to  ascertain  in  the  block 
the  position  of  the  axis  of  the  cylinder ;  then  lay  the  block  so 
that  such  axis  shall  be  parallel  to  the  horizon,  and  let  a  cylin- 
drical hole  of  from  one  to  two  ioches  diameter  be  bored  eotirely 
through  it.  Let  an  iron  bar  whose  diameter  is  rather  less  than 
that  of  this  tube,  be  put  through  it,  having  just  room  to  slide 
freely  to  and  fro  as  occasion  may  require.  Each  end  of  this  bar 
should  terminate  in  a  screw,  on  which  a  nut  and  frame  may  be 
fastened  ;  the  nut  frame  should  carry  three  flat  pieces  of  wood 
or  iron,  each  having  a  slit  running  along  its  middle  nearly  from 
one  end  to  the  other,  and  a  screw  and  handle  must  he  adapted  to 
each  .slit ;  by  these  means  the  frame  work  at  each  cud  of  the 
bar  may  readily  be  so  adjusted  as  to  form  equal  isosceles  or 
t-i:ii lateral  triangles  ;  the  iron  bar  will  connect  two  correspond- 
ing angles  of  these  triangles,  the  saw  to  be  used  two  other  cor- 
responding angles,  and  another  bar  of  iron  and  of  wood  the  two 
remaining  angles,  to  give  sufficient  strength  to  the  whole  frame. 
This  construction,  it  is  obvious,  will  enable  the  workmen  to 
pla«<e  the  saw  at  any  proposed  distance  from  the  hole  drilled 
through  the  middle  of  the  block  ;  and  then  by  giving  the  alter- 
nating motion  to  the  saw  frame,  the  cylinder  may  at  length  be 
cm  from  the  block,  as  required.  This  method  was  first  pointed  nut 
in  the  Collection  of  Machines  approved  by  the  Paris  academy, 
ff  it  woe  piopo.icd  to  saw  a  conic  frustum  from  such  a  block, 
th An  let  two  r'tnmcs  of  wood  or  iron  be  fixed  to  those  parallel 
ends  o!  th-  block  which  are  intended  to  coincide  with  the  bases 
of  the  frtxtiiiu.  circular  grooves  being  previously  cut  in  these 
frame*,  to  cm  respond  with  the  circumferences  of  the  two  em\s 
of  the  proposed  frustum  ;  the  saw  being  worked  in  these  grooves 
will  manifestly  cut  the  conic  surface  from  the  block.  This,  we 
believe,  is  the  contrivance  of  Sir  George  Wright. 

The  best  method  of  drilling  the  hole  through  the  middle  of  the 
proposed  c\  linder  seems  to  be  this :  on  a  carriage  running  upon 
fo«ir  low  wheels  let  two  vertical  pieces  (each  having  a  hole  just 
large  <>nonsh  to  admit  the  borer  to  play  freely)  be  fixed  two  or 
three  feet  asunder,  and  so  contrived  that  the  pieces  and  holes 
to  receive  th?  borer  may,  by  screws,  &c.  be  raised  or  lowered 
at  pleasure,  uliilc  the  borer  is  prevented  from  sliding  to  and 
fro  by  sho:.Mers  upon  its  bar.  which  arc  larger  than  the  holes 
in  the  vertical  pieces,  r.nd  which,  as  the  borer  revolves,  press 
against  those  ;  ieccs :  let  a  part  of  the  boring  bar  between  the 
two  vertical  pieces  be  square,  and  a  grooved  wheel  with  a 
square  hole  of  a  suitable  size  be  placed  upon  this  part  of  the 
bar,  then  the  rotatory  motion  may  be  given  to  the  bar  by  an 
endless  band  which  shall  pass  over  this  grooved  wheel  and  a 
wheel  of  a  much  larger  diameter  in  the  saute  plane,  the  latter 
wheel  being  turner)  by  a  winch  handle  in  the  usual  way.  As 
the  boring  proceeds,  the  carriage  with  the  borer  may  be  brought 
nearer  and  nearer  the  Mock,  by  levers  and  weights,  in  the 
same   manner   as   is   described    under  the   article    Boring  of 

Oft  (i  NANCE. 

4.  Circular  saws,  acting  not  by  a  reciprocating  but  by  a 
rotatory  motion,  have  been  long  known  in  Holland,  where  they 
arc  used  for  cutting  wood  wanted  in  veneering.  They  were 
introduced  into  this  country,  we  believe,  by  General  Bentham, 
and  are  now  used  in  the  dock-yard  at  Portsmouth,  the  Royal 
Arsenal,  Woolwich,  and  in  a  few  other  places:  but  they  are 
not,  •»  yet,  so  generally  adopted  as  might  be  wished,  consider- 
ing bow  well  thev  are  calculated  to  abridge  labour,  and  to 
accomplish  with  expedition  and  accuracy  what  is  very  tedious 
and  irksome  to  perforin  in  the  usnal  way.  Circular  saws  may 
be  made  to  tarn  either  in  horizontal,  vertical,  or  inclined  planes ; 
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and  the  timber  to  be  cat  may  be  laid  upon  a  plane  inclined  in 
any  direction ;  so  that  it  may  be  sawn  by  lines  making  any 
angle  whatever,  or  at  any  proposed  distance  from  earh  othe i. 
When  the  saw  is  fixed  at  a  certain  angle,  and  at  a  certain  dis- 
tance from  the  edge  of  the  frame,  all  the  pieces  will  be  cut  of 
the  same  size,  without  marking  upon  them  by  a  chalked  line, 
merely  by  causing  them  to  be  moved  along  and  keeping  one 
side  in  contact  with  the  side  of  the  frame ;  for  then,  as  they  are 
brought  one  by  one  to  touch  the  saw  revolving  on  its  axle,  and 
are  pressed  upon  it,  they  are  soon  cut  through. 

Mr.  Smart,  of  Ordnance  Wharf,  Westminster-bridge,  has 
several  circular  saws,  all  worked  by  a  horse  in  a  moderate  sized 
walk:  one  of  these,  intended  for  cutting  and  boring  tenons 
used  in  this  gentleman's  hollow  masts,  is  represented  in  lig.  (>. 
NOPQR  is  a  hollow  frame,  under  which  is  part  of  the  wheel- 
work  of  the  horse-mill. — A,  II,  I),  C,  E,F,  are  pulleys,  oter  which 
pass  straps  or  endless  bands,  the  parts  of  which  out  of  sight  run 
upon  the  rim  of  a  large  vertical  wheel:  by  means  of  this  simple 
apparatus,  the  saws  S,  S',  are  made  to  rcvol\c  upon  their  axles 
with  an  equal  velocity,  the  same  band  passing  round  the  pul- 
leys D,  C,  upon  those  axles ;  and  the  rotatory  motion  is  given 
to  the  borer  G  by  the  band  passing  over  the  pulley  A.  Tin- 
board  I  is  inclined  to  the  horizon  in  nn  angle  of  about  30  de- 
grees; the  plane  of  the  saw  S'  \n  parallel  to  that  of  the  board  !. 
and  about  i  of  an  inch  distant  from  it,  while  the  plunc  of  the 
saw  S  is  vertical,  and  its  lowest  point  at  the  same  distance  from 
the  board  I.  Each  piece  of  wood  K  out  of  which  the  tenon  is 
to  be  cut  is  four  iuches  long,  an  inch  and  a  quarter  b'roud,  and 
&  of  an  inch  thick.  One  end  of  such  piece  is  laid  so  as  to  slide 
along  the  ledge  at  the  lower  part  of  the  board  I ;  and  as  it  is 
poshed  on  by  means  of  the  handle  II,  it  is  first  cut  by  the  saw  S', 
and  immediately  after  by  the  saw  8 :  after  this  the  other  end  is 
put  lowest,  and  the  piece  is  again  cut  by  both  saws  ;  then  the 
tenon  is  applied  to  the  borer  G,  and  as  soon  as  a  hole  is  pierced 
through  it,  it  is  dropped  into  the  box  beneath.  By  this  process, 
at  least  30  tenons  may  be  completed  in  a  minute,  with  greater 
accuracy  than  a  man  could  make  one  in  a  quarter  of  an  hour, 
with  a  common  handsaw  and  gimblet.  The  like  kind  of  con- 
trivance may,  by  slight  alterations,  be  fitted  for  many  other 
purposes,  particularly  all  such  as  may  require  the  speedy  saw- 
ing of  a  great  number  of  pieces  into  exactly  the  same  size  and 
shape.  A  very  great  advantage  attending  this  sort  of  machi- 
nery is,  that,  when  once  the  position  of  the  saws  and  frame  is 
adjusted,  a  common  labourer  may  perform  the  business  just  as 
well  as  the  best  workman. 

Mr.  Brunei,  a  well-known  civil  engineer,  took  out  a  patent 
for  saw-machinery,  in  May,  IH05.  The  following  is  au  abridg- 
ment of  his  specification.  The  saws  are  circular,  and  turn  upon 
an  axis  passing  through  their  centre.  When  they  are  too  large 
to  be  made  with  suflicicnt  strength  of  only  one  piece  of  steel, 
they  may  be  constituted  of  two,  four,  eight,  &.c.  pieces,  and  the 
joining  edge  of  one  plate  must  he  hollow,  to  receive  the  sharp 
edge  of  that  which  is  to  be  fitted  into  it.  To  augment  the 
strength  of  the  plates,  llanehes  may  be  closely  fitted  to  them, 
several  pieces  of  leather  or  of  paper  being  interposed,  by  means 
of  which,  and  screws  duly  applied,  the  whole  may  be  made  very 
firm  and  strong.  The  improvements  in  the  machinery  for  saw- 
ing timber  easily  and  expeditiously,  eousist  in  the  modes  of 
laying  and  holding  the  piece  of  wood  in  the  carriage  or  dra^. 
in  the  facility  of  shifting  the  saw  from  one  cut  to  another,  and 
in  the  practicability  of  sawing  both  ways  either  towards  or  Iioin 
the  saw  or  saws.  Each  circular  saw  is  ;.d;tist;*d  upon  a  cylin- 
drical spindle,  which  turns  vtithiu  rodings;  the  motion  hiing 
communicated  by  means  of  a  strap  or  band  turning  about  a 
proper  drum-wheel,  and  moved  by  any  of  the  usual  actuating 
powers,  as  wind,  water,  steam,  animals,  &c.  The  piece  of 
timber  being  placed  upon  a  drag  or  carriage,  is  held  fast  by 
means  of  clamps;  and  the  carriage  is  moicd  towards  and  from 
the  saw  by  a  handle  or  crank  communicating,  by  the  assistance 
of  cog-wheels,  to  a  pinion  which  engages  in  a  horizontal  rack 
running  tinder  the  frame  of  the  carriage.  This  carriage  is  fur- 
nished with  rollers  serving  to  ease  its  longitudinal  motion,  and 
is  intended  to  be  moved  by  hand,  so  that  its  velocity  may  be 
varied  at  pleasure :  the  length  of  this  carriage  must  obviously 
be  proportionate  to  the  size  of  the  timber  generally  cut  by  the 
I  saw.  After  the  saw  has  performed  one  cut,  instead  of  moving 
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the  timber,  the  taw  itself  is  moved  sidewise,  that  is,  in  the 
direction  of  its  axle,  by  means  of  screws,  after  a  method  which 
may  be  easily  conceived,  till  it  is  brought  to  the  proper  position 
for  the  next  eat,  when  an  adjusting  or  fixing  screw  prevents 
any  lateral  motion,  and  the  rotary  motion  of  tbe  saw,  and  the 
rectilinear  motion  of  the  wood,  may  be  resumed.  Circular 
wedges  are  used,  being  intended  to  revolve  by  the  motion  of 
the  log  to  follow  tbe  cut  opened  by  the  saw,  and  by  that  means 
to  ease  tbe  friction,  and  steady  the  piece  of  timber.  Sometimes 
an  instrument  composed  of  several  parallel  plates  of  metal  may 
be  employed  instead  of  tbe  circular  «  edges.  When  several 
saws  are  adjusted  on  one  spindle,  a  piece  of  timber  may  be 
converted  into  planks  by  being  drawn  once  through  under  the 
saws.  In  that  case  the  flanches  of  the  saws  are  fixed  upon  an 
iron  drum,  and  kept  firmly  in  their  relative  parallel  positions 
by  four  bolts.  In  order  to  lower  the  saws  as  they  wear  away, 
tbe  side  rails  sustaining  their  axles  may  be  depressed  by  means 
of  wedges.  The  log  of  wood  is  not  to  lie  close  upon  the  car- 
riage or  drag,  but  upon  some  transverse  pieces,  which  may  be 
moved  if  requisite  when  they  come  near  tbe  saw.  Some  very 
complete  and  extensive  saw-mills  have  been  recently  erected 
by  Mr.  Brunei,  in  the  carriage  department  of  the  Royal  Ar- 
senal, Woolwich,  under  the  superintendence  of  Major-General 
Cuppage  and  Colonel  Miller.  Among  the  numerous  purposes 
for  which  saws  are  employed,  is  that  of  cutting  off  the  tops  of 
piles.  When  these  are  below  water,  some  additional  mecha- 
nism is  necessary  to  cause  the  saws  to  work  in  a  horizontal 
plane  at  a  suitable  depth.  Different  contrivances  for  this  pur- 
pose, with  illustrative  engravings,  are  described  by  M.  Hachette, 
Trait*  des  Machines,  p.  252—275. 

Saw-Mills  are  of  greater  antiquity  than  is  generally  sopposed. 
So  early  as  the  fourth  contury,  a  saw-mill  was  erected  on  the 
small  river  Roeur,  in  Germany :  it  is  probable,  however,  that 
this  was  but  a  rude  contrivance,  as  we  find  writers  of  more 
modern  times,  speaking  of  saw-mills  as  new  and  uncommon. 
The  old  construction  had  therefore  very  likely  been  lost,  or  the 
improvement  was  so  great,  as  to  cause  the  more  modern  to  be 
looked  upon  as  new  inventions.  Saw-mills  have  been  in  use 
more  than  four  hundred  years,  for  upon  the  discovery  of  Ma- 
deira in  1420,  mills  were  erected  there  for  sawing  the  various 
excellent  timber  with  which  the  island  abounded.  The  city  of 
Brcslaw  had  a  saw-mill  in  1427,  which  produced  a  yearly  rent 
of  three  marks.  Erfurt  had  a  saw-mill  in  1490.  In  Norway 
the  first  saw-mi'l  was  built  in  1530.  Soon  after,  the  first  saw- 
mill was  built  in  Holstein,  another  at  Joachimstall.  In  1555, 
the  Bishop  of  Ely,  ambassador  from  Queen  Mary  to  the  court 
of  Rome,  having  seen  a  saw-mill  at  Lyons,  it  was  thought 
worthy  of  a  particular  description.  It  was  not,  however,  until 
the  sixteenth  century  that  saw-mills  received  the  great  im- 
provement of  having  several  different  saw  blades,  by  which  a 
piece  of  timber  was  cut  into  many  planks  at  the  same  time. 
At  Saardam,  in  Holland,  were  erected  a  number  of  saw-mills, 
where  a  great  many  still  remain,  notwithstanding  more  than  a 
hundred  have  been  given  up  of  late  years.  The  largest  saw- 
mill ever  constructed  is  in  Sweden,  where  a  water-wheel,  twelve 
feet  in  breadth,  drives,  at  the  same  time,  no  less  than  seventy- 
two  saws.  In  the  seventeenth  century,  saw-mills  were  intro- 
duced into  England,  attended  with  the  most  violent  opposition 
from  the  sawyers,  vtho  apprehended  that  they  would  be  the 
means  of  depriving  them  of  their  subsistence.  Some  that  were 
undertaken  were  abandoned  at  the  onset,  and  others  were  de- 
stroyed by  the  populace.  The  saw-mills  of  the  present  day  are 
of  two  distinct  kinds;  the  circular,  those  that  cut  by  a  conti- 
nuous rotary  motion,  and  the  reciprocating,  which  operate  as 
the  common  pit  or  frame  saw.  The  circular  saw-mills  are  for 
the  most  part  used  for  cutting  up  timber  of  small  dimensions ; 
and  the  reciprocating  for  large  timber,  in  forming  beams,  raf- 
ters, planks.  &c.  out  of  large  timber.  The  most  important 
machinery  of  the  kind  was  erected  by  Brunei,  under  the  joint 
co-operation  of  Dr.  Gregory,  at  Portsmouth. 

Eastman  s  Improved  Saw-Mill. — Some  important  improve- 
ment* have  recently  been  made  by  Robert  Eastman,  of  Bruns- 
wick Maine,  United  Slates,  in  sawing  machines  ;  the  distin- 
guishing feature*  of  uhich  consist  in  a  rotary  saw  of  a  superior 
construction  to  the  common  circular  saw,  and  in  the  improved 
manner  in  which  the  logs  are  sawn.    Instead  of  a  continued 


series  of  teeth  round  the  periphery  of  tbe  plate  like  other  cir- 
cular saws.  Eastman's  has  only  eight,  or  rather  only  fonr  entuag 
instruments  (each  containing  two  teeth)  placed  at  equal  dis- 
tances on  the  circumference,  and  projecting  from  it;  these 
instruments  are  called  section  teeth.  The  saving  of  labour  b 
calculated  at  full  three-fourths,  and  tbe  surface  of  the  timber 
is  smoother  than  when  cut  by  the  full-teethed  saw.  On  tbe 
saw  plate  are  fixed  instruments  called  sappers,  which  besot; 
placed  nearer  to  the  centre,  do  not  enter  tbe  wood  so  deeply  u 
tbe  saw,  and  are  adjusted  so  as  merely  to  eat  off  tbe  extiaoeou 
sap  part,  rendering  tbe  edges  of  the  planks  uniformly  straight 
and  all  the  cuts  of  equal  dimensions.  To  understand  which,  h 
is,  perhaps,  necessary  here  to  explain  to  the  reader  that  tie 
logs  are  by  this  machinery  cut  up  lengthwise,  not  through  tbe 
log,  but  from  the  circumference  or  exterior  to  the  centre,  as  tsc 
radii  of  a 'circle ;  it  having  been  ascertained  that  planks  eat  is 
this  manner  possess  more  durability,  strength,  and  elasticity, 
than  by  the  common  method. 

Fig.  7,  in  the  plate,  represents  a  side  view  of  the  machine, 
with  a  log  in  it  ready  for  working.  Fig.  8,  is  an  end  view  of 
the  same,  exhibiting  the  log  partly  cut  into  sections.  Fig.  9,  is 
the  saw,  with  its  section  teeth  LLLL,  and  its  sappers  MM. 
Fig.  10,  shews  the  shape  of  the  sapper,  with  a  groove,  or  slit 
to  admit  of  its  being  set  according  to  the  intended  width  of 
the  plank. 

A,  fig.  7,  is  a  strong  frame  of  timber,  about  twenty-fear  feet 
long  by  five  broad,  the  ends  of  which  are  seen  at  A  A,  fig.  a 
B,  fig.  7,  is  the  carriage,  about  twelve  feet  Ions;  and  foor  broad, 
the  ends  of  which  are  seen  at  B  B,  fig.  8- ;  it  travels  upon  irot 
truck-wheels,  grooved  on  their  circumferences,  and  ran  opoa 
iron  slides,  as  shewn  at  K  K,  fig.  8.  C,  figs.  7  and  8,  p?« 
two  views  of  the  log  under  operatioo.  The  los;  is  fixed  intotk 
carriage  by  means  of  iron  centres,  upon  which  it  also  revoltes 
after  each  succeeding  cut.  At  DD,  figs.  7  aod  8,  is  seen  part 
of  the  saw.  At  ££.  figs.  7  and  8,  are  situated  the  feed  pulley 
and  shifting  gear.  F,  regulating  pulleys.  G,  is  an  index  for 
regulating  the  dimensions  of  the  cuts.  H,  revolving  levers asd 
pins.  I,  the  pin  and  fulcrum  of  the  levers.  J  J,  the  sums 
screws  and  pins.  Nearly  in  the  middle  of  the  frame  is  fittd 
the  main  shaft,  (of  cast  iron,)  which  runs  upon  friction  roUers, 
supported  by  stands  on  the  floor.  On  this  shaft  is  tbe  sawsiffc 
its  sappers  and  section  teeth.  The  motion  is  given  by  a  baad 
passing  round  the  main  pulley,  and  round  a  dram  that  rass 
under  it ;  which  may  be  driven  by  horse,  steam,  or  water  power. 
The  method  by  which  tbe  saw  is  fed  with  tbe  wood  to  he  cat, 
and  the  return  of  the  carriage  for  the  succeeding  cot,  is  tot 
similar  to  our  own  to  need  a  particular  description.  Itsvarioas 
arrangements  are  ingeniously  contrived,  and  it  may  be  jaidt 
termed  a  self-acting  machine,  for  when  once  set  in  motion,  at 
other  aid,  than  the  power  which  drives  it,  is  requisite  to  Hi 
cutting  a  whole  series  of  boards  of  uniform  dimensioas  all 
round  the  log,  having  their  thin-edged  sides  attached  to  tat 
centre  piece.  These  boards  being  removed,  a  second  series  of 
boards  may  be  cut  in  like  manner  to  the  former,  provided  tar 
log  is  big  enough. 

This  machine  furnishes  a  new  method  of  manufacturing  has- 
ber  for  various  useful  purposes.  Though  the  circular  saw  sad 
previously  been  in  operation  in  this  country,  and  in  Europe,  far 
cutting  small  stuff,  it  had  not,  with  the  knowledge  of  the  writer 
been  successfully  applied  to  solids  of  great  depth;  to  effect 
which,  the  use  of  section  teeth  are  almost  indispensable.  la 
his  first  attempts  to  employ  the  circular  saw  for  tbe  purpose  of 
manufacturing  clap  boards,  Eastman  used  one  nearly  fall  of 
teeth,  for  cutting  five  or  six  inches  in  depth  into  line  logs.  TV 
operation  required  a  degree  of  power  almost  impossible  to  be 
obtained  with  the  use  of  a  band  ;  the  heat  caused  the  plate  to 
expand,  and  the  saw  to  warp,  or  as  it  is  termed,  *  to  get  out  of 
true.'  To  obviate  these  difficulties,  he  bad  recourse  to  the  a* 
of  section  teeth,  and  the  improvement  completely  succeeded. 
The  power  required  to  perform  a  given  quantity  of  work  by  tat 
other  method,  was  by  this  diminished  at  least  three-quarters. 
The  work,  formerly  performed  by  seventy  or  eighty  teeth,  was. 
by  the  last  method,  performed  by  eight  teeth ;  the  sawdast 
which  before  had  been  reduced  to  the  fineness  of  meal,  was 
coarser,  but  the  surface  of  the  lumber  much  smoother  tfcaa 
when  with  the  full-teethed  saw.    The  teeth  are  made  ia  tit 
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form  of  a  hawk's  bill,  and  cot  the  lot;  op,  or  from  the  circum- 
ference to  the  centre.  The  saw  may  be  carried  by  an  eight-inch 
band,  and  when  driven  a  proper  speed  (which  is  from  ten  to  twelve 
hundred  times  per  minute)  will  cut  nine  or  ten  inches  in  depth 
into  the  hardest  white  oak  timber  with  the  greatest  ease.  The 
sappers  at  the  same  time  cut  off  from  one  to  two  inches  of  the 
aap,  and  straighten  the  thick  edges  of  the  lumber.  The  facility 
with  which  this  saw  will  cut  into  such  hard  materials,  may  he 
•apposed  to  result  from  the  well-established  principle,  that 
where  two  sobstances  in  motion  come  in  contact,  their  re- 
spective action  on  each  other  is  in  direct  proportion  to  their 
respective  velocities ;  thus  a  circular  plate  of  iron  put  into  a 
quick  rotary  motion,  will  with  great  ease  penetrate  hardened 
steel,  or  cut  through  a  file  when  applied  to  its  circumference ; 
and  the  same  principle  is  applicable  to  a  saw  for  cutting  wood. 
The  requisite  degree  of  velocity  is  obtained  by  the  continuous 
motion  of  the  circular  saw  ;  by  whicn  also  it  has  greatly  the 
advantage  of  one  that  has  but  a  slow  motion  on  account  of 
dulling,  as  the  teeth  are  but  little  affected,  and  being  only  eight 
in  number,  but  a  few  moments'  labour  is  required  to  sharpen 
them.  If  the  velocity  of  the  saw  were  slackened  to  a  speed  of 
bat  forty  or  fifty  times  per  minute,  it  would  require  at  least  four 
such  bands  to  carry  it  through  a  log  as  above  described.  One 
machine  will  cut  from  eighteen  to  twenty  hundred  of  square 
feet  of  piue  timber  per  day,  and  two  of  them  may  be  driven  by 
a  common  tub  wheel,  seven  or  eight  feet  in  diameter,  having 
six  or  seven  feet  head  of  water,  with  a  cog-wheel  and  trundle- 
head,  so  highly  geared  as  to  give  a  quick  motion  to  the  drums, 
which  should  be  about  four  feet  in  diameter.  The  machine  is 
so  constructed  as  to  manufacture  lumber  from  four  to  ten  feet 
in  length,  and  from  two  to  ten  inches  in  width,  and  of  any 
thickness.  It  has  been  introduced  into  most  of  the  New  England 
states,  and  has  given  perfect  satisfaction.  The  superiority  of  the 
lumber  has  for  three  years  past  been  sufficiently  proved  in  Bruns- 
wick Maine,  where  there  have  been  annually  erected  from 
fifteen  to  twenty  wooden  buildings,  and  for  covering  the  walls 
of  which  this  kind  has  been  almost  universally  used.  The 
principal  cause  of  its  superiority  to  mill-sawed  lumber,  is  in  the 
manner  in  which  it  is  manufactured,  viz.  in  being  cut  towards 
the  centre  of  the  log,  like  the  radii  of  a  circle  ;  this  leaves  the 
Bomber  feather-edged  in  the  exact  shape  in  which  it  should  be, 
to  set  close  on  a  building,  and  is  the  only  way  of  the  grain,  in 
which  weather-boards  of  any  kind  can  be  manufactured  to 
withstand  the  influence  of  the  weather,  without  shrinking,  swell- 
ing, or  warping  off  the  building.  Staves  and  beading,  also,  must 
be  rived  the  same  way  of  the  grain,  in  order  to  pass  inspection. 
The  mill-sawed  lumber,  now  universally  used  in  the  middle 
and  southern  states,  and  in  the  West  Indies,  for  covering  the 
walls  of  wooden  buildings,  is  partly  cut  in  a  wrong  direction  of 
the  grain,  which  is  the  cause  of  its  cracking  and  warping  off. 
and  of  the  early  decay  of  the  buildings  by  the  admission  of 
moisture.  That  such  is  the  operation,  may  be  inferred  by 
examining  a  stick  of  timber  which  has  been  exposed  to  the 
weather ;  the  cracks  caused  by  its  shrinking  all  tend  towards 
the  heart  or  centre,  which  proves  that  the  shrinking  is  directly 
the  other  way  of  the  grain.  It  follows  that  lumber  cut  through 
or  across  the  cracks,  would  not  stand  the  weather  in  a  sound 
stale,  in  nny  device  to  be  compared  with  that  which  is  cut  in 
the  same  direction  with  them.  One  half  the  quantity  of  lumber 
manufactured  in  this  way.  will  cover  and  keep  tight  and  sound 
the  same  number  of  buildings  for  a  hundred  years,  that  is  now 
used  and  consumed  in  fifty  )cars.  Add  to  this  the  reduction 
of  expense  in  transportation,  and  of  labour  in  putting  it  on, 
and  we  think  everyone  must  be  convinced  that  the  lumber 
manufactured  in  this  improved  way  is  entitled  to  the  preference. 
In  manufacturing  staves  and  heading,  h  great  saving  is  made  in 
the  timber,  particularly  ns  to  heading,  of  which  at  least  double 
the  quantity  may  be  obtained  by  this  mode  of  sawing,  t»  what 
can  be  procured  in  the  old  method  of  riving  it;  nor  is  the 
straight-grained,  or  good  rift,  indispensable  for  the  saw,  a«  it 
is  for  the  purpose  of  being  ri\ed.  The  beading,  when  sawed,  is 
in  the  form  it  should  be.  before  it  is  rounded  and  dowelled 
together,  all  the  dressing  required  being  merely  to  smooth  off 
the  outsides  with  a  plane.  Timber  for  staves  ought  to  be 
straight  in  order  to  truss,  but  may  be  manufactured  so  evict 
in  .sire,  as  to  require  but  little  labour  to  fit  them  for  setting  up.  j 


Both  articles  are  much  lighter  for  transportation,  being  nearly 
divested  of  superfluous  timber,  and  may  be  cut  to  any  thick- 
ness required  for  either  pipes,  hogsheads,  or  flour  barrels. 

SAY,  or  Save,  in  Commerce,  a  kind  of  serge  or  woollen 
stuff,  much  used  abroad  for  linings,  and  by  the  religious  fur 
shirts.     It  is  often  dyed  green,  and  used  for  workmen's  aprons. 

SCAFFOLD,  a  timber  work  raised  in  the  manner  of  an  am- 
phitheatre, to  afford  a  good  view  of  the  object  or  company. 

Scaffold,  is  also  the  name  of  a  stage  raised  for  the  execu- 
tion of  criminals.  It  is  likewise  an  elevated  temporary  assem- 
blage of  poles  and  boards,  to  enable  builders  to  attend  to  their 
work,  in  the  erection  of  walls,  roofs,  &c. 

SCAGLIOLA,  an  imitation  of  marble  of  any  sort.  It  is 
hard,  and  when  finished  bears  a  line  polish.  It  is  laid  on 
brickwork  like  stucco,  and  worked  off  with  iron  tools.  The 
Pantheon,  in  Oxford-street,  London,  had  all  its  columns  formed 
of  this  material ;  and  when  first  done,  they  eould  scarcely  be 
distinguished  from  real  marble.  If  preserved  fiom  accident, 
this  composition  w  ill  retain  its  lustre  for  many  years,  without 
any  considerable  change  of  colour,  or  diminution  of  beauty. 

SCALDED  CUE  AM,  in  rural  economy,  such  cream  as  is 
raised  by  a  gentle  beat.  It  is  usually  called  clotted  or  clouted 
cream,  and  is  chiefly  made  in  Devonshire  and  Cornwall,  in 
which  counties  it  is  much  esteemed.  The  process  is  simple. 
The  milk  is  put  into  a  wide  shallow  pan,  and  after  standing  in  it 
a  few  hours,  the  pan  is  placed  over  a  cleat  but  gentle  lire.  The 
cream  then  collects  on  the  surface,  and  as  the  milk  gets  near 
boiling,  it  is  taken  off  and  left  to  cool.  The  cream  is  then 
skimmed  oil',  and  preserved  for  butter  or  other  uses. 

SCALE,  a  mathematical  instrument,  consisting  of  several 
lines,  drawn  on  wood,  brass,  silver,  &c.  and  variously  divided 
according  to  the  purposes  it  is  intended  to  serve;  whence  it  ac- 
quires various  denominations,  as  the  plain  scale,  diagonal  scale, 
plotting   scale,  Guntcr's  scale,  &c. 

ScALfc,  in  Music,  the  denomination  first  given  to  the  ar- 
rangement mads  by  Guido,  of  the  six  sjllables,  ut,  re,  mi,  fa, 
sol.  la  ;  also  called  Gamut. 

SCALES,  in  Natural  History,  the  covering  of  fishes,  ser- 
pents, lizards,  &c.  They  are  of  various  kinds,  and  seem  to 
possess  properties  analogous  to  the  horns  and  hoofs  of  animals. 
This  is  indicated  by  their  properties  being  analyzed,  their  being 
cut,  and  their  smell  when  burned. 

ScAi.Ks,  in  Commerce,  boards  or  metallic  plates,  suspended 
at  the  extremities  of  a  beam,  for  weighing  various  articles,  in 
order  to  ascertain  their  specitic  gravity  and  value. 

SCALENE,  a  triangle,  whose  sides  and  angles  are  all  unequal. 

SCALING,  the  act  of  cleaning  the  inside  of  a  ship's  camion 
by  the  explosion  of  a  small  quantity  of  powder. 

SCALLION,  a  species  of  onion  that  never  forms  any  bulb  Pt 
the  root.  It  is  generally  used  green  in  the  spring,  before  the 
real  onions  are  ripe. 

SCALPING,  a  barbarous  custom  among  Indian  warriors,  of 
taking  off  the  enemies*  scalps  with  the  hair  en.  Thc.sc  are 
preserved  as  trophies  of  prowess  and  tictory;  and  those  who 
produce  the  greatest  number,  receives  from  the  chicitlie  highest 
honours,  and  most  ample  rewards. 

SCALY  Dise.asls,  are  such  as  affect  the  skin,  the  cuticle 
dividing  into  small  detached  white  I  jmiiiic.  The  elephant  iiL.M.N,  or 
leprosy,  is  of  this  description. 

SCAMMONY,  in  the  Materia  Medica,  n  concreted  *  ci- 
table juice  of  a  plant  of  the  snme  name. 

SCANDALl'M  Maonatim.  is  the  special  name  of  nstatute, 
and  also  of  a  wrong  done  to  an\  high  personage  of  the  land,  hs 
prelates,  dukes,  marquisses.  carls,  barons,  anJ  other  tml.Us; 
and  also  the  chancellor,  treasurer,  clerk  of  the  pri\\  seal,  stew- 
ard of  the  house,  justice  of  one  bench  or  other,  and  other  jricat 
officers  of  the  realm,  by  false  news,  or  horrible  or  false  mes- 
sages, whereby  debates  and  discord  between  them  and  the  eom- 
moiis,  or  any  scandal  to  their  persons,  might  aiise.  2  Kiehard 
II.  c.  5.  This  statute  has  giicn  name  to  a  writ  granted  to  re- 
cover damages  thereupon.  It  is  now  clearly  agreed,  that 
though  there  be  no  expiess  words  in  the  statute  which  give  an 
action,  yet  the  part)  injured  may  maintain  one  on  this  princi- 
ple of  law,  that  when  a  statute  prohibits  the  doing  of  a  tiiimr, 
which  if  done  might  be  prejudicial  to  another,  in  this  c  ^e  !.e 
may  have  an  action  on  that  very  statute  for  bis  duma^es. 
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.-.'."  W7.  ii  %w.i  *p;\  e.  *•>  i'.h  »ij4  »h*n  it  beeoir.*i  cr> 
tn'.  if*'*',*  *f>  >•  **-*p  •  tour*':.  a.Vr  r.%^:.g  h*e:j  f%?r.  It  is 
»' :  ' .  ri / o i ■  *vsd  f r o -.o  *  Co vi  w j :. <.  as  i r.  ' r. t  Z;i:aei  a  • :. i^  is  s *.: i i 
•- r. * -. ' *i *I  lo  »*ii  on  her  eon/ie.  ktV,A£to  h*:r  ;.r  ogress  is  cor,*i- 
fi*rv,l;.  retarded,  b?t  in  the  latter  -he  ;i  oLi.ged  to  cow  ate 
from  it. 

.-iT  \STLIVG.  the  dimeotior.t  of  anj  piec*:  of  timber  mith 
tfZ'<»r4  to  iu  br«*dtS  ao#]  thickness. 

SCANTLING,  a  meaiort,  size,  or  ^tandsrd.  by  which  t';c 
'Jirr^niiorm  of  tr<inz%  are  detz-rrriM:'!.  The  term  is  no*  cLie;ii 
>\,;.\  *A  to  timber*.  t.c.  in  buildif;/*. 
''-.',' \PK  GO  AT.  in  Jewish  antiquities,  the  yoat  wiiicli  was 
•  «:>.  a:  liS^ rt>  on  the  <laj  of  toiernn  expiation,  UpicaSly  to  bear 
;iv>:iv  t'*.»:  hin«  of  the  people. 

>.C\PK\!ENT,  anions  Watchmakers,  denotes  the  genera! 
'.'jnrrivanf:e  b>  whi':h  the  pressure  of  the  wheels  which  mote 
;il/. -a\%  in  one  fiirer:tiorif  fir.d  the  reciprocating  motion  of  the 
pencil  Iu  hi  or  baUfiCe.  are  arc  om  mod  a  ted  to  one  another;  when 
u  t';oth  of  a  wh<-ei  hai  ci\en  the  balance  or  pendulum  a  motion 
io  ftuf.  direction,  it  rritiit  <\'*i\  it,  that  it  ma\  cet  an  impulsion 
in  the  oppo-it«-  dip'ftion ;  ^rid  it  ii  this  escaping  of  ihe  tooth 
'if  the  to!t#:':l  Iroro  th^;  balance  or  pendulum,  or  of  tl.e  latter 
from  the  former,  '«*lii»rJie%er  we  ehome  to  call  it,  tlia*.  has  siven 
rise  to  ihe  i?eti<:rM  t'rm,  From  the  nature  of  a  pendulum,  it 
follows,  that  it  ri""l  only  to  be  remo\ed  from  the  vertical,  and 
lh*?n  let  i;o,  i'i  ord*  r  tj  libratc  and  measure  time.  Hence  it 
ri i i ic ri t  v:em  tn-:t  wtiWitr^  is  wanted  but  a  machinery  so  con- 
nr-ct'-d  with  U.fr  p'  ixlulurn  a.s  lo  kr-f-p  a  rf^ist' r,  as  it  were,  of 
the  vibration.  It  could  not  be  difficult  to  contrive  a  nirtliod 
of  doing  this,  but  more  is  w -anied  ;  thf  air  must  be  displaced  by 
the  pendulum.  This  requires  some  fore*',  and  must  therefore 
employ  some  part  of  the  momentum  of  the  pendulum.  The 
pivot  on  which  it  snin^s  occasions  friction  ;  the  thread,  or  thin 
piece  of  rm:f;d  by  which  it  is  hun/,  in  order  to  avoid  this  fric- 
tion, occasions  some  expenditure  of  force  by  its  want  of  perfect 
flexibility  or  elasticity.  These,  and  other  causes,  make  the 
vibrations  become  more  and  more  uanow  by  degrees,  till  at 
last  the  pendulum  is  brought  to  rest.  We  must,  of  course, 
have  a  conttivann:  in  thf*  wheel  work  uhic'i  uiil  restore  to  the 
pendulum  the  small  portion  of  force  v.  !,ich  it  loses  in  every 
vibration.  The  action  of  the  wheels,  therefore,  may  be  called  a 
maintaining  power,  because  it  keeps  up  the  yibrations.  But 
this  may  allcrt  tin;  rr^ulaiity  of  tibralion.  If  it  be  supposed 
that  the  action  of  gravity  renders  all  the  vibrations  isochronous, 
we  must  grant  that  the  additional  impulsion  by  the  wheels  will 
destroy  that  isochronism,  unless  it  be  so  applk-d  that  the  sum 
total  of  this  impulsion  and  the  force  of  gravity  may  vary  so  with 
the  situation  of  the  pendulum  an  still  to  give  a  series  of  forces, 
or  a  law  of  variation,  perfectly  similar  to  that  of  gravity.  This 
cannot  bo  effected,  unless  we  know  both  the  law  which  regu- 
lates the  action  of  gravity,  producing  isoehronism  of  vibration, 
and  the  intensity  of  the  force  to  be  derived  from  the  wheels  in 
every  situation  of  the  pendulum.  Thus  it  appears  that  consi- 
derable scientific  skill,  as  well  ns  mechanical  ingenuity,  may  be 
displayed  in  the  construction  of  scapemrnts  ;  and  the  judicious 
eoriJidcratioii  of  them  becomes  of  great  importance  to  the 
artist :  yet,  notwithstanding  this,  no  material  improvement  was 
made  in  them  from  the  first  application  of  the  pendulum  to 
clocks  till  the  days  of  Mr.  (ieori^e  (Jrahnm  ;  nothing  more  was 
attempted  before  his  time  than  to  apply  the  impulse  of  the 
swing-wheel  in  such  manner  as  was  attended  with  the  least 
friction,  and  would  give  the  greatest  motion  to  the  pendulum. 
Dr.  II alloy  discovered,  by  some  experiments  made  at  the  Royal 
Observatory  at  (Sreenwich,  that  by  adding  more  weight  to  the 
pendulum  it  was  made  to  vibrate  larger  arcs,  and  the  clock 
went  faster;  by  diminishing  the  weight  of  the  pendulum,  the 
vibrations  became  shorter,  and  the  clock  went  slower;  the 
result  of  these  experiments  bciug  diametrically  opposite  to 


and  v»  -a:-!!  ;-s..Ltd  :;  ?\Lij:<  :>.*  *aj--*i::  ki-m ■-.!«: v,?.  t- 
*oon  n*\,i*  v-ca  :'-i::ier  :.-.*  *  2.5  cca-;i*ec  j.<t  "a-*:  :•*  -  .-7^- 
ir.^paniox  «-*  o-^rs5i«.s:i  ii  :i*  r-**:*rr-*%:«s  ai-s"j»;".  »"_:« 
«as  sues  to  lh*  swi^r- *>.*«-»  ty  eterr  .:r.i3*.r.:'::3  :  > -:*■ 
mer.t  ;i.it  ws*  at  tr.n  :.rr.*  \r.  a*^;  iti  ^_s  rr*i:  **ji  -:\  %  -.j 
prc<:-e*rd  a  r-aedi  fir  ai:scc:':<ak.  hj  ctu.STBCT.rx  i  ^*^pr2>»i: 
wLicbi  pr**ea'*4fel.  r-*e-:..  rJ  Li*  1 :«!».  ajvd  z*s:  :ti  ;i  \us 
c!ork  peoduiuru.  w:.  j.'r.  ia  theory,  asd  z*^n.r.j  :a  ;:i?,-:  .  i^i  »:j 
nataraJ  properties  in  ils  detaciei  simple  s*are.  Tin  ?cz;t- 
Tr.tnl.  witit  a  few  others  o;  the  cos;  approved  c^i5Lr-c*^:Q.  mi.] 
now  be  britu}  cescribtd. 

1.  The  scaftme.M  wi':>.  has  be*a   ia    nse    frt  c!-vcks  ini 
watches  ever  soce  their  rLr-tapT^ra-ee  ia  Ecr  :r-*  is^xu-ftnelf 
simple;  aL'i  its  rr.-ide  o:  o-crv.i^rs  is  i>>  cinoii*  to  Cr-ciaaca 
explanation.     In  fir.  1,  ■  >*c  P'.z:*. ,  X  Y  repre*eot.s  a  borxooui 
axi«.  to  wriich  ti.e  p^nd'j.u'::  P  is  at:acae<i  by  a  soccer  r:<tor 
otherwise.     This  axis  hi»  two  leaves  C   ajid  I*  a::.icb*-d.  coe 
near  each  end.  and  not  in  the  same  plane,  tat  so  iii±:  wheats* 
pendulum  hanzs  per;  endicuUri},  and  at  rest,   the  pi-ct  Cm- 
clines  a  few  decrees  to  the  rizht  hand,  and   D  :i»  raucu  m  ii* 
left.     They  commonly  make  as  aczle  of  fironi  70  10  u»j  d^rrr*: 
they  are  called  by  the  name  of  padets.    A  F  B  represents  a  vW! 
turning  round  on  a  perpendicular  axis  E  O.  in  ::.e  ord^r  of  irr 
letters  A  F  E  to.    The  tre;h  o;'ti  is  wheel  are  cut  iir.o  the  i.raef 
the  teeth  of  a  saw.  leaninr  forward,  in  the   cirr r:i:  n  cf  \ht. 
motion  of  the  rim.     As  they  s-mewhat  resemV!e  '.h-  poists  ■?: 
an  old-fashioned  roval  diadem,  this  wheel  has    c<t  the  oarae 
of  the  crown-wheel.     In  watches  it  is  often  railed  the  bahorv- 
wheel.     The  number  of  the  teeth  is  ^enerailv  odd.  so  that  van 
one  of  them  B  ia  pressing  on  a  pallet  I>.  tbe  opposite  paSiet  C  is 
in  the  space  between  two  teeth  \  ami  I.    The  figure  re preseou 
the  pendulum  at  the  extremity  of  its  excursion  to  the  riritt 
band,  the  tootb  A  having  just  escaped  from  tbe  pallet  C.  and  tae 
tooth  to  having  just  dropped  on  the  pallet  D.  It  is  plain,  ifcatu 
the  pendulum  now  moves  over  to  the  left,  in  the  arch  PG,  tie 
tootb  to  continues  to  press  on  the  pallet  D,  and  thus  accelerates 
the  pendulum,  both  during  its  descent  along  the  arch  PH. aid 
its  ascent  along  the  arch  H  G.     It  is  no  less  evident,  that  wan 
the  pallet  I),  by  turning  round  the  axis  XY,    raises  its  point 
above  the  plane  of  the  wheel,  the  tooth  B  escapes  from  it.  and 
I  drops  on  the  pallet  C,  which  is  now  nearly  perpendicular 
I  presses  C  to  the  right,  and  accelerates  the  motion  of  tbe  pen- 
dulum along  the  arch  G  P.     Nothing  can  be  more  obvious  into 
this  action  of  the  wheel  in  maintaining  the  vibrations  cf  ttf 
pendulum.     We  can  easily  perceivt-  also,  thnt  whoa  the  pe> 
dulum  is  hanging  perpendicularly  in  the  line  X  H.  the  tooth  B, 
by  pressing  on  the   pallet  D.  will  force  the   pendulum  a  link 
way  to  the  left  of  the  perpendicular,  and  will  force  it  sotuarh 
the  further  as  the  pendulum  is  lighter :  and,  if  it  l>c  suiticreoilr 
li^ht,  it  will  be  forced  so  far  from  the  perpendicular,  that  the 
tooth  to  will  escape,  and  then  I  will  catch  on  C,  and  force  the 
pendulum  back  to  P,  where  the  whole  operation    will   be  re- 
peated. The  same  effect  will  be  produced  in  a  more  remarkable 
degree,  if  the  rod  of  the  pendulum  be  continued  thro  tub  tae 
axis  X  Y,  and  a  ball  Q  put  on  the  other  end  to  balance  P.  And. 
indeed,  this  is  the  contrivance  which  was  first  applied  to  clocks 
all  over  Europe,  before  the  application  of  the  pendulum.  They 
were  balance  clocks.     The  force  of  the  wheel  was  of  a  certaitt 
magnitude,  and  therefore  able,  during  its  action  on  a  pallet.  t<< 
communicate  a  certain  quantity  of  motion  and  velocity  to  tbe 
balls  of  the  balance.     When  the  tooth  B   escapes  from  the 
pallet  I),  the  balls  arc  then  moving  with  a  certain  velocity  and 
momentum.     In  this  condition,  the  balance  is  checked  by  tbe 
tooth  I  catching  on  the  pallet  C.  But  it  is  not  instantly  stopped. 
It  continues  its  motion  a  little  to  the  left,  and   the  pallet  0 
forces  the  tooth  I  a  little  backward.     But  it  cannot  force  it  »» 
far  as  to  escape  over  tbe  top  of  the  tooth  I ;  because  -M  tr<* 
momentum  of  the  balance  was  generated  by  the  force  <•!  il  <* 
tooth  B ;  and  the  tooth  I  is  equally  powerful.     Beside*,  when  T 
catches  on  C,  and  C  continues  its  motion  to  the  left,  its  lo»ir 
point  applies  to  the  face  of  the  tooth  I,  which  now  acts  on  ttr 
balance  by  a  long  and  powerful  lever,  and  soon  stops  its  forthrr 
motion  in  that  direction ;  and  now,  continuing  to  press  on  C,  it 
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vrges  the  balance  in  the  opposite  direction.  Thai  we  nee  that 
in  a  scapement  of  this  kind  the  motion  of  the  wheel  mutt  be 
▼try  hobbling  and  unequal,  making  a  great  step  forward,  and  a 
short  step  backward,  at  every  beat  This  has  occasioned  the 
contrivance  to  get  the  name  of  the  recoiling  scapement,  or 
the  scapement  of  recoil.  In  this  scapement  the  vibrations  are 
quicker  than  if  the  balance  or  pendulum  vibrated  freely :  for  the 
recoil  shortens  the  ascending  part  of  the  vibration,  by  contract- 
ing the  extent  of  the  arc,  and  the  re-action  of  the  wheel  acce- 
lerates the  descending  part  of  the  vibration.  In  this  scapement, 
too.  if  the  maintaining  power  be  increased,  the  vibration  will  be 
performed  in  larger  arcs,  but  in  less  time :  because  the  greater 
pressure  of  the  crown-wheel  on  the  pallet  will  cause  the  balance 
to  vibrate  through  larger  arches ;  and  the  time  will  be  less 
increased  on  this  account  than  it  will  be  diminished  by  the  ac- 
celeration that  pressure  gives  to  the  balance  and  the  diminution 
of  the  time  of  recoil. 

2.  The  preceding  scapement  not  being  well  adapted  to  such 
vibrations  as  are  performed  through  arcs  of  a  few  degrees  only, 
another  construction  has  been  made,  which  has  been  in  constant 
use  for  about  a  century  in  clocks,  with  a  long  pendulum  beating 
seconds.  In  fig.  2,  A  B  represents  a  vertical  wheel  called  the 
swing-wheel,  having  thirty  teeth.  C  D  represents  a  pair  of 
pallets  connected  together,  and  moveable  in  conjunction  with 
tbe  pendulum  on  the  centre  or  axis  F.  One  tooth  of  the  a  heel, 
as  shewn  in  the  figure,  rests  on  the  inclined  surface  of  the  inner 
part  of  the  pallet  C  ;  on  which  its  disposition  to  slide  tends  to 
throw  the  point  of  the  pallet  further  from  the  centre  of  the 
wheel,  and  consequently  assists  the  vibration  in  that  direction. 
While  the  pallet  C  moves  outwards  and  the  wheel  advances, 
the  point  of  tbe  pallet  D  of  course  approaches  towards  the 
centre  in  the  opening  between  the  two  nearest  teeth ;  and  when 
tbe  acting  tooth  of  the  wheel  slips  off.  or  escapes  from  the 
pallet  C,  another  tooth  on  tbe  opposite  side  immediately  falls  on 
the  exterior  inclined  face  of  D,  aod  by  a  similar  operation  tends 
to  posh  that  pallet  from  the  centre.  The  returning  vibration  is 
thus  assisted  by  the  wheel,  while  tbe  pallet  C  moves  towards 
tbe  centre,  and  receives  the  succeeding  tooth  of  the  wheel,  after 
tbe  escape  from  the  point  of  D.  Thus  may  the  alternation  be 
conceived  to  go  on  without  limit.  In  this  scapement,  as  well  as 
the  former,  the  vibrating  part  is  constantly  nnder  tbe  influence 
of  tbe  maintaining  power,  except  during  tbe  interval  of  the 
drop,  or  actual  escape  of  the  wheel  from  one  pallet  to  the  other. 
One  principal  recommendation  of  this  scapement  seems  to  have 
been  the  facility  with  which  it  affords  an  index  for  seconds  in 
tbe  face  of  the  clock.  Though  the  pendulum,  according  to  this 
construction,  is  constantly  connected  with  tbe  maintaining 
power  in  a  clock,  yet  the  variations  of  that  power  have  not  the 
same  mischievous  effect  as  in  a  watch,  because  the  momentum 
of  the  pendulum,  compared  with  the  impulse  of  the  maintaining 
power,  is  prodigiously  greater  in  the  former  of  these  instruments. 
A  very  considerable  change  in  the  maintaining  power  of  a  clock 
with  a  long  pendulum  will  only  cause  a  variation  of  a  few  se- 
conds in  the  daily  rate. 

3.  Mr.  Graham's  scapement,  already  spoken  of,  was  a  con- 
derable  improvement  upon  that  just  described.  He  took  off 
part  of  the  slope  furthest  from  the  points  of  tbe  pallets ;  and 
instead  of  that  part  he  formed  a  circular  or  cylindrical  face, 
having  its  axis  in  tbe  centre  of  motion.  Pallets  of  this  kind 
are  shewn  at  the  lower  part  of  fig.  2,  at  E  and  O,  having  H  for 
their  centre  or  axis.  A  tooth  of  the  wheel  is  seen  resting  upon 
the  circular  inner  surface  of  the  pallet  G,  which  therefore  is  not 
affected  by  the  wheel,  excepting  so  far  as  its  motion,  arising 
from  any  other  cause,  may  be  affected  by  the  friction  of  the 
tooth  ;  and  this  resistance  is  exceedingly  minute,  not  amount- 
ing to  one-eighth  of  the  pressure  on  tbe  arch.  Nay,  we  think 
it  appears  from  the  experiments  of  Coulomb,  that,  in  the  case 
of  such  minute  pressure  on  a  surface  covered  with  oil,  there  is 
no  sensible  retardation  analogous  to  that  produced  by  friction, 
mad  that  what  retardation  wc  observe  arises  entirely  irom  tbe 
clamminess  of  the  oil.  If  the  vibration  of  the  pendulum  be 
•opposed  to  carry  G  outwards,  the  slope  surface  will  be  brought 
to  tbe  point  of  the  tooth,  which  will  slide  along  it,  and  urge  the 
pallet  outwards  during  this  sliding  action.  When  the  tooth 
has  fallen  from  the  point  of  this  pallet,  an  opposite  tooth  will 
be  received  on  the  circular  surface  of  E,  and  will  not  affect  the 
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variation,  excepting  when  the  slope  surface  of  E  is  carried  out 
bo  as  to  suffer  the  tooth  to  slide  along  it.  This  contrivance  is 
known  by  the  name  of  the  dead  beat,  or  the  dead  scapement ; 
because  the  seconds  index  stands  still  after  each  drop,  whereas 
the  index  of  a  clock  with  a  recoiling  scapement  is  always  in 
motion,  hobbling  backward  and  forward. 

In  this  scapement,  an  increase  of  the  maintaining  power  ren- 
ders the  vibrations  larger  and  slower :  because  the  greater 
pressure  of  the  tooth  on  the  edge  of  the  pallet  throws  it  round 
through  a  greater  arch  :  and  its  increased  pressure  on  both  sur- 
faces of  the  pallet  retards  its  motion. 

4.  The  effect  of  the  escapement  which  has  been  called 
horizontal,  because  the  last  wheel  in  watches  of  this  construc- 
tion has  its  plane  parallel  to  the  rest  of  the  system,  in  similar  to 
that  of  the  dead  beat  scapement  of  Graham.  In  fig.  5,  the 
horizontal  wheel  is  seen  with  twelve  teeth,  upon  each  of  which 
is  fixed  a  small  wedge  supported  above  the  plane  of  the  wheel, 
as  may  be  seen  at  the  letters  A  and  13.  On  the  verge  of  the 
balance  there  is  fixed  part  of  a  hollow  cylinder  of  steel  or  other 
hard  material,  the  imaginary  axis  of  which  passes  through  the 
pivots  of  tbe  verge.  C  represents  this  cylindrical  piece,  into 
which  the  verge  D  may  be  supposed  to  have  fallen.  While  the 
vibration  causes  the  cylindrical  piece  to  revolve  in  the  direction 
which  carries  its  anterior  edge  towards  the  axis  of  the  wheel, 
the  point  of  the  wedge  will  merely  rub  the  internal  surface,  and 
no  otherwise  affect  the  vibration  of  the  hn  lance  than  by  retard- 
ing its  motion.  But  when  the  return  of  Hit-  vibration  clears  the 
cylinder  of  the  point  of  the  wedge  D.  the  wheel  will  advance, 
and  tbe  slope  surface  of  the  wed^e  acting  against  the  edge  of 
the  cylinder  will  assist  the  vibration  of  the  balance.  When  the 
edge  of  the  cylinder  arrives  at  the  outer  point  of  the  wedge  D, 
its  posterior  edge  must  arrive  at  the  position  denoted  by  the 
dotted  lines  of  continuation ;  immediately  after  which  the  wedge 
or  tooth  E  will  arrive  at  the  position  e,  and  rest  on  the  outer 
surface  of  the  cylinder,  where  it  will  produce  no  other  effect 
than  that  of  retardation  from  friction,  as  was  remarked  with  re- 
gard to  the  wedge  D,  until  the  course  of  the  vibration  shall 
bring  the  posterior  edge  of  the  cylinder  clear  of  the  point  of  tbe 
wedge.  In  this  last  situation,  the  wer?ge  will  act  on  the  edge 
of  the  cylinder,  and  assist  the  vibration,  as  in  the  former  case, 
until  that  edge  shall  arrive  at  the  outer  or  posterior  point  of  the 
wedge,  immediately  after  which  the  leading  point  will  fall  on 
the  inner  surface  of  the  cylinder  in  the  first  position,  as  was 
shewn  in  the  wedge  D. 

Horizontal  watches  were  greatly  esteemed  during  the  last 
thirty  years,  until  lately,  when  they  gave  place  to  those  con- 
structions which  are  known  by  the  name  of  detached  or  free 
scapements.  In  the  common  scapement,  fig.  1.  an  increase  of 
the  maintaining  power  increases  tbe  recoil,  and  accelerates  the 
vibration  ;  but  with  the  horizontal  scapement  there  is  no  recoil ; 
and  an  increase  of  the  maintaining  power,  though  it  may  en- 
large the  arc  of  vibration,  will  not  necessarily  diminish  or  alter 
the  time.  It  is  accordingly  found,  that  the  experiment  of 
altering  the  maintaining  power  by  the  application  of  the  key 
does  not  alter  the  rate  in  the  same  perceptible  manner  as  in 
common  watches. 

6.  Fig.  6,  represents  the  free  scapement  of  our  best  port  a  hie 
time-pieces.  Fig.  4,  exhibits  the  scapement  on  a  large  scale. 
On  the  verge  of  the  balance  is  fixed  a  circular  piece  of  sap- 
phire, or  of  hard  steel,  12  L,  out  of  which  a  sectoral  piece  is  cut. 
H  G  is  a  straight  spring  fixed  near  its  extremity  H,  and  hiving 
at  the  other  extremity  a  pin  G,  against  which  one  of  the  teeth  of 
the  wheel  D  rests  when  the  train  is  at  rest.  This  spring  has  a 
slight  tendency  towards  the  centre  of  the  wheel,  hut  is  pre- 
vented by  the  stop  K  from  throw  ing  the  pin  further  inwards  than 
just  to  receive  the  point  of  the  tno'h.  I  is  a  very  slender  spring 
fixed  at  the  end  I.  and  pressing  verv  slightly  against  the  pin  G, 
in  a  direction  tending  to  throw  it  from  the  wheel  I>,  but  which 
on  account  of  the  greater  pom  er  of  II  G  it  cannot  effect.  It  may 
be  observed  that  the  spring  I  proceeds  a  little  beyond  tbe  pin 
G.— F  is  a  lever  proceeding  from  the  verge  of  the  balance  di- 
rectly opposite  the  end  of  the  spring  I,  and  long  enough  to  strike 
it  in  its  vibration.  The  action  is  as  follows :— From  the  pressure 
of  the  main  spring,  the  wheel  (fig.  4.)  is  urged  from  I)  towards 
F,  bnt  is  prevented  from  moving  bv  the  pin  G.  Let  the  ba- 
lance be  made  to  vibrate,  and  the  fever  F  will  move  through 
11  A 
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the  aro  F/,  strike  the  ioner  extremity  of  the  spring,  I,  and  dis- 
place the  pin  6.  At  this  instant  the  face  E,  which  may  be  call- 
ed the  pallet,  will  have  arrived  at  the  position  e,  against  which 
the  tooth  of  the  wheel  will  fall,  and  communicate  its  impulse 
through  about  15°  or  160  of  the  vibration.  But  F  quits  the  spring 
I  sooner  than  the  wheel  quits  the  pallet  E,  and  consequently  the 
pin  6  will  have  returned  to  its  first  station  before  the  wheel  can 
have  advanced  a  whole  tooth,  and  the  spring  or  detent  H  G  will 
receive  the  wheel  as  before,  immediately  after  its  escape  from 
the  pallet.  The  returning  vibration  of  the  balance  will  be  made 
with  the  piece  E  L  perfectly  at  liberty  between  two  teeth  of 
the  wheel,  as  in  the  sketch,  and  the  back  stroke  of  the  lever 
F  against  the  tender  spring  I  will  have  no  effect  whatever  on  the 
pin  6 ;  this  spring  being  like  the  back  spring  of  the  jacks  of  the 
harpsichord,  active  in  one  direction  only.  The  third  vibration 
of  the  balance  will  unlock  the  detent  as  before:  the  impulse 
will  again  be  given,  and  the  whole  process  will  be  repeated ; 
and  in  this  manner,  the  balance,  though  it  may  vibrate  through 
the  greatest  part  of  the  entire  circle,  will  be  entirely  free  of  the 
works,  except  during  the  very  small  time  of  the  drop  of  the 
wheel. 

It  is  hardly  necessary  to  make  any  remark  on  this  scapement 
It  requires  little  or  no  oil,  and  when  all  the  parts,  particularly 
the  pendulum  spring,  are  duly  adjusted,  it  is  found  that  a  very 
great  variation  in  the  first  mover  will  remarkably  alter  the  arc  of 
vibration  without  affecting  the  rate.  The  piece  E  L  mig  lit  have 
consisted  of  a  single  pallet  or  arm,  instead  of  a  portion  of  a 
circle  or  cylinder ;  bat  such  a  piece  would  have  been  rather 
less  convenient  to  make  in  sapphire,  or  ruby,  as  in  the  best 
time-pieces,  and  would  also  have  been  less  useful.  For  if  by 
any  accident  or  shock,  the  pin  6  should  be  displaced  for  an  in- 
stant, the  wheel  D  will  not  run  down,  because  it  will  be  caught 
upon  the  circular  surface  E  L.  It  is,  indeed,  very  easy  to  ob- 
serve, that  the  piece  E  L  would  operate  without  the  detent, 
though  with  much  friction  during  the  time  of  repose.  The  tooth 
of  the  wheel  would  in  that  case  rest  upon  its  circular  face. 

6.  In  the  two  last  scapements  we  have  seen  the  variable  ef- 
fects of  the  maintaining  power  almost  entirely  removed,  as  far 
as  can  be  practically  discerned.  Fig.  7,  exhibits  the  scapement 
of  Mudge ;  in  which  the  balance  is  perfectly  detached  from  the 
train  of  wheels,  except  during  the  extremely  short  interval  of 
striking  out  the  parts  which  serve  the  purpose  of  detents.  O  N 
EBQ  is  the  circumference  of  the  balance,  vibrating  by  the 
action  of  a  spiral  spring  as  usual  on  its  axis  GADH  passing 
through  the  centre  C :  the  axis  is  bent  into  a  crank,  A  X  Y  I), 
to  mak*e  room  for  the  other  work.  L  M,  Z  W,  are  two  rods 
fixed  to  the  crank  at  the  points  L  and  Z,  parallel  to  X  Y 
edef  r  $  are  fixed  parts  of  the  machine.  T  R  is  an  axis  con- 
centric with  that  of  the  balance,  and  carrying  an  arm  G  o  near- 
ly at  right  angles  to  it,  and  a  small  auxiliary  spring  u,  which  is 
wound  up  whenever  the  arm  G  o  is  moved  in  the  direction  o  h. 
p  is  a  curved  pallet  fixed  to  the  axis  T  R,  which  receives  the 
tooth  of  the  balance  wheel  near  the  axis.  The  tooth,  pro- 
ceeding along  the  curved  surface,  by  the  force  of  the  main 
spring  turns  the  axis  and  its  arm  G  o,  and  winds  up  the  spring 
it.  A  small  projection  at  the  extremity  of  the  curved  surface 
of  the  pallet  p  prevents  the  further  progress  of  the  tooth,  when 
the  arm  o  G  has  been  turned  through  an  arc  o  A,  of  about  27  ; 
and  consequently  the  spring  u  has  been  wound  up  through  the 

same  angle  or  arc,  oGAz  27°. F  S  is  another  axis  exactly 

similar  to  T  R.  It  carries  its  arm  I  o,  and  spring  t>,  and  the 
tooth  of  the  balance-wheel  Im  winds  up  the  spring  *,  by  act- 
ing on  the  pallet  ©:,  and  is  detained  by  a  projection,  after  having 
carried  it  through  an  angle  of  27°,  exactly  as  in  the  former  case. 
The  arcs  passed  through  by  the  arms  G  o  and  I  o,  and  marked 
in  the  figure,  are  also  denoted  by  the  same  letters  on  the  rim  of 
the  balance. 

The  effect  of  this  scapement  may  be  thus  explained :  let  the 
balance  be  in  the  quiescent  state,  the  main  spring  being  un- 
wound, and  the  branch  or  crank  in  the  position  represented  in 
the  figure.  If  the  quiescent  points  of  the  auxiliary  springs 
coincide  with  that  of  the  balance-spring,  the  arm  Go  will  just 
touch  the  rod  L  M,  and  in  the  like  manner  the  arm  I  O  will  just 
touch  the  rod  W  Z ;  the  two  arms  G  o  and  I  o  in  this  position  are 
parallel  to  the  line  C  O.  This  position  of  the  balance  and  aux- 
iliary springs  remains  as  long  as  the  main  spring  of  the  ma- 


chine continues  unwound :  but  whenever  the  action  of  the  sjahi 
spring  sets  the  balance  wheel  in  motion,  a  tooth  thereof  attenar 
with  one  or  other  of  the  pallets  p  or  a9  will  wind  op  ooe  of  ise 
auxiliary  springs ;  suppose  it  should  be  the  spring  a.  The  tna 
Go  being  carried  into  the  position  GA,  by  the  force  of  lit 
balance  wheel  acting  on  the  pallet  p,  remains  in  that'poshisa 
as  long  as  the  tooth  of  the  balance-wheel  continues  locked  by 
the  projection  at  the  extremity  of  the  pallet  p ;  and  the  balaact 
itself  not  being  at  all  affected  by  the  motion  of  the  arm  Go,  air 
by  the  winding  up  of  the  spring  tc,  remains  in  its  qaiesceat 
position  ;  consequently  no  vibration  can  take  place  except  by 
the  assistance  of  some  external  force  to  set  the  balance  in  na- 
tion. Suppose  an  impulse  to  be  given  sufficient  to  carry  it 
through  the  semi-arc  O  B,  which  is  aboot  136°  in  Mr.  Madge's 
construction. 

The  balance,  during  this  motion,  carries  with  it  the  crux 
AXYD,  and  the  affixed  rods  L  M,  Z  W.  When  the  baiaact 
has  described  an  angle  of  about  27°  =  the  angle  o  C  k,  or  •  G  4, 
rod  L  M  meets  with  the  arm  G  H,  and  by  torn  ins;  the  axis  Tft, 
and  the  pallet  p  in  the  direction  of  the  arc  O  A,  releases  tat 
tooth  of  the  balance  wheel  from  the  projection  at  the  i  ilunilj 
of  the  pallet  p:  the  balance  wheel  immediately  revolves,  sal 
the  lower  tooth  meeting  with  the  pallet  9,  winds  op  the  saria- 
ary  spring  v,  and  carries  the  arm  I  0  with  a  circular  SMUSt 
through  the  angle  oik,  about  27°,  in  which  position  the  ana  U 
remains  as  long  as  the  tooth  of  the  balance-wheel  is  locked  ay 
the  pallet  7.  While  the  spring  v  is  winding  up  through  the  am 
o  k,  the  balance  describes  the  remaining  part  of  the  semi-arc  A  B, 
and  during  this  motion  the  rod  L  M  carries  roond  the  arsiGA, 
causing  it  to  describe  an  angle  AC  B,  or  AG  B,  which  is  measarei 
by  the  arc  AB=  108°.  When  the  balance  has  arrived  at  tai 
extremity  of  the  semi-arc  OBzz  135°,  the  auxiliary  spriago 
will  have  been  wound  up  through  the  same  angle  of  130°,tsath 
to  say,  27°,  by  the  force  of  the  main  spring  actios;  on  the  ptsst 
p%  and  108°  by  the  balance  itself,  carrying  along  with  it  the  am 
Go  or  G  /*,  while  it  describes  the  arc  h  B.  The  balance  there- 
fore returns  through  the  arc  BO,  by  the  joint  action  oftse 
balance-spring  and  the  auxiliary  spring  u ;  the  acceleration  sf 
both  springs  ceasing  the  instant  the  balance  arrives  attbeqakt* 
cent  point  o.  When  the  balance  has  proceeded  in  its  vibratisi 
about  27°  beyond  the  point  O,  to  the  position  C  A,  the  rod  ZW 
meets  with  the  arm  Ik,  and  by  carrying  it  forward  releases  tat 
tooth  of  the  balance-wheel  from  the  pallet  qm  The  bsJasce- 
wheel  accordingly  revolves,  and  the  upper  tooth  meeting  via 
the  pallet  p  winds  up  the  auxiliary  spring  m  as  before.  Tat 
balance  with  the  crank  proceeding  to  describe  the  rrmiinisf 
semi-arc  k  E,  winds  up  the  spring  v  through  the  further  saga 
kCEzz  108°,  and  returns  throogh  the  semi-arc  E  o,  by  the  joss 
action  of  the  balance-spring  and  the  auxiliary  spring  v,  both  at 
which  cease  to  accelerate  the  balance  the  instant  it  has  arrive! 
at  O. 

It  may  be  remarked,  in  this  curious  scapement,  that  aw 
motion  of  the  balance  in  its  semi-vibration  from  the  point  sf 
quiescence  is  opposed  through  an  arc  of  no  more  than  106P,  tat 
is  accelerated  in  its  return  through  the  whole  aro  of  136°,  aW 
that  the  difference  is  what  maintains  the  vibrations;  andawre- 
over,  that  the  force  from  the  wheel  being  exerted  to  wiad  *» 
each  auxiliary  spring  during  the  time  it  is  totally  disengages* 
from  the  balance,  this  last  organ  cannot  be  effected  by  its  irre- 
gularities, except  so  far  as  they  may  render  it  more  difficult  tt 
disengage  the  rim  of  the  pallet  from  the  tooth.  The  balssee 
describes  an  arc  of  about  8°  during  this  disengagement 

Count  Bruhl.  in  his  pamphlet  "On  the  Investigation  of 
Astronomical  Circles,"  after  describing  Madge's  scapeawst, 
proceeds  thus :  "  By  what  has  been  said,  It  is  evident,  tfcst 
whatever  inequality  there  may  be  in  the  power  derived  tram  aw 
main-spring  (provided  the  latter  be  sufficient  to  wind  up  these 
little  pallet-springs),  it  can  never  interfere  with  the  regularity  ef 
the  balance's  motion,  but  at  the  instant  of  unlocking;  the  pallets, 
which  is  so  instantaneous  an  operation,  and  the  resistance  ss 
exceedingly  small,  that  it  cannot  possibly  amount  to  asy 
sensible  error.  The  removal  of  this  great  obstacle  was  cer- 
tainly never  so  effectually  done  by  any  other  contrivance,  aai 
deserves  the  highest  commendation  as  a  probable  means  is 
perfect  a  portable  machine  that  will  measure  time  correctly. 
But  this  is  not  the  only,  nor  indeed  the  principal  advantage 
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which  this  time-keeper  will  possets  over  any  other ;  for  as  it  is 
impossible  to  redact  friction  to  so  small  a  quantity  as  not  to 
affect  the  motion  of  a  balance,  the  consequence  of  which  is, 
that  it  describes  sometimes  greater  and  sometimes  smaller  arcs, 
it  became  necessary  to  think  of  some  method  by  which  the 
balance  might  be  brought  to  describe  those  different  arcs  in  the 
same  time.  If  a  balance  could  be  made  to  vibrate  without 
friction  or  resistance  from  the  medium  in  which  it  moves,  the 
mere  expanding  and  contracting  of  the  pendulum-spring  would 
probably  produce  the  so  much  wished  for  effect,  as  its  force  is 
supposed  to  be  proportional  to  the  arcs  described ;  but  as  there 
is  no  machine  void  of  friction,  and  as  from  that  cause,  the  velo- 
city of  every  balance  decreases  more  rapidly  than  the  spaces 
gone  through  decrease,  this  inequality  could  only  he  removed 
by  a  force  acting  on  the  balance,  which  assuming  different  ratios 
in  its  different  stages,  could  counterbalance  that  inequality 
This  very  material  and  important  remedy,  Mr.  Mudge  has 
effected  by  the  construction  of  his  scapement;  for  his  pallet 
springs  having  a  force  capable  of  being  increased  almost  at 
pleasure,  at  the  commencement  of  every  vibration,  the  pro- 
portion in  their  different  degrees  of  tension  may  be  altered  till 
It  answers  the  intended  purpose.  This  shews  how  effectually 
Mr.  Mudgc's  scapement  removes  the  two  greatest  difficulties 
that  have  hitherto  baffled  the  attempts  of  every  other  artist, 
namely,  the  inequalities  of  the  power  derived  from  the  main 
spring,  the  irregularities  arising  from  friction,  and  the  variable 
resistance  of  the  medium  in  which  the  balance  motes." 

7.  Fig.  8,  is  the  sketch  of  an  adaptation  of  Mudge's  scape- 
ment to  a  clock.  L  M  is  a  part  of  the  periphery  of  the  wheel. 
G  A,  G  B,  are  two  arms  separately  moveable  on  the  same  axis. 
and  terminating  in  the  pallets  A,  B.  Those  pallets  have  inclined 
faces,  with  a  claw  or  detent  at  the  lower  part  of  each.  GO,  IO, 
are  tails  proceeding  from  each  pallet  piece  respectively,  and 
the  dark  spot  at  N  represents  a  pin  proceeding  from  the  pen- 
dulum rod,  and  capable  of  moving  either  of  the  tails  according 
to  the  course  of  the  vibration.  The  dotted  circles  «  and  v 
represent  weights  which  arc  stuck  upon  two  pins,  and  may  be 
changed  for  others,  greater  or  smaller,  urtil  the  most  suitable 
quantity  is  found.  Suppose  the  wheel  to  be  urged  from  L  to- 
wards M,  and  the  pendulum  made  to  vibrate  by  external  impulse ; 
the  pin  N  proceeding  towards  L  will  strike  the  tail  G  O,  raise 
the  pallet  A,  and  set  the  wheel  at  liberty  :  which  sliding  along 
the  inner  surface  of  tbe  pallet  B,  will  raise  it,  and  stop  against 
the  claw  at  its  lower  end.  I  O  will  consequently  be  carried  into 
the  position  I P ;  and  the  pallet  A  in  its  return  will  be  opposite 
to  a  vaeancy,  which  will  permit  the  tail  G  O  to  follow  the  pin  N 
as  far  as  the  perpendicular  situation.  The  pendulum  will  there- 
fore be  assisted  by  the  weight  u  through  a  longer  arc  in  its  de- 
scent, than  it  was  impeded  by  it  in  its  ascent.  In  the  opposite 
semi-vibration  toward  M,  the  pendulum  will  proceed  unopposed 
by  r.  while  it  passes  through  trie  angle  O  I  P.  when  it  will  raise 
fi.  and  permit  the  wheel  to  elevate  the  pallet  A.  In  the  motion 
on  this  side  of  the  perpendicular,  it  is  also  clear  that  the  descent 
will  be  more  assisted  than  the  ascent  was  impeded.  Whence 
it  follows,  that  the  clock  will  continue  to  go:  and  no  variation 
of  the  force  of  the  wheel  LM,  which  raises  the  pallets  in  the 
absence  of  the  pendulum  will  affect  the  vibration,  except  so 
far  as  it  may  afford  a  variable  resistance  at  the  detent  or  claw. 

8.  Mr.  Mudge  bas  also  given  another  detached  scapement, 
which  he  recommends  for  pocket  watches,  and  executed  en- 
tirely to  his  satisfaction  in  one  made  for  the  queen.  A  dead- 
beat  pendulum  scapement  is  interposed  between  the  wheels  and 
tbe  balance.  The  crutch  E  I)  F  (fig.  3.  has  a  third  arm  D  G  stand- 
ing outwards  from  the  meeting  of  the  other  two,  and  of  twice 
their  length.  This  arm  terminates  in  a  fork  AG  B.  The  verge 
V  has  a  pallet  C,  which,  when  all  is  at  rest,  would  staod  be- 
tween the  points  A,  B.  of  the  fork.  But  the  wheel  by  it*  action 
on  the  pallet  E,  forces  the  fork  into  the  position  Bo  6,  the  point 
A  of  the  fork  being  now  where  B  was  before,  just  touching  the 
cylindrical  surface  of  the  verge.  The  scapement  of  the  crutch 
E  D  F  is  not  accurately  a  dead-beat  scapement,  but  has  a  very 
small  recoil  beyond  the  angle  of  impulsion.  By  this  circum- 
stance the  branch  A  (now  at  B)  is  made  to  press  most  gently  on 
the  cylinder,  and  keeps  the  wheel  locked,  while  the  balance  is 
going  round  in  the  direction  B  II  A.  Tli*-  point  A  gets  a  motion 
from  A  to  B  by  means  of  a  notch  in  the  cylinder,  which  turns 


round  at  tbe  same  time  by  the  action  of  the  branch  A  G  on  the 
pallet  C  ;  but  A  does  not  touch  the  cylinder  during  this  motion, 
the  notch  leaving  free  room  for  its  passage.  When  the  balance 
returns  from  its  excursion,  the  pallet  C  strikes  on  the  branch 
A  (still  at  B),  and  unlocks  the  wheel.  This  now  acting  on  the 
crutch-pallet  F,  causes  the  branch  b  of  the  fork  to  follow  the 
pallet  C,  and  give  it  a  strong  impulse  in  the  direction  in  which 
it  is  then  moving,  causing  the  balance  to  make  a  semi-vibration 
in  the  direction  A  H  B.  The  fork  is  now  in  the  situation  \g  a% 
similar  to  B$r6,  and  the  wheel  is  again  locked  on  the  cruteh 
pallet  E. 

The  intelligent  reader  will  admit  this  to  be  a  very  steady  and 
eflV\:ti*c  scapement.  The  lockage  of  the  wheel  is  procured  iu 
a  \--ry  ingenious  manner;  and  the  friction  on  the  cylinder, 
necessary  for  effecting  this,  may  be  made  as  small  as  we  please, 
notwithstanding  a  very  strong  action  of  the  wheel ;  for  the 
pressure  of  the  fork  on  the  cylinder  depends  entirely  on  tho 
degree  of  recoil  that  is  formed  on  the  pallets  E  and  F.  Pressure 
on  the  cylinder  is  not  indispensably  necessary,  and  the  cruich- 
scapement  may  be  a  real  dead-beat.  But  a  small  recoil,  by 
keeping  the  fork  in  contact  with  the  cylinder,  gives  tbe  most 
perfect  steadiness  to  the  motion.  The  ingenious  inventor,  a 
man  of  approved  integrity  and  judgment,  declares  that  her 
majosU's  watch  was  the  best  pocket-watch  he  had  ever  sceu. 
We  are  not  disposed  to  question  its  excellency. 

9.  Another  scapement,  in  which  a  considerable  degree  of 
ingenuity  is  united  with  comparative  simplicity,  is  that  of  Mr. 
Do  Lafons*  The  inventor's  description  and  some  of  his  obser- 
vations, as  presented  to  the  Society  of  Arts,  arc  as  follows  : — 
Although  the  giving  an  equal  impulse  to  the  balance  has 
been  already  most  ingeniously  done  by  Mr.  Mudge  ai  d  Mr. 
II alley  (from  whose  great  merit  we  would  not  wish  to  detract.} 
yet  the  extreme  difficulty  and  expense  attending  the  firs',  and 
the  very  compound  locking  of  the  second,  render  them  far  from 
completing  the  desired  object.  The  perfections  and  advan- 
tages arising  from  my  improvements  on  the  remontoire  de- 
tached scapement  tor  chronometers,  which  gives  a  perfectly  eaual 
impulse  to  the  balance,  and  not  only  entirely  removes  what- 
ever irregularities  arise  from  the  different  states  of  fluidity  in 
the  oil,  fiom  the  train  of  wheels,  or  from  the  main  spring,  but 
does  V  in  a  simpler  way  than  any  with  which  I  am  acquaiuted. 
I  trust  it  will  not  be  thought  improper  in  me  to  aoswer  some 
objections  made  at  the  examinations  before  the  committee,  a* 
I  am  fully  persuaded  the  more  mathematically  and  critically  the 
improvements  are  investigated,  the  more  perfect  they  will 
prove  to  be.  It  was  first  observed  that  my  method  did  not  so 
completely  detach  the  train  of  wheels  from  tbe  balance  aa  an- 
other scapement  then  referred  to.  I  beg  leave  to  remark,  that 
the  train  of  wheels  in  mine  is  prevented  from  pressing  against 
the  locking  by  the  whole  power  of  the  remontoire- spring :  so  that 
the  balance  has  only  to  remove  the  small  remaioing  pressure, 
which  does  away  that  objection,  and  also  that  of  the  disadvan- 
tage of  detents,  as  this  locking  may  be  compared  to  a  light  ba- 
lance turning  on  fine  pivots,  withoot  a  peudulum  spring;  and 
has  not  only  the  advantage  of  banking  safe  at  two  turns  of  the 
balance,  and  of  being  firmer  and  less  liable  to  be  out  of  repair 
tbao  any  locking  where  spring  work  is  osed,  but  likewise  of 
unlocking  with  much  less  power.— It  was  then  observed,  it 
required  more  power  to  make  it  go  than  usual.  Permit  me 
to  say,  it  requires  no  more  power  than  any  other  remontoire- 
scapement,  as  the  power  is  applied  in  the  most  mechanical 
manner  possible. — And,  lastly,  it  was  said,  that  it  set  or  requir- 
ed the  balance  to  vibrate  an  unusually  large  arch  before  the 
piece  would  go.  This  depends  on  the  accuracy  of  the  execu- 
tion, the  proportionate  diameter  and  weight  of  the  balance,  tbe 
strength  of  the  rcmontoirc-spring.  and  the  length  of  the  pallets. 
If  these  circumstances  are  well  attended  to,  it  will  set  but  little 
more  than  the  most  generally  detached  seapements.  A,  fig. 
II.  shews  the  scape  wheel ;  B,  the  le%er-pallef,on  an  arbor  with 
fine  pivots,  having  at  the  lower  end.  ('.  the  remontoire  or  spi- 
ral-spring fixed  with  a  collar  and  stud.  a<  pendulum-springs 
are;  D  the  pallet  of  the  verge.  ha\ing  a  roller  turning  in  small 
pivots  for  the  lever  pallet  to  act  against ;  E  pallets  to  discharge 
the  locking,  with  a  roller  between,  as  in  tig.  10;  F,  the  arm  of 
the  locking-pallet  continued  at  the  other  end  to  make  it  poise, 
ha\ing  studs  and  screws  to  adjust  and  bank  the  quantity  of 
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motion  ;  a,  and  a,  the  locking  pallets,  being  portions  of  circles 
fastened  on  an  arbor  taming  on  fine  pivots  ;  G,  the  triple  fork, 
at  the  end  of  the  arm  of  the  locking  pallets.  The  centre  of  the 
lever  pallet  in  the  draft,  is  in  a  right  line  between  the  centre  of 
the  scape  wheel  and  the  centre  of  the  verge,  though  in  the  model 
it  is  not ;  bat  may  be  made  so  or  not,  as  best  suits  the  calliper, 
&c. 

The  scape-wheel  A,  with  the  tooth  I,  is  acting  on  the  lever- 
pallet  B,  and  has  wound  up  the  spring  C  ;  the  verge  pallet  D 
(turning  the  way  represented  by  the  arrow)  the  moment  it 
comes  within  the  reach  of  the  lever  pallet,  the  discharging 
pallet  E,  taking  hold  of  one  prong  of  the  fork,  removes  the  arm 
F,  and  relieves  the  tooth  p  from  the  convex  part  of  the  lock  a. 
The  wheel  goes  forward  a  little,  just  sufficient  to  permit  the 
lever-pallet  to  pass,  while  the  other  end  gives  the  impulse  to 
the  balance ;  the  tooth  4  of  the  wheel  is  then  locked  on  the  con- 
cave side  of  the  lock  6,  and  the  lever-pallet  is  stopped  against 
the  tooth  5,  as  in  fig.  11.  So  far  the  operation  of  giving  the 
impulse,  in  order  again  to  wind  the  remontoire  spring  (the 
other  pallet  at  E,  in  the  return  removing  the  arm  Fthe  contrary 
direction),  relieves  the  tooth  3  from  the  lock  b.  The  wheel 
again  goes  forward,  almost  the  whole  space  from  tooth  to  tooth, 
winds  the  spiral  spring  again,  and  comes  into  the  situation  of 
fig.  1,  and  thus  the  whole  performance  is  completed.  The  end 
of  the  lower  pallet  B  resting  on  the  point  of  the  tooth  1,  pre- 
vents the  wheel  exerting  its  full  force  on  the  lock  a,  as  in  fig.  1, 
The  same  effect  is  produced  by  the  pallet  lying  on  the  tooth  5, 
by  preventing  the  wheel  from  pressing  on  b ;  and  thus  the  lock- 
ing becomes  the  tightest  possible.  This  scapement  may  be  much 
simplified  by  putting  a  spring  with  a  pallet  made  in  it  as  in  fig. 
1 2,  instead  of  the  lever  pallet,  and  spiral-spring.  The  operation 
will  be  in  other  respects  exactly  the  same,  avoiding  the  friction 
of  the  pivots  of  the  lever-pallet.  This  method  I  prefer  for  a 
piece  to  be  in  a  state  of  rest,  as  a  clock  ;  but  the  disadvantage 
from  the  weight  of  the  spring  in  different  positions,  is  obvious. 
The  locking  may  be  on  any  two  teeth  of  the  wheel,  as  may  be 
found  most  convenient. — Dr.  Gregory*$  Mechanics. 

Many  other  ingenious  scapements  have  been  contrived  by 
Harrison,  Hindley,  Ellicott,  Lepaute,  Le  Roy,  Berthoud,  Ar- 
nold, Wbitehurst,  Earnshaw,  Nicholson,  &c.  Bat  descriptions 
of  them  would  extend  this  article  to  much  too  great  a  length. 
What  is  here  collected  will,  we  trust,  furnish  some  insight  into 
the  nature  of  a  few  of  the  most  approved  scapements. 

SCAPHISM,  an  unseemly  torture  among  the  ancient  Per- 
sians, by  which  criminals  were  exposed  to  be  stung  to  death  by 
wasps. 

S  CAPO  LITE,  a  mineral  fonnd  at  Arendal  in  Norway.  It  is 
of  a  pearl  colour,  and  is  crystallized  in  long,  four-sided  rectan- 
gular prisms.  Faces  longitudinally  streaked.  Its  specific  gra- 
vity is  3*68,  and  it  is  hard  enough  to  scratch  glass. 

SCARABiEUS,  in  Natural  History,  the  Beetle,  a  genus  of 
insects  of  the  order  coleoptera.  In  this  genus  there  are  several 
hundred  species,  in  four  divisions,  which  are  distinguished  by 
the  form  of  their  feelers.  The  beetle  is  the  most  remarkable 
species,  as  well  in  size  as  in  beauty.  It  is  five  or  six  inches 
long;  the  wing-shells  are  of  a  smooth  surface,  of  a  bluish-gray 
colour,  marked  with  round  deep-black  spots  of  different  sizes. 
In  this  country,  the  cockchafer  is  very  common.  The  larva 
inhabits  ploughed  lands,  and  feeds  on  the  roots  of  corn  ;  and 
the  complete  insect  makes  its  appearance  during  the  middle  and 
the  decline  of  summer.  The  larva  of  this  insect  is  eagerly 
sought  after  and  devoured  by  swine,  bats,  crows,  and  poultry ;  it 
is  said  to  be  two  or  three  years  in  passing  from  its  first  form 
into  that  of  the  perfect  insect.  A  species  of  great  beauty  is  the 
golden  beetle,  about  the  size  of  the  common  or  black  garden 
beetle ;  the  colour  is  most  brilliant,  varnished,  and  of  a  golden 
green.  This  is  a  fine  object  for  the  magnifying  glass.  It  is  not 
very  uncommon  during  the  hottest  parts  of  sammer,  frequent- 
ing various  plants  and  flowers  ;  its  larva  is  commonly  found  in 
the  hollows  of  old  trees,  or  among  the  loose  dry  soil  at  their 
roots,  and  sometimes  in  the  earth  of  ant  hills, 

SCARFING,  a  sea  term,  a  particular  method  of  uniting  two 
pieces  of  timber  together  by  the  extremities,  so  that  the  end  of 
one  goes  over  the  end  of  the  other,  being  tapered  so  that  the 
one  may  be  set  into  the  other,  and  become  even,  as  the  keel- 
pieces.    Bat  when  the  ends  of  the  two  pieces  are  cut  square 


and  pat  together,  they  are  said  to  butt  to  one  another,  (see  the 
article  Butt  ;)  aud  when  another  piece  is  laid  oo  and  fastened 
to  both,  as  is  the  case  in  all  the  frame  timbers,  this  is  called 
scarfing  the  timbers,  and  half  the  piece  which  fastens  the  two 
timbers  together  is  reckoned  the  length  of  the  scarf. 

SCARIFICATION,  in  Surgery,  the  operation  of  making  se- 
veral incisions  in  the  skin  by  means  of  lancets,  or  other  instru- 
ments, particularly  the  cupping-instrument 

SCARLET,  a  beautiful  bright  red. 

SCARP,  in  Fortification,  the  interior  slope  of  the  ditch  with 
which  the  fortification  is  surrounded,  and  faces  the  country  at 
champaign. 

SCAV AGE,  a  toll  or  custom  anciently  exacted  by  mayors, 
sheriffs,  and  bailiffs  of  cities  and  towns-corporate,  and  of  mer- 
chant strangers,  for  wares  exposed  and  offered  to  sale  witsia 
their  liberties,  which  was  prohibited  by  19  Hen.  VII.  Bat  the 
city  of  London  still  retains  this  custom. 

SCAVENGERS,  two  officers  chosen  annually  in  eaeh  parish 
in  London  and  the  suburbs,  whose  business  it  is  to  see  that  the 
streets  are  kept  clean,  under  a  penalty  of  forty  shillings  let 
each  offence. 

SCBLOTYRBE,  a  disease  characterised  principally  by  ■ 
contraction  of  the  limbs.  For  this,  various  causes  have  bees 
assigned. 

SCENE,  in  a  primary  sense,  denotes  a  theatre,  where  dte- 
matic  pieces,  and  other  public  shows,  were  represented.  Its 
application  is  now  extended  to  picturesque  views  of  almost 
every  description. 

SCENOGRAPHT,  in  Perspective,  the  perspective  repre- 
sentation of  a  body  oo  a  plane ;  or  a  description  and  view  of  it 
in  all  its  parts  and  dimensions,  such  as  it  appears  to  the  eye 
in  any  oblique  view. 

SCENOPEGIA,  a  grand  festival  among  the  Jews,  at  wake 
all  their  males  of  a  given  age  were  to  attend  at  their  aatjeaal 
altar.    It  is  more  generally  called  "  the  feast  of  tabernacles." 

SCENT,  in  Hunting,  the  effluvia  thrown  off  by  animals  ia  tat 
chase,  and  by  which  they  are  followed  through  all  their  saascf 
and  retreats,  by  dogs  and  those  who  follow  them.  So  scale  is 
the  sense  of  smelling  in  these  hounds,  that  carcases  bafiat 
with  lime  ten  feet  under  ground,  have  been  known  to  attract 
them  to  the  spot.  The  term  scent,  in  a  lax  sense,  is  sometiam 
applied  to  things  highly  offensive  to  the  olfactory  nerves,  sat 
frequently  to  aromatics,  and  agreeable  odours. 

SCEPTIC,  one  who  embraces  scepticism,  and  soawthntJ 
affects  to  doubt  his  own  existence. 

SCEPTICISM,  doubt,  hesitation,  indecision,  unbelief.  Senv 
ticism  professes  to  weigh  every  thing,  but  it  determines  nothing. 
It  robs  the  mind  of  its  resting-place,  but  substitutes  nothing  n 
its  stead. 

SCHEDULE,  a  scroll  of  parchment  or  paper,  annexed  tea 
deed,  will,  or  other  instrument,  containing  an  inventory  el 
goods,  &c.  o  nit  ted  in  the  body  of  the  will  or  deed.  It  is  atei 
particularly  for  the  statement  of  effects  delivered  by  a  li ant  last 
to  the  commissioners  who  are  appointed  to  investigate  ha 
affairs.  It  also  includes  a  list  of  such  articles  as  are  the  saV 
jects  of  taxation. 

SCHEIK,  a  name  given  by  the  Turks  to  the  prelates  of  tsc 
Mahometan  religion,  who  pretend  to  be  the  legitimate 
sors  of  Mahomet.    Their  chief  resides  at  Mecca. 

SCHEME,  representation  of  any  geometrical  or 
figure,  or  problem,  by  figures  sensible  to  the  eye ;  and 
harmonious  result  of  contrivance  and  ingenuity. 

SCHIECH,  in  Arabia,  an  officer  of  high  birth,  which  can  ear? 
come  by  descent,  and  is  peculiar  to  princes,  sovereigas,  sad 
independent  lords.  Among  the  Bedouins,  this  title  beieegste 
every  noble. 

SCHIRROSIS,  a  name  given  to  a  disorder  in  the  eyes, 
arising  from  a  long  con  tinned  inflammation,  when  the  tesh 
increases  in  bulk,  and  assumes  a  livid  colour. 

SCHISM,  literally,  a  cleft  or  fissure.  In  Religion,  to  whfca 
the  term  is  chiefly  applied,  it  means  a  separation  among  per- 
sons who  profess  the  same  general  principles  of  faith,  bat  difer 
in  some  subordinate  particulars.  The  Romanists  enumerate 
thirty-four  schisms  that  have  taken  place  in  their  chares, 
among  which,  the  ecclesiastical  revolution  that  took  place  M 
the  days  of  Luther,  holds  a  prominent  rank.     The  n  *        '*"" 
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tnat  took  place  io  this  country  is  called  the  English  schism ;  and 
the  English  church,  in  its  turn,  applies  the  opprobrious  epithet 
to  Presbyterians,  Independents,  Anabaptists,  and  Methodists ; 
while  each  of  these  sects  cry  out  schism  against  all  who  secede 
from  their  respective  communities. 

SCHISTUS,  in  Mineralogy,  a  name  given  to  several  differ- 
ent kinds  of  stones,  but  more  especially  to  some  of  the  argil- 
Inceoos  kind. 

SCHOLASTIC,  something  belonging  to  the  schools,  or  tanght 
in  them.  Connected  with  Philosophy,  it  is  a  name  given  to  the 
dialectic  of  Aristotle.  From  the  fifth  until  the  twelfth  century, 
scholastic  philosophy  was  held  in  high  esteem.  The  Reforma- 
tion inflicted  on  it  a  deadly  wound,  so  that  at  present  it  is  little 
atudied,  and  less  regarded. 

Scholastics,  persons  who  study  either  scholastic  philoso- 
phy or  divinity. 

SCHOLIUM,  a  note,  annotation,  or  remark;  occasionally 
■made  on  some  passage  or  proposition  of  an  old  author. 

SCHOOL,  a  publie  place  in  which  languages,  arts,  and 
sciences,  are  taught.  Schools  vary  in  character  and  degree, 
according  to  the  subjects  introduced,  from  the  elementary  prin- 
ciples of  words,  to  the  result  of  academic  researches,  and  the 
learning  inculcated  in  the  roost  renowned  universities.  In  the 
management  of  school*  considerable  improvements  have  been 
made  of  late  years,  but  more  generally  in  their  lower  depart- 
ments. The  word  Schola  originally  signifies  discipline  a  ad  cor- 
rection, and  it  was  anciently  used  to  designate  all  places  where 
persons  met  together  either  to  study,  to  converse,  or  to  do 
any  other  matter.  Among  the  Hebrews,  the  synagogues  suc- 
sjsjeded  the  schools  of  the  prophets. 

The  Charity  Schools  in  England  are  both  numerous  and 
opulent,  but  replete  with  abuses.  Winchester,  Eton,  and  West- 
minster schools,  are  royal  foundations.  All  the  other  grammar 
oehools,  as  they  are  termed,  are,  in  fact,  charity  schools  though 
of  n  higher  class  than  the  parish  schools  for  the  education  of 
oar  pauper  youth. 

Sindav  Schools,  another  species  of  charity  schools,  have 
sjsany  advocates,  as  have  also  the  National  Schools ;  and  were 
they  universally  adopted,  we  might  expect  to  see  the  morality 
of  the  nation  keep  pace  with  the>e  benevolent  institutions. 
Juvenile  offenders,  without  doubt,  are  numerous;  but  our  gads 
sire  under  no  obligations  to  Sonday  Schools  for  their  inmates. 

SCHOONER,  a  small  vessel  with  two  masts,  whose  main- 
sjnil  and  foresail  are  both  suspended  by  gaffs,  like  a  sloop's 
nainsail. 

SCHORL,  a  mineral  which  derives  its  name  from  Schorlaw, 
in  Saxony,  where  by  him  it  was  first  discovered. 

8CIARRI,  the  matter  wbieh  runs  in  burning  torrents  from 
Ike  craters  of  volcanoes. 

8CIATHERICUM,  a  horizontal  dial,  with  a  telescope 
adapted  for  observing  the  true  time,  both  by  day  and  by  night, 
to  regulate  and  adjust  pendulum  clocks,  watches,  and  other 
time  keepers. 

8CIATIC  STAY,  a  strong  rope  fixed  from  the  main  to  the 
foremast  heads  in  merchant  ships:  when  loading  or  unloading, 
it  serves  to  sustain  a  tackle,  which  travelling  upon  it,  may  be 
shifted  over  the  main  or  fore  hatchways,  as  occasion  requires. 

SCIENCE,  in  Philosophy,  a  clear  and  certain  knowledge 
of  any  thing,  founded  on  demonstration,  or  self-evident  prin- 
ciples. 

Sciences,  Gmtrml  Enumeration  of  the.— Principles  of  all 
things— Elements  which  these  princi/des  originate— Bungs 
which  these  elements  form — Organs  which  these  beings  deve- 
lop—Wants  which  these  organs  experience — Signs  which 
these  wants  excite—  Societils  which  these  signs  produce — 
Countries  which  those  societies  inhabit— Earth  which  these 
eamniries  compose— Planetary  System  to  which  this  earth 
belongs.  Here  the  accurate  observer  mill,  perhaps,  allow  the 
implicit  dependence  of  each  succeeding  on  each  preceding 
bend ;  nnd  if  we  next  shew,  that,  under  these  beads,  c^tty 
individual  science  as  naturally  arranges  itself,  he  will  perhaps 
oiso  grant,  that  we  have  traced  the  basis  of  a  natural  system. 
We  shall,  accordingly,  place  these  ten  successive  and  depen- 
dent heads  in  the  first  column  of  the  following  table,  and  range 
after  each,  in  the  third  column,  the  triple  science  which  it 
involves. 
05-0. 


General  Particular 

Heads.  .  Sm&cl,. 

r  Matter,  Space, 
Motion.* 

t>.u.~:.j..  J  Bxteonioa,  Divi- 
Praoiplts  <l      iiba.tj  &^ 

I  Number,  Form, 
L     Magnitude.* 
a- Atoms, 


i 


•Science*. 
METAPHYSICS. 


including,  amongst  others, 
the  following  Branches* 


Elements 


■ 


Molecolee, 
Mat  »«•, 


f  Minerals, 
Beinga.       {  Vegetables, 

(  Animals, 

C  Forma, 
Organ*.      <  Structures, 

C  Actions. 

I  Clothing, 
Want*.       <  Food, 

t  Shelter, 


Speeoh, 


Sign*.  s  Gesture, 


Societies. 


Countries 


J  Ph  YSICS.t 

j Mathematics,  |  A^£^%^b 

AtoMOLOGY    —  the    doctrinei   of  Heat, 

Light,  Sound. 
Chemistry     —  Electricity,     Galraaiam, 

Magnetism. 
Mechanics    —  Sialics,     lIydro»uuc», 

Pneumatics. 
Mineralogy. 
Botany. 
Zoology. 
Physiognomy. 
Anatomy. 
Physiology. 
Costume. 
Gardening,  &c 
Architecture. 
C  Language, 

<  POKTRY, 
(.MlSIC, 
rG  F.ST  I  RE. 

<  ScrLPTtRE. 

C.  Painting. 
C  Letters. 
<  8ymbols. 
(.Hieroglyphics. 


\  Grammar,  Composition, 
i  Stjle. 


Its  Form,  Ace. 
Earth.        •£  Its  motion, 
t  Its  Effects, 

PUaetarv  fVpl??'** 


} 


Morals  — M  sneers,     and 

Drams. 
Civics  —Statics,*   Legislation, 

Administration. 
Politics  —  the  relations  of  Peace, 

Diplomas  j,  War. 
Geography       —  Geology  and  Palasoo- 

tograpby. 
Hydrography. 
Aerology         —  Meteorology. 

Cosmography. 


Astrosomy. 


•  The  sabjects  of  these  three  lines  differ  considerably  ;  bat  under  Meta- 
physics, Phjraica  aa  here  employed,  and  Mathematics  :  they  are  all  cooei- 
dered  abstractly,  ami  it  ia  ia  that  sense  that  we  apply  to  them  the  general 
term — Principles. 

t  Extension,  Divisibility,  &c.  are  only  the  first  subjects  commonly  placed 
under  tbia  head.  We  one  the  term  io  a  limited  sense.  It  is  commonly  used 
in  a  ? ague  manner. 

X  Including  the  doctrines  of  property  and  money,  aa  well  aa  of  population. 

SCIENTIFIC,  something  relating  to  the  pure,  sublime 
sciences,  or  thst  abounds  in  science  or  knowledge.  A  work 
is  said  to  be  scicntifical,  when  it  is  founded  on  the  pure  reason 
of  the  thins;,  or  conducted  wholly  on  their  principles. 

SCIERIA,  a  festival  kept  iu  Arcadia  in  honour  of  Bacchus. 

SCILLA,  the  Squill,  in  Botany,  a  genus  of  the  monogyriia 
order,  in  the  hexandria  class  of  plants,  and  in  the  natural  me- 
thod ranking  under  the  10th  order,  coionaria*. — ?2  specie*. 

SCIMPODIUM,  an  ancient  bed  or  couch,  adapted  for  one 
person  only.  It  was  also  used  instead  of  the  Lectica,  to  carry 
both  men  and  women,  not  ouly  through  the  city,  but  likewise 
in  journeys  into  the  country. 

SCINCUS,  a  species  of  lizard,  sometimes  called  the  Croco- 
dile, and  formerly  well  known  in  the  shops  of  the  druggists  as 
an  ingredient  in  several  compositions. 

SCIOPTIC  BALL,  a  sphere  or  globe  of  wood,  with  a  circular 
hole  or  perforation,  in  which  a  lens  is  placed.  It  is  so  con- 
trived, that,  like  the  eye  of  an  animal,  it  may  be  turned  round 
every  way,  and  is  used  for  making  experiments  in  darkened 
rooms. 

SCIRE  FACIAS,  is  a  judicial  writ,  and  properly  lies  after  a 
year  and  a  day  alter  judgment  given ;  whereby  the  sheriff  hi 
11  B 
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commanded  to  summon  or  give  notice  to  the  defendant,  that  he 
appear  and  shew  canse  why  the  plaintiff  should  not  have  exe- 
cution. 1  Inst.  290. 

SCIRRHUS,  in  Surgery,  a  term  that  denotes  any  kind  of 
swelling,  accompanied  with  considerable  hardness. 
SCIRRONES,  a  species  of  small  lice  bred  under  the  skin. 

SCIRROPHORION,  the  last  month  of  the  Athenian  year. 
It  contained  twenty-nine  days,  and  corresponded  with  the  latter 
part  of  our  May  and  beginning  of  June. 

SCITAMINEA,  in  Botany,  an  important  order  of  plants,  the 
eighth  among  the  Fragmenta  of  Linnaeus. 

SCIURUS,  the  Squirrel,  in  Natural  History,  a  genus  of  mam- 
malia, of  the  order  gillires.  These  animals  live  principally  on 
seeds  and  fruits.  They  are  extremely  active  and  nimble,  climb- 
ing trees  with  great  rapidity,  and  bounding  from  one  to  another 
with  a  spring  truly  astonishing.  Some  are  supplied  with  mem- 
branes, which  enable  them  to  extend  this  leap  into  something 
approximating  to  a  short  flight.  Some  are  subterraneous,  and 
others  build  in  trees.  They  are  sprightly,  elegant,  and  interest- 
ing. The  sailing  squirrel  is  an  inhabitant  of  Java  and  the 
Indian  islands,  and  can  spring  to  an  immense  distance  from 
tree  to  tree,  by  means  of  a  membrane  similar  to  that  of  the  pre- 
ceding, which  is  extremely  thin  in  the  middle,  and  thicker  to- 
wards the  extremities.  This  is  the  largest  of  all  the  Hying 
squirrels,  and  is  eighteen  inches  long,  exclusively  of  the  tail. 

SCLEROTICA,  in  Anatomy,  one  of  the  tunics,  or  coats  of 
the  eye. 

SCNIPS,  a  small  species  of  gnat  found  about  the  oak,  and 
sustained  by  the  juices  of  its  leaves. 

SCOBS,  the  raspings  of  ivory,  hartshorn,  or  other  bard  sub- 
stances. 

SCOLD,  Common,  a  turbulent  woman,  liable  to  be  indicted, 
and  punished  as  a  public  nuisance.  In  the  Saxon  laws  this 
punishment  was  the  cucking-stool,  now  corrupted  into  the 
docking  stool. 

SCO  LEX,  a  genus  of  the  Vermes  intestina  class  and  order. 

SCOLIA.  a  genus  of  insects  of  the  order  bymenoptera. 

Scolia,  songs  of  the  ancient  Greeks. 

SCOLOPAX,  the  Curlew,  in  Natural  History,  a  genus  of 
birds  of  the  order  grillse.  There  arc  fifty  species,  of  which  the 
following  are  the  chief :  The  common  curlew,  generally  about  two 
feet  long,  is  to  be  met  with  in  England  throughout  the  year, 
either  on  the  coasts  or  near  the  mountains.  Slugs  and  worms, 
which  its  bill  extracts  .from  the  ground  in  the  morning  and 
evening,  constitute  its  inland  subsistence;  and  when  on 
the  shores  of  the  sea,  it  feeds  on  marine  animals.  These 
birds  are  often  observed  in  large  flocks,  and  are  used  by 
many  for  food.  Those  killed  on  the  coasts,  however,  are  rank 
and  fishy. — The  woodcock  is  about  fourteen  inches  in  length, 
migratory  in  this  country,  and  supposed  to  proceed  from  Swe- 
den.— The  [snipe,  weighs  about  four  ounces,  is  about  twelve 
inches  long,  and  to  be  found  in  nearly  every  couutry  of  the 
world.  Its  food  consists  of  worms  and  insects,  which  it  seeks 
near  small  streamlets  and  in  general  in  wet  grounds. — The  com- 
mon godwit,  is  of  the  weight  of  twelve  ounces,  and  ranks  in  the 
highest  order  of  delicacies. — The  redshank,  is  not  uncommon  in 
this  island,  and  particularly  towards  the  south. 

SCOLOPENDRA,  in  Natural  History,  centipede,  a  genus  of 
insects  of  the  order  aptera.  There  are  thirteen  species  found 
in  almost  all  parts  of  the  world ;  they  live  in  decayed  wood, 
or  under  stones,  and  some  of  them  in  fresh  and  salt  water ; 
they  prey  on  other  insects.  The  larger  species  are  found  only 
in  the  hotter  regions  of  the  gobe ;  they  are  insects  of  a  terrific 
appearance,  and  possess  the  power  of  inflicting  severe  pain  and 
inflammation  by  their  bite. 

SCOMBER,  the  Mackarel,  in  Natural  History,  a  genus  of 
fishes  of  the  order  thoraeici.  There  are  twenty-one  species,  of 
which  we  shall  notice  the  following: — The  common  mackarel. 
This  is  one  of  the  most  beautiful  of  fishes,  and  inhabits  both  the 
European  and  American  seas.  The  mackarel  is  a  fish  highly 
admired  both  for  its  beanty  and  excellence,  and  has  in  every 
age  attracted  particular  notice  and  partiality  from  both  these 
circumstances.  The  Romans  prepared  from  it  a  condiment  of 
essence  for  the  table,  which  was  in  the  highest  estimation.  The 
general  length  of  this  fish  is  fifteen  inches,  but  specimens  far 
larger  have  been  occasionally  met  with. — The  tunny  is  some. 


times  ten  feet  long,  and  on  the  Sootch  coast  one  was  takes 
which  weighed  four  hundred  and  sixty  pounds.  In  the  Isdiaa 
ocean^it  is  said  to  exceed  even  this  enormous  sice.  These 
Ashes  are  not  particularly  admired  for  food  in  this  country,  ia 
which,  indeed  they  are  rarely  seen  approaching  the  British 
coast  only  in  straggling  parties,  or  rather  as  solitary  individuals. 
By  the  ancients,  fisheries  were  established  for  taking  and  pre- 
serving them,  on  the  coasts  of  the  Mediterranean,  in  which  sea 
they  particularly  abound,  and  there  are  at  present  on  the  sane 
coasts  very  extensive  establishments  for  this  purpose.  Indeed, 
to  the  inhabitants  on  those  shores,  the  movements  of  tunny  are 
watched  and  expected  with  as  much  eagerness  as  those  of  the 
herring  or  mackarel  in  the  north.  The  small  fishes  are  gene- 
rally carried  fresh  to  market,  and  the  large  ones  are  cut  op  iste 
pieces  of  a  particular  size,  and  preserved  in  salt  in  barrels.  The 
tunny  is  a  very  voracious  fish,  and  a  great  persecutor  of  the 
common  mackarel. 

SCOOP,  a  little  hollowed  piece  of  wood  employed  to  throw 
the  water  out  of  a  boat,  which  operation  is  usually  called 
baling  the  boat. 

SCORE,  in  Music,  the  original  and  entire  draught,  or  its 
transcript,  of  any  composition. 

SCORIA,  or  Dross,  is  that  mass  which  is  produced  by  nich- 
ing metals  and  ores,  and  when  cold  is  brittle,  and  not  inso- 
luble in  water;  being  properly  a  kind  of  glass. 

SCORING,  the  art  of  forming  a  score  by  collecting,  and  prs- 
perly  arranging  under  each  other,  the  several  detached  parts 
of  any  composition. 

SCORPIO,  the  Scorpion,  m,  is  the  eighth  sign  in  the  order  sf 
the  zodiac,  and  the  second  of  the  southern  signs.  The  sea 
enters  it  on  the  23d  of  October,  according  to  the  fixed  and 
intellectual  zodiac  of  Hipparchus  and  the  moderns;  butif  wt 
follow  this  sign  in  the  recession  of  Aries  and  his  train,  we  sasfl 
find  that  the  sun  enters  Scorpio  about  the  20th  of  NoveaAsr. 
The  ancient  poets  of  Greece  tell  us,  that  this  is  the  Scorpiss 
which  Diana  sent  to  wound  Orion  for  usurping  her  osfce. 
Ovid  tells  us,  that  this  serpent  was  produced  by  the  earth,  to 
punish  Orion's  vanity  for  having  boasted  that  there  was  notes 
the  terraqueous  globe  any  animal  which  he  could  not  coaeaer. 
Again,  it  is  said  that  Autumn,  which  produces  fruits  in  greet 
abundance,  brings  with  it  a  variety  of  diseases;  and  this  sessra 
is  very  fitly  represented  by  a  Scorpion,  which  wounds  with  its 
tail  as  it  recedes. 

Boundaries  and  Contents, — Scorpio  is  bounded  on  the  asffth 
by  Serpentarius  and  Serpens ;  east  by  Sagittarius ;  sooth  ay 
Lupus,  Norma,  and  Ara ;  and  west  by  Libra :  but  the  tail  of 
Scorpius  does  not  rise  at  London.  In  this  sign  there  are  fertj- 
four  stars,  of  which,  one  is  of  the  first  magnitude,  one  of  the 
second,  eleven  of  the  third,  eighth  of  the  fourth,  &c.  Antmns, 
called  also  Cor  Scorpii,  of  the  first  magnitude,  rises  on  the 
south-east  point  of  the  horizon  at  London.  Its  declinatisa  is 
26°  T  10"  south  ;  its  right  ascension  244°  3&  36* ;  and  it  rises 
and  culminates  as  in  the  following  table :  Meridian  ahkasc 
12°  27'  50". 


Month. 

Rises. 

ho.  mi. 

Jao. 

6    0  M. 

Feb. 

S  45  M. 

Mar. 

2    0  M. 

April 

12  10  M. 

May 

10  26  A. 

June 

8  25  A. 

COLM. 

Month. 

ho.  mi. 

9  28  M. 

July 

7  16  M. 

Aog. 

5  28  M. 

Sept 

3  S4  M. 

Oct 

1  43  M. 

Nor. 

11  41   A. 

Dec 

Rises. 

CCL«. 

ho.  mi. 

ho.  ami. 

6  15  A. 

9  3T  k. 

4  15    A. 

T  S3  A. 

2  15  A. 

6ST  A. 

12  25  A. 

3I9A. 

10  25  M. 

i  a  a. 

8  16  M. 

11  4SM. 

Scorpio,  in  Natural  History,  a  genns  of  insects  of  toe  order 
Aptera.  There  are  ten  species,  all  of  which  are  armed  wits  s 
slightly  pungent  sting;  and  in  hot  climates  some  of  thesa  are 
highly  dangerous :  they  prey  upon  worms,  spiders,  flies,  fce.  aid 
even  on  one  another. 

SCORPION,  in  the  ancient  art  of  war,  an  engine  chiefly  ascd 
in  the  defence  of  the  walls  of  fortified  places  by  throw*? 
arrows,  fireball*,  or  great  stones. 

SCOT,  a  customary  contribution  laid  upon  all  sabjests 
according  to  their  abilities.  Whoever  were  assessed  to  asy 
contribution,  though  not  by  equal  portions,  were  said  to  pay 
scot  and  lot. 

SCOTCH  Fir,  common  fir,  or  pine  tree. 
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SCOTCHES,  in  Apiculture,  a  terra  signifying  Mores  or 
notches.     It  is  sometime*  employed  as  a  mode  of  reckoning,  bj 

8COTB8,  ■  species of  duck, sometimes  called  the  black  direr. 

SCOTIA,  io  Architecture,  a  semi -circular  cavity  or  channel, 
between  the  tores  in  the  bases  of  column*. 

8C0TISTS,  a  sect  of  school  divine*  and  philosophers,  so 
called  from  J.  Duns  Scotus,  their  founder,  who  flourished  in  the 
fourteenth  century,  bat  they  are  row  unknown. 

SCOTLAND.  By  6  Anne,  c.  8.  the  Union  of  England  and 
Scotland  was  effected,  and  the  twenty-live  articles  of  union, 
■{reed  to  by  the  parliaments  of  botb  nations,  were  ratified  and 
confirmed  ss  follows :  rir.  the  succession  to  the  monarchy  of 
Great  Britain  shall  be  the  same  as  before  settled  with  regard 
to  that  of  England.  The  united  kingdoms  shall  be  represented 
by  one  parliament.  There  shall  be  a  communication  of  all 
rights  and  privileges  between  the  subjects  of  both  kingdoms, 
except  where  it  is  otherwise  agreed.  When  England  raises 
£3,000,000  by  land-las,  Scotland  shall  raise  £48,000.  The 
atandards  of  the  coin,  of  weights  and  measures,  shall  be  reduced 
to  those  of  England  throughout  the  united  kingdoms.  The 
laws  relating  to  trade,  customs,  and  excise,  shall  be  the  same 
in  Scotland  as  in  England.  Ilut  all  the  other  law*  of  Scotland 
shall  remain  in  force,  though  alterable  by  the  parliament  of 
Great  Britain  ;  and  particularly,  laws  relating  to  public  policy 
■re  alterable  at  the  discretion  of  parliament.  Laws  relating  to 
private  right  are  not  to  be  altered,  but  for  the  evident  utility  of 
the  people  or  Scotland.  Sixteen  peer*  are  to  be  chosen  to 
represent  the  peerage  of  Scotland  in  parliament,  and  forty-five 
members  to  sit  in  the  house  nf  commons.  The  sixteen  peers 
of  Scotland  shall  have  all  privileges  of  parliament,  and  all  peers 
of  Scotland  shall  be  peers  of  Great  Britain,  ranking  next 
after  those  or  the  same  degree  at  the  time  of  tho  union,  and 
shall  bate  all  privileges  of  peers,  except  sitting  in  the  house  of 
lords,  and  voting  on  the  trial  of  a  peer. —  It  was  formerly 
resolved  by  the  house  of  lords,  that  a  peer  of  Scotland,  claim- 
ing and  having  a  right  to  sit  in  the  British  house  of  peers,  had 
■o  right  to  vole  in  the  election  of  the  sixteen  Scotch  peer* ; 
sum!  that  if  any  of  the  sixteen  Scotch  peers  are  created  peers  of 
Great  Britain,  they  thereby  cease  to  sit  as  representatives  of 
the  Scotch  peerage,  and  new  Scotch  peers  must  be  elected  in 
their  room. 

SCOUR,  In  Military  language,  is  to  flank  a  line  in  such  a 
xsmnner  as  to  go  directly  along  it,  so  that  a  musket  ball,  enter- 
Ins;  at  one  end,  may  reach  to  the  other,   leaving  no  plaee  of 

SCOURING,  among  cattle,  is  a  disease  of  the  flux  kind, 
which  frequently  proves  mortal.  Sheep  are  not  exempt  from 
Its  Influence.  Scouring,  among  Farriers,  is  a  gentle  purge,  to 
preserve  animals  from  noxious  humours. 

SCOUTS,  in  Military  language,  are  generally  horsemen  sent 
oat  either  hefore,  or  on  the  wings  of  an  army,  at  the  distance  of 
■  mile  or  two,  to  discover  tbe  enemy,  and  give  some  signal  of 
alarm. 

SCRAPER,  an  instrument  used  in  ruezsotinto  engraving, 
formed  much  in  the  manner  of  a  knife,  except  towards  the 
point,  where  it  slopes  off  al^an  angle  from  both  sides.  In  com- 
mon language,  the  application  of  the  term  to  numerous  utensils 
la  well  known. 

SCRAPER,  Skipc«rjienter'i,  is  an  Iron  machine,  having  two 
or  three  sharp  edges,  used  to  scrape  off  tbe  dirty  surface  of  the 

«scks  on  a  ship's  side,  or  decks,  or  to  clean  Ibe  topmasts.  Etc. 
'hen  the  sides  of  a  ship  are  thus  sufficiently  scraped,  tbey  are 
varnished  over  aith  turpentine,  or  a  mixture  of  tar  and  oil,  Stc. 
which  prevents  the  planks  from  being  rent  or  split  by  the  sun 

SCRATCH,  the  name  of  a  calcareous,  earthy,  or  stony  sub- 
atance,  which  separates  it  from  sea  water  In  boiling  it  for  salt. 
TVs  concretion,  which  forms  itself  on  the  sides  and  bottoms  of 
tbe  pans  to  which  it  adheres,  is  the  same  substance  tbat  crusts 
over  the  inside  of  our  tea-kettles.  It  is  a  species  of  spar  sus- 
tained mure  or  lets  in  all  water,  from  which  it  is  detached  by 
boiling. 

Sckatchks,  a  disease  In  horses,  consisting  of  dry  chops, 
seabs,  or  rifts,  that  are  generated  between  tbe  bed  and  the 
psstern  joint. 


Scratch  W&rk,  a  way  or  painting  In  fresco.  It  Is  rough, 
but  tasting,  and  is  chiefly  used  to  embellish  the  fronts  or  mag- 
nificent buildings. 

SCREEN,  in  domestic  comfort,  an  Instrument  for  keeping  off 
the  wind,  or  the  excessive  heat  of  the  fire.  In  Building,  Screen 
is  used  a*  a  frame  of  laths,  for  sifting  earth,  lime,  or  sand.  Io 
Agriculture,  .Screen,  among  farmers,  is  a  contrivance  made 
chiefly  or  wires  in  a  frame,  for  the  purpose  of  separating  grain 
of  various  kinds  from  seed*  of  weeds  with  which  it  was  pre- 

SCKEEN,  is  the  name  given  to  the  pieces  of  canvass,  or 
hammock,  hung  round  a  birth  for  warmth  and  privacy. 

SCREW,  one  of  tbe  mechanical  power*.  Ste  Mechanic*!. 
Power 

Machine  for  Making    an  original  and   perfect    Strew. — This 

machine  was  invented  by  Mr.  Angus  Mackinnon,  Glasgow. 
Fig.  1  is  a  plan,  and  6g.  2  is  an  end  view  of  the  machine  for 
constructing  the  screw.    A  A  is  the  cast-iron  bar,  upon  which 
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the  die-frame  BB  is  made  to  move ;  ccec,  two  strong  springs 
attached  to  the  die-frame,  having  roller*,  d d Hd,  in  each  end, 
moving  upon  the  angular  parallel  edges  of  the  har  A  A.  E,  a 
small  frame  for  botdiog  the  cutter;  the  cover  being  removed,  to 
shew  the  action  of  the  cotter  upon  the  steel  cylinder,  of  which 
the  screw  is  to  be  made.  F,  Ibe  steel  cylinder  ;  the  point  of 
the  cutter,  (which  must  be  adjusted  loan  angle,  varving  accord- 
ing to  the  pitch  of  thread  wanted.)  is  teen  projecting  from  tbe 
Ti&  2. 


frame  E,  being  pressed  forward  by  the  screw  G  One  cod  of 
the  cylinder  F  acts  upon  the  centre  in  the  head-stock  I.  The 
journal  upoo  the  other  end  of  the  ovlinder  work*  Into  the  steel 
collar  V.  kkkk,  four  small  'crews  for  pressing  forward  the 
springs  eccr.  till,  four  small  eyes  in  the  die-frame,  to  which 
cords  are  attached,  passing  over  ibe  pulley*  am  Mm;  weights 
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being  hooked  on  at  the  other  end*  of  the  cords,  sufficient  to 
overcome  the  friction  of  the  die-frame.  N,  the  handle  to  turn 
the  cylinder. 

In  beginning  to  make  the  screw,  the  two  weights  to  the  left 
are  hooked  on  to  the  ends  of  the  cords,  and  the  cylinder  is 
tamed  round  by  the  handle,  nntil  the  cutter  traverses  the  length 
of  the  cylinder,  when  the  weights  are  removed  to  the  cords  on 
the  right  band.  By  continuing  this  operation  alternately  from 
right  to  left,  an  original  and  perfect  screw  is  produced,  as  ex- 
hibited in  fig.  3.  In  the  end  view  of  the  machine,  fig.  2,  oo 
represents  one  of  the  feet  by  which  it  is  fastened  to  a  bench. 
The  same  letters  refer  to  the  same  parts  of  the  machine  in  both 
figures,  where  those  parts  are  exhibited.  Haviog  obtained,  as 
already  described,  one  screwed  cylinder  ;  this  is  removed,  and 
another  of  the  same  size  is  pat  into  the  machine.  The  same 
operation  is  performed  on  it  as  on  the  last;  but  it  is  not 
screwed  to  a  foil  thread,  the  sharp  cutter  being  removed  when 
the  spaces  and  threads  are  of  an  equal  size,  and  a  square  cut- 
ter is  put  in  its  place,  by  means  of  which  is  obtained  what  is 
technically  termed  a  square  thread,  as  shewn  in  fig.  4.  In  the 
same  manner,  a  third  and  a  fourth  cylinder  are  screwed,  each 
being  successively  a  degree  smaller  than  the  preceding.  The 
small  frame  holding  the  cotter  is  now  removed,  and  replaced 
with  dies,  a  set  of  which  is  to  be  screwed  with  each  of  the  above 
eylinders.  When  the  dies  are  to  be  screwed,  they  are  placed 
in  the  die- frame  with  one  of  the  cylinders  already  made,  and 
pressed  against  it  by  the  screws  G  g.  until  they  are  folly 
screwed.  After  this,  they  are  replaced  with  another  cylinder,  and 
another  set  of  dies,  which  are  likewise  to  be  screwed.  The 
same  operation  is  performed  with  a  third  and  a  fourth  set;  (the 
first  set  of  dies  only,  having  a  sharp  thread,  the  other  set  hav- 
ing square  threads.)  after  which  they  arc  to  be  tempered.  The 
headstock  is  now  removed  to  the  left,  to  admit  the  cylinder  of 
which  the  perfect  screw  is  to  be  formed,  and  fastened  at  any 
required  distance,  the  machine  being  constructed  to  cut  a 
screw  above  three  feet  in  length.    The  cylinder  being  placed 
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between  the  sharp  dies,  which  are  gently  pressed  by  the  screws 
Gg,  is  turned  round  by  the  handle,  until  the  die-frame  reaches 
the  left  hand  of  the  cylinder ;  it  is  then  turned  in  the  contrary 
way,  and  worked  in  the  same  manner  as  when  using  the  cut- 
ter. When  a  square-thread  screw  is  to  be  made,  the  sharp 
dies  must  be  removed  after  the  indentation  is  sufficiently  deep 
to  admit  the  square  dies,  which  are  to  be  substituted  for  the 
former;  when  these  have  cut  the  screw  to  a  considerable 
depth,  a  smaller  set  of  square  dies  is  taken  in  succession, 
until  the  screw  is  finished. 

N.  B.  Figs.  7  and  8  represent  a  small  stock  made  of  steel, 
and  hardened,  for  holding  the  cutter  while  sharpening.  Figs. 
9  and  10  represent  an  edge  and  side  view  of  the  cutter.  Figs. 
5  and  6  represent  the  dies. 

SCRIBE,  a  principal  officer  in  the  Jewish  law,  whose  business 
it  was  to  write  and  interpret  scripture. 

SCRIBING,  in  Joinery,  the  joining  two  pieces  of  wood 
together,  when  the  surfaces  are  irregular,  so  that  the  protu- 
berances in  the  one  part  shall  suit  with  exactness  the  indenta- 
tions of  the  other. 

SCRIPTURE,  Writing,  the  revelation  of  God  to  man,  as 
contained  in  the  Bible.  All  profane  scoffing  at  the  holy  scrip- 
ture, or  exposing  any  part  thereof  to  contempt  or  ridicule,  is 
punishable  by  fine  and  imprisonment.     1  Haw.  7. 


SCRIVENER,  one  who  lends  money  out  at  interest'  Aba, 
one  who  transacts  money  matters  between  contracting  parties. 

SCROFULA,  a  disease  commonly  called  the  king's  emL  The 
name  scrofula  was  derived  from  an  opinion  that  swine  were 
particularly  subject  to  this  affliction. 

SCROLL,  in  Heraldry,  is  the  ornament  placed  onder  tat 
escutcheon,  containing  a  motto  or  short  sentence,  allediar, 
sometimes  tb  the  bearings,  or  the  bearer's  name;  sosnetiaei 
expressing  somewhat  that  is  divine  or  heroic,  and  sofaetisus 
what  may  be  deemed  heroical. 

SCRUPLE,  a  weight  equal  to  the  third  part  of  a  drachm,  ar 
to  twenty  graios. 

SCRUTORE,  or  Scrutoire,  a  kind  of  cabinet,  with  a  dear 
or  lid  opening  downward,  for  the  conveuiency  of  writing. 

SCUD,  a  name  given  by  seamen  to  the  low  and  thin 
which  are  most  swiftly  wafted  along  by  tbe  wind  in  dull  weather. 

SCUDDING,  tbe  movement  by  which  a  ship  is  carried  pre- 
cipitately before  a  tempest,  and  is  either  performed  with  a  sail 
extended  on  her  foremast,  or,  if  the  storm  is  excessive,  witboat 
any  sail,  which  is  then  called,  scudding  under  bare  poles,  b 
sloops  and  schooners,  and  other  small  vessels,  tbe  sail  en- 
ployed  for  this  purpose  is  called  the  square-sail.  In  large  ships 
it  is  either  the  foresail  at  large,  reefed,  or  with  its  goosevtap 
extended,  according  to  the  degree  of  the  tempest ;  or  it  is  tat 
fore-topsail  close  reefed,  and  lowered  on  tbe  cap,  which  last  is 
particularly  used  when  the  sea  runs  so  bigb  as  to  becalm  tat 
foresail  occasionally,  a  circumstance  which  exposes  the  ship  It 
the  danger  of  broaching- to.  As  a  ship  flies  with  amasisr, 
rapidity  through  tbe  water  whenever  this  expedient  is  pat  is 
practice,  it  is  never  attempted  in  a  contrary  wind,  unless  what 
her  condition  renders  her  incapable  of  sustaining  the  mataal 
efforts  of  the  wind  and  waves  any  longer  on  her  side,  withssJ 
being  exposed  to  the  most  imminent  danger.  The  hazards  It 
which  this  operation  subjects  a  vessel  are, — a  pooping  sea,  Ik 
difficulty  of  steering  to  prevent  broaching-to,  and  the  waatsf 
sufficient  sea-room.  A  sea  striking  the  ship  violently,  may  liach 
it  inwards,  by  which  she  must  inevitably  founder ;  ia  broaea- 
ing-to  suddenly,  she  is  threatened  with  being;  immediately 
overset ;  and  for  want  of  sea-room,  she  is  endangered  by  ship- 
wreck on  a  lee-shore. 

SCULL,  among  sailors,  a  kind  of  short  oar,  the  loom  of  which 
is  only  equal  in  length  to  half  the  breadth  of  the  boat,  wbcrbv 
two  may  be  managed  by  one  man,  one  on  each  side.  T*  Sam, 
is  to  cause  a  boat  to  advance  by  a  particular  method  of  ua- 
naging  a  single  oar  over  the  boat's  stern. 

SCULLER,  a  term  denoting  a  boat  rowed  by  one  man  whs 
two  short  oars,  or  rather  sculls ;  it  is  used  in  contradistiacaoi 
to  Oars,  which  signifies  a  boat  rowed  by  two  men  with  oars. 

SCULPONiE,  among  tbe  Romans,  a  kind  of  shoes  wen  by 
slaves.    They  were  hollow  blocks  of  wood,  like  French  sabsts. 

SCULPTURE,  is  an  art,  in  which,  by  means  of  taking  away. 
or  adding  to  matter,  all  sorts  of  figures  are  formed,  either  is 
clay  or  wax,  wood,  marble,  or  other  stones,  or  metal.  The  ait 
of  sculpture,  in  its  most  extensive  sense,  comprehends  notaeir 
carving  in  wood,  stone,  or  marble,  but  also  enchasing,  engrav- 
ing in  all  its  kinds,  and  casting  in  bronze,  or  lead,  wax,  asi 
plaster  of  Paris,  as  well  as  modelling  in  clay,  wax,  or  stucco. 

SCUM,  a  light  excrement  arising  from  liquors  when  briskly 
stirred  ;  also  called  foam,  froth,  or  spume.  Scnm  is  also  ssei 
for  the  impurities  which  a  liquor  by  boiling  casts  op  to  tk 
surface,  and  likewise  for  those  taken  from  metals  in  a  state  of 
fusion.    These  are  also  called  tutty  and  scoria. 

SCUM  A.  the  scales  of  any  metal,  and  particularly  applied* 
the  small  flakes  flying  off  from  hot  iron  under  the  hammer. 

SCUPPERS,  certain  channels  cut  through  the  water-ways 
and  sides  of  a  ship  at  proper  distances,  and  lined  with  sheet- 
lead,  in  order  to  carry  the  water  off  the  deck  into  the  sea. 

SCUPPER-HOSE,  a  leathern  pipe  or  tube  nailed  round  the 
outside  of  the  scuppers  of  the  lower  decks,  and  which  by  haaf- 
ing  down  prevents  the  water  from  entering  when  the  ship  in- 
clines under  a  pressure  of  sail.  Scupper-Nails,  have  very  broad 
heads,  so  as  to  retain  a  great  quantity  of  the  hose  under  then. 
Scupper- Plugs,  are  used  to  stop  the  scuppers  occasionally. 

SCURF,  small  exfoliations  of  tbe  skin  which  occur  afta< ' 
slight  inflammation,  and  when  a  new  exterior  of  skin  is  fonaisf 
under  that  which  is  thrown  off. 
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8CURRA,  an  ancient  name  given  to  the  jackdaw. 

SCURVY,  a  formidable  and  often  fatal  disease,  arising  from 
aaJt  provision:!,  imperfect  nutrition,  and  other  causes.  Seamen, 
daring;  long  v oyages,  are  particularly  subject  to  it ;  but  it  is 
also  an  endemic  of  the  land.  Some  have  thought  that  it  has 
an  affinity  to  the  leprosy,  the  degree  depending  on  climate,  &c. 

SCUTAGE  wai  anciently  a  tax  imposed  on  such  as  held 
lands,  &c.  by  knight's  service,  towards  furnishing  the  king's 
army. 

SCUTARI  US,  among  the  Romans,  a  shield-maker;  also  it 
denotes  a  life-guard  of  the  emperor,  because  his  body  was 
covered  with  armour. 

SCUTTLE,  in  Agriculture,  a  shallow  basket  used  in  barns 
and  in  stable*  for  various  purposes.    The  sizes  are  indefinite. 

Scuttle,  a  small  hatchway,  or  hole,  cut  for  some  particular 
purpose  through  a  ship's  decks  or  sides,  or  through  the  cover- 
ings of  ber  hatchways,  and  furnished  with  a  lid  which  (irmly 
encloses  it  when  necrssary. 

SCUTTLING,  the  act  of  cutting  large  holes  through  the 
bottom,  sides,  or  decks  of  a  ship,  for  various  occasions,  parti- 
cularly when  she  is  stranded  or  overset,  and  continues  to  float 
oo  the  surface,  in  order  to  take  out  the  whole  or  part  of  the 
cargo,  provisions,  stores,  &.c.  To  Scuttle  a  Ship,  to  sink  her  by 
snaking  holes  through  her  bottom. 

SCUTTLE-BUTT,  or  Cask,  is  a  cask  having  a  square  piece 
aawn  out  of  its  bilge,  and  lashed  upon  the  deck.  It  is  used  to 
contain  the  fresh  water  for  daily  use,  whence  it  is  dipped  out 
with  a  leaden  can. 

SCUTUM  SOIUESKI,  or  Sobieski's  Shield,  a  constellation 
formed  by  Heveliux :  the  stars  arc  seven  ;  but  four  of  these 
are  enumerated  in  the  Aquila,  in  the  Britannic  catalogue. 

SCYBOLA,  in  Medicine,  a  name  given  to  the  contents  of  the 
bowels  when  hard,  dry,  and  formed  into  small  masses  resem- 
bling the  excrement  of  sheep. 

SCYPHUS,  among  the  Romans,  a  very  large  drinking  enp, 
which  was  sometimes  called  the  cup  of  Hercules. 

SCYRA,  a  fine  imposed  on  such  as  neglected  to  attend  the 
geyregemot  court*,  which  all  tenants  were  bound  to  do. 

SCYREGEMOT  Court,  a  county  court,  anciently  held  twice 
a  year,  by  the  bishop  of  the  diocese  and  the  alderman  or 
abcriff,  in  which  both  the  ecclesiastical  and  temporal  laws  were 
given  in  charge  to  the  county. 

SCYTHE,  Sith  b,  or  Suthe,  an  edge-tool  used  in  mowing,  being 
a  crooked  blade  joined  nearly  at  right  angles  to  a  long  pole  or 
bandle.  This  instrument  is  well  known,  and  universally  valued. 

SEA,  is  a  great  collection  of  water;  by  sailors,  however,  this 
word  is  variously  applied  to  a  single  wave,  to  the  agitation 
produced  by  a  multitude  of  waves  in  a  tempest,  or  to  their  par- 
ticular progress  or  direction.  Thus  they  say,  we  shipped  a 
heavy  sea — there  is  a  great  sea  in  the  offing — the  sea  sets  to  the 
southward.  Hence  also  a  ship  is  said  to  head  the  sea  when 
ber  course  is  opposed  to  the  setting  or  direction  of  the  surges. 
A  long  Sea,  implies  a  uniform  and  steady  motion  of  long  and 
extensive  waves.  A  short  Sea,  is  when  they  run  irregularly, 
broken,  and  interrupted,  so  as  frequently  to  break  over  a  vessel's 
bow,  side,  or  quarter. 

SEvi/ftff,  a  vessel  that  bears  tho  sea  firmly,  without  la- 
bouring heavily,  or  straining  her  masts,  or  tigging.  Sea-Breeze, 
the  current  of  air  which  blows  during  the  day  from  the  sea  upon 
the  shore  in  Harm  climates.  Sea-Clothes,  are  jackets,  trowsers, 
he.  Sea-Coast,  the  shore  of  any  country,  or  that  part  which  is 
washed  by  the  sea.  Sea- Leys,  implies  the  capacity  of  walking 
on  a  ship's  clerks  when  she  pitches  or  rolls  about  at  sea. 

Se  \  Kale,  the  common  name  of  a  highly  nutritious  and  pala- 
table vegetable,  now  much  cultivated,  and  greatly  esteemed. 

St. k~ Mark,  a  point  or  conspicuous  object  distinguished  at 
sea ;  they  are  of  various  kinds,  as  promontories,  steeples,  ruins, 
trees,  he.  and  are  very  beneficial  by  informing  vessels  of  their 
situation  on  the  coast. 

St *- /'art,  ;i  haven  near  the  sea,  as  distinguished  from  one 
which  is  situated  up  a  river. 

SiA-Koom,  implies  a  sufficient  distance  from  land,  rocks,  or 
shoals,  wherein  a  ship  may  drive  without  danger  of  shipwreck. 

StA-Salt,  muriate  of  soda. 

StA-Weed,  a  sort  of  herb  or  tangles  loating  on  the  surface 
of  the  sea,  or  washed  opon  the  sea- coast 
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SEAL,  a  puncheon,  or  piece  of  metal,  or  other  matter, 
usually  either  round  or  oval,  whereon  are  engraven  the  arms, 
device,  etc.  of  some  prince,  state,  community,  magistrate,  or 
private  person,  often  with  a  legend  or  subsciiption,  the  impres- 
sion whereof  in  wax,  serves  to  make  acts,  instruments,  Sec. 
authentic.  Before  the  time  of  William  the  Conqueror,  the 
makers  of  all  deeds  only  subscribed  their  names,  adding  the 
sign  of  the  cross,  and  a  great  number  of  witnesses;  but  that 
monarch  and  the  nobility  used  seals  with  their  arms  on  them, 
which  example  was  afterwards  followed  by  others.  The  colour 
of  the  wax  wherewith  this  king's  grants  were  scaled  was  usually 
green,  to  signify  that  the  act  continued  fresh  for  ever,  and  of 
force.  A  seal  is  absolutely  necessary  in  respect  of  deeds, 
because  (he  scaling  of  them  makes  persons  parties  thereto,  and 
without  being  sealed  they  are  void  in  law. 

SEALER,  an  officer  in  chancery,  appointed  by  the  lord 
chancellor,  or  keeper  of  tho  great  seal,  to  seal  the  writs  and 
instruments  there  made  in  his  presence. 

SEALING,  in  Architecture*  the  fixing  a  piece  of  wood  or  iron 
in  a  wall  with  plaister,  mortar,  cement,  lead,  and  other  solid 
binding. 

SEAM,  or  Seme,  of  corn,  is  a  measore  of  eight  bushels. 

Seam  of  Glass,  the  quantity  of  1*20  pounds,  or  24  stones,  each 
five  pounds  weight.    The  seam  of  wood  is  a  horse-load. 

SEAMAN,  or  Seafaring-Man,  a  person  trained  to  the  occu- 
pation of  a  mariner  or  sailor.  The  principal  articles  required 
in  a  common  sailor  are,  that  he  should  be  able  to  steer,  to 
sound,  and  to  manage  the  sails,  by  setting,  reefing  or  furling 
them  ;  he  is  then  called  an  able  seaman. 

Seamen,  in  Law  :  by  various  statutes,  sailors  having  served 
the  king  for  a  limited  time,  are  free  to  use  any  trade  or  pro- 
fession, in  any  town  of  the  kingdom.  By  2  George  II.  c.  36, 
made  perpetual  by  2  George  III.  c.  31,  no  master  of  any  ves- 
sel shall  carry  to  sea  any  seaman,  his  own  apprentice  excepted, 
without  first  entering  into  an  agreement  with  such  seaman  for 
his  wages ;  such  agreement  to  be  made  in  writing,  and  to 
declare  what  wages  such  seaman  is  to  receive  during  the  whole 
of  the  vojage,  or  for  such  time  as  shall  be  therein  agreed  upon; 
and  such  agreement  shall  also  express  the  voyage  for  which 
such  seaman  was  shipped  to  perform  the  same,  under  a  penalty 
of  £10  for  each  mariner  carried  to  sea  without  such  agreement, 
to  be  forfeited  by  the  master  to  the  use  of  Greenwich  Hospital. 
This  agreement  is  to  be  signed  by  each  mariner  within  three 
days  after  entering  on  board  such  ship,  and  is,  when  executed, 
binding  on  all  parties. 

SEAMS,  the  intervals  between  the  edges  of  the  planks  in  the 
decks  and  sides  of  a  ship,  or  the  places  where  the  planks  join 
together;  these  are  always  filled  with  a  quantity  of  oakum, 
and  cohered  with  pitch,  to  prevent  the  entrance  of  the  water. 
Seam  also  implies  that  part  where  two  edges  of  canvass  are  laid 
over  each  other  and  sewed  down. 

SEARCH  WARRANT,  in  Law.  a  kind  of  general  warrant 
issued  by  justices  of  the  peace,  for  searching  all  suspected 
places  for  stolen  goods.  Proper  grounds,  however,  must  be 
shewn  for  suspicion,  before  the  warrant  can  be  obtained.  The 
name  and  place  also  must  be  specified,  general  warrants  having 
long  since  been  declared  illegal. 

SEARCHER,  an  officer  of  the  customs,  whose  business  it  is 
to  search  and  examine  all  ships  outward  bound,  to  see  whether 
they  have  any  prohibited  or  uncustomed  goods  on  board. 

SEASONINGS,  in  the  West  Indies,  a  kind  of  ague  which 
strangers  endure  on  their  coming  to  the  islands. 

SEASONS,  in  Cosmography,  contain  portions  of  the  year 
distinguished  by  the  signs  of  the  zodiac  which  the  snn  enters. 
Spring,  summer,  autumn,  and  winter,  arc  their  general  denomi- 
nations. 

Seasons,  Terrestrial  Globe,  for  Illustrating  fAe.— This  ter- 
restrial globe,  mounted  on  a  new  principle,  the  invention  of 
Mr.  Christie,  a  teacher  of  mathematics,  is  so  constructed  as 
familiarly  to  illustrate  the  earth's  annual  and  diurnal  motions, 
the  diversity  of  the  seasons,  the  sun's  apparent  progress  in  the 
ecliptic,  his  increase  and  decrease  of  declination,  and  the  com- 
parative lengths  of  da>  s  and  nights  at  different  times  of  the  )  ear 
on  the  same  part  of  the  earth,  and  at  the  same  time  of  the  year 
on  different  parts  of  the  earth  ;  as  well  as  to  solve  all  the  prob- 
lems usually  performed  -on  a  terrestrial  globe.  Scarcely  a 
11C 
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school,  or  a  private  family  where  there  are  children  to  instruct, 
is  without  a  pair  of  globes ;  on  the  nse  of  which  different  writers 
have  proposed  maoy  problems,  which,  though  simple  io  them- 
selves, have  often  become  very  difficult  to  learners,  from  the 
inadequacy  of  the  common  globes  to  illustrate  them.  Among 
these  are  the  greater  part,  if  not  all  those  relating  to  the  sun 
and  earth  jointly.  Many  of  the  difficulties  have  probably  arisen 
from  the  inconsistency  of  representing  a  place  in  motion  while 
its  horizon  is  at  rest,  which  has  hitherto  been  done  by  globe- 
makers.  To  remedy  this,  some  writers  have  recommended  the 
pole  to  be  elevated  as  many  degrees  above  the  horizon  as  are 
equal  to  the  sun's  declination,  instead  of  the  latitude  of  the 
place.  But  this  plan  is  also  defective  in  some  particulars ;  for, 
what  the  learner  was  taught  to  call*  the  horizon,  and  what  the 
author  at  the  very  time  calls  the  horizon,  ceases  to  be  so  when 
the  pole  is  elevated  for  the  sun's  declination:  besides,  the 
change  in  the  length  of  days  and  nights  is,  by  this  method,  re- 
presented to  arise  from  the  alternate  motion  of  the  poles  back- 
wards and  forwards  with  respect  to  the  son.  To  a  terrestrial 
globe,  the  geographer  owes  his  first  correct  notion  of  the  earth's 
form  ;  of  the  relative  sizes  and  situations  of  places  on  its  sur- 
face ;  of  its  natural  divisions  into  continents  and  islands,  oceans 
and  seas  ;  and  of  its  artificial  divisions  into  empires,  kingdoms, 
states,  and  provinces  ;  and  when  mounted  on  this  plan,  it  will 
greatly  assist  the  teachers  of  astronomy  in  illustrating  the  mo- 
tion of  a  planet  about  the  sun. 

The  inventor  was  led  to  this  discovery  by  having  frequently 
found  considerable  difficulty  in  giving  to  his  jounger  pupils 
correct  notions  of  the  earth's  annual  motion,  and  the  conse- 

auent  phenomena ;  nor  does  it  appear  that  others  have  found 
le  common  globes  sufficient  for  this  purpose.  Ferguson  and 
Bonnycastle  recommended  a  wire  circle  to  be  held  or  fixed  in 
an  oblique  position,  a  candle  to  be  placed  in  the  centre,  and  a 
small  globe  suspended  by  a  twisted  thread  to  be  carried  round 
the  wire  circle  by  the  band.  The  untwisting  of  the  thread  is 
intended  to  represent  the  earth's  diurnal,  and  the  progress 
along  the  wire  its  annual  motion.  Keith  sometimes  employs 
tho  same  method,  but  says,  that  it  '*  does  not  so  clearly  shew 
the  obliquity  of  the  earth's  axis  to  the  plane  of  its  orbit,"  as 
one  which  he  describes  in  his  Treatise  on  the  Use  of  the  Globes. 
The  apparatus  contrived  by  Mr.  Christie  fully  supplies  these 
deficiencies ;  exhibiting  a  clear  and  intelligible  view  of  the 
earth's  passing  through  one  side  of  the  zodiac  while  the  sun 
appears  to  pass  through  the  opposite.  It  is  neither  so  compli- 
cated nor  so  expensive  as  to  prevent  its  being  generally  intro- 
duced, and  it  will  greatly  facilitate  the  pupil's  progress  in  what 
is  called  the  use  of  the  globes.  Subjoined  is  a  description  of  the 
engraving  which  will  be  found  in  the  plate  of  Artificial  Globes, 
Celestial  and  Terrestrial,  fig.  8. 

The  chief  novelties  of  this  mounting  are,  a  lamp  covered  by  a 
hollow  sphere  of  ground  glass,  representing  the  sun,  round 
which  a  terrestrial  globe  moves,  in  a  circle,  whose  plane  makes 
with  the  horizon  an  angle  of  23}° ;  two  parallel  levers,  support- 
ing the  globe,  and  its  counterpoise  P ;  an  horizon,  h  A,  and  a 
meridian,  t  m,  both  turning  with  it  on  its  axis :  a  termina- 
tor, t  r,  distinguishing  the  parts  of  the  earth  enlightened  from 
those  in  darkness;  and  a  claw-feet  pillar  or  stand,  T,  supporting 
the  whole.  Into  the  top  of  the  stand,  a  piece  of  strong  steel 
wire,  w,  is  screwed,  and  its  upper  end  is  bent  23}°  from  the 
perpendicular,  corresponding  with  the  inclination  of  the  earth's 
axis  to  the  plane  of  its  orbit.  On  the  bent  part  of  the  wire  is 
fitted  a  brass  collar,  (but  invisible  in  the  engraving,)  from  the 
opposite  sides  of  which  two  points  extend  about  an  inch  :  these 
points  move  in  centres  fixed  in  the  upper  lever ;  and  this  motion 
permits  the  same  side  of  the  lever  to  continue  upwards,  while 
its  ends  are  alternately  elevated  and  depressed  by  the  motion 
of  the  collar  on  the  bent  wire.  The  lower  lever  moves  freely  on 
the  wire  immediately  under  the  bent  part.  The  levers  are  con- 
nected at  their  ends  by  two  pieces  of  brass,  each  piece  having 
two  square  holes  in  it,  to  admit  the  ends  of  the  levers.  Into 
the  opposite  sides  of  each  hole  are  screwed  two  steel  points 
which  move  in  centres,  permitting  the  connecting  pieces  to 
continue  perpendicular,  while  they  are  elevated  and  depressed 
with  the  ends  of  the  levers.  On  the  top  of  the  piece  connecting 
the  long  ends  is  screwed  a  brass  tube,  a  b,  containing  the  axis 
of  a  terrestrial  globe,  produced  and  sharpened  to  a  conical  point 


(at  5),  on  which  it  rests  and  turns.  On  the  lower  end  of  the 
other  connecting  piece  is  screwed  a  leaden  weight  P,  which 
balances  the  globe,  and  preserves  the  parallelism  of  its  axis 
during  its  annual  motion.  On  the  top  of  the  bent  wire  is  axed 
a  circular  board  rfc,  on  which  are  delineated  the  signs  of  the 
zodiac,  days  of  the  month,  &c ;  the  board  declines  23J°  frost 
the  level,  representing  a  portion  of  the  plane  of  the  earth's  or- 
bit ;  and  a  pointer,  c,  from  the  brass  collar,  moves  with  the 
levers  along  the  circles  of  signs  and  months,  shewing  the  son's 
place  or  day  of  the  month,  corresponding  with  any  position  of 
the  globe,  or  the  position  of  the  globe  corresponding  with  say 
place  of  the  sun  or  day  of  the  month.  A  silk  line  extends  rooad 
the  circumference  of  this  board  and  round  a  pulley  on  the  axis 
of  the  globe,  at  b,  to  produce  the  diurnal  motion  ;  the  line  is 
conveyed  from  the  board  to  the  axis  through  a  brass  tube  W, 
and  after  passing  the  pulley  on  the  axis,  it  is  carried  round  an- 
other pulley,  (near  6.)  which  being  fixed  to  the  end  of  the  upper 
lever,  preserves  an  equal  tension  on  the  line.  Into  the  board 
immediately  over  the  centre  of  motion  of  the  levers,  is  screwed 
a  stem  supporting  a  lamp,  with  its  ground  glass  eover.  The 
remainingrparts,  viz.  the  hour  circle,  the  meridian,  the  horiasa, 
and  the  terminator,  are  more  immediately  connected  with  the 
globe.  The  hour  circle,  e  o,  is  fitted  on  the  axis  below  the  globe, 
sufficiently  stiff  to  preserve  its  adjustment,  when  set  to  the  ae- 
ridian  of  any  place.  The  hour  is  indicated  on  it  by  a  pointer, 
(at  o,)  attached  to  the  brass  tube,  a.  The  meridian  is  a  ring  of 
brass  attached  to  the  poles,  with  its  flat  surface  towards  the 
globe ;  one  semicircle  of  it  is  divided  into  degrees,  and  cumbered 
from  the  equator  towards  the  poles,  for  finding  the  latitudes  of 
places,  declination  of  the  son,  &c.  The  horizon  is  a  thin  slip  of 
brass,  one  end  of  which  fits  into  a  socket  fixed  on  the  other:  it 
is  attached  to  a  wire  which  moves  up  or  down  with  it  in  a  groove 
near  the  edge  of  the  meridian,  representing  at  pleasure  the  ra- 
tional horizon  of  any  place  ;  and  it  is  divided  into  degrees  asd 
points  of  the  compass,  for  finding  the  sun's  azimuth,  amplitude, 
&c. ;  it  is  necessary  to  separate  the  ends  cf  the  horizon  when  it 
is  changed  from  N.  to  S.  or  from  S.  to  N.  latitude.  Both  meri- 
dian and  horizon  are  turned  with  the  globe  on  its  axis,  so  that, 
when  they  are  adjusted  to  the  latitude  and  longitude  of  say 
place,  they  retain  their  adjustment  till  an  alteration  is  required. 
In  the  pole  of  the  horizon,  a  pointer,  i,  is  fixed  on  the  wire, 
shewing  the  zenith,  to  which  a  quadrant  of  altitude  is  occasion- 
ally attached.  The  terminator  is  sufficiently  large  to  permit 
the  globe  with  the  other  circle  to  turn  within  it;  this  circle U 
made  a  little  concave,  to  reflect  light  on  those  parts  which  re- 
ceive but  little  of  the  direct  light,  and  to  mark  more  distinctly 
the  difference  between  the  light  and  dark  hemispheres;  it b 
supported  by  two  pivots,  (one  of  which  is  seen  at  r,)  fixed  in  its 
opposite  sides,  even  with  the  equator :  these  pivots  are  fitted 
into  and  move  in  the  ends  of  a  strong  semicircular  wire,  ra, 
which  is  supported  behind  the  globe  with  a  very  strong  piece  of 
bent  wire,  n  <i,  extending  from  the  brass  tube  containing  the 
axis  ;  and  the  lower  part  of  the  terminator  is  cut,  to  permit  its 
passing  the  axis  at  the  south  pole,  which  it  does  when  the  saa'i 
declination  changes  from  north  to  south,  or  from  sooth  toaortk 
From  this  lower  part  a  circular  wire.  o#,  extends  90P  upwards, 
on  the  top  of  which  is  fixed  a  pointer,  #,  representing  a  cen- 
tral ray  from  the  sun  :  this  pointer  shews  the  sun's  decJinaties. 
azimuth,  amplitude,  altitude,  and  the  place  where  he  is  vertical 
at  a  given  time:  from  the  top,  a  similar  wire/y,  extends  90° 
downwards  behind  the  globe,  where  it  is  attached  by  a  vertical 
piece,  g  k%  to  the  upper  lever  produced  ;  the  lower  end  of  the 
vertical  wire  is  the  same  distance  from  the  piece  conneetisf 
the  levers  as  its  upper  end  is  from  the  centre  of  the  globe ;  thas 
forming  a  kind  of  parallelogram,  which  in  some  positions  of  the 
globe  takes  the  form  of  a  rectangle,  and  in  others  that  of  s 
rhomboid.  This  contrivance  preserves  the  face  of  the  tenat- 
nator  constantly  towards  the  lamp,  and  alternately  exposes  to 
its  light  the  north  and  south  poles  during  its  annual  motion. 

Illustrations. — To  illustrate  the  earth's  annual  and  diarasl 
motions,  nothing  more  is  necessary  than  to  move  the  pointer 
slowly  along  the  circles  of  months  and  signs,  and  the  gloat 
will  be  perceived  to  descend  23|°  below  the  level  of  the  son  oa 
one  side,  and  to  rise  as  many  degrees  above  his  level  oa  the 
other,  while  the  axis  remains  perpendicular  to  the  horizon,  or 
parallel  to  itself— the  globe  at  the  same  time  turns  on  its  axis 
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from  W.  to  E.  representing  the  diurnal  motion.  Daring  the  annual 
motion,  it  will  be  perceiv cd  that,  when  the  pointer  is  at  the  lirst 
degree  of  Aries  on  21st  March,  the  light  extends  from  pole  to  pole ; 
that  all  places  continue  equal  portions  of  time  in  the  light  and  dark 
hemispheres;  that  a  straight  line  joining  the  centres  of  the  sun 
and  earth  would  pass  through  the  equator,  and  consequently 
the  sun  has  no  declination ;  and  that  the  central  ray  is  crossing: 
the  equator  from  south  to  north.  From  this  time  the  earth  will 
be  seen  gradually  descending  below  the  level  of  the  sun,  and 
the  central  ray  gradually  rising  north  of  the  equator  till  it  reaches 
the  tropic  of  Cancer,  while  the  pointer,  e,  has  passed  through 
Aries,  Taurus,  Gemini,  and  reached  the  first  of  Cancer  on  the 
21st  of  June ;  when  it  will  be  perceived  that  a  straight  line  join- 
ing the  centres  of  the  sun  and  earth  would  pass  through  the 
tropic  of  Cancer,  and  consequently  the  sun's  declination  is  23£° 
north ;  that  his  light  extends  23}°  over  the  north  pole,  but  does 
not  reach  the  south  by  the  same  number  of  degrees ;  that  the 
diurnal  motion  does  not  remove  from  his  light  any  part  df  the 
north  frigid;  and  that  all  places  in  north  latitude  will  have  their 
days  longer  than  their  nights,  while  all  places  in  south  latitude 
will  have  the  reverse. 

From  this  period  the  earth  will  be  seen  gradually  rising  towards 
the  level  of  the  sun,  and  the  central  ray  descending  till  it  again 
reaches  the  equator,  during  which  time  the  pointer,  e,  will  be 
seen  passing  through  Cancer,  Leo,  and  Virgo,  till  it  reaches  the 
flrst  of  Libra  on  the  23d  of  September,  when  the  observations 
which  were  made  on  the  21st  of  March  will  apply,  except  that  the 
central  ray  will  now  be  seen  crossing  the  equator  from  north  to 
sooth.  From  this  time  the  earth  will  be  seen  gradually  ascend- 
ing above  the  level  of  the  sun,  while  the  pointer,  c,  passes 
through  Libra,  Scorpio,  and  Sagittarius,  till  it  reaches  the  first 
of  Capricornus,  when  the  central  ray  will  have  descended  to 
the  tropic  of  Capricornus  on  the  21st  of  December.  It  will  now 
be  perceived  that  a  straight  line  joining  the  centres  of  the  sun 
nnd  earth,  would  pass  through  the  tropic  of  Capricornus ; 
that  the  sun's  declination  is  23}°  sooth  ;  that  his  light  extends 
S3)°  over  the  south  pole,  but  does  not  reach  the  north  by  the 
Mine  number  ;  that  the  earth's  diurnal  motion  does  not  expose 
to  his  light  any  portion  of  the  north  frigid  zone,  nor  remove  from 
it  any  portion  of  the  south  frigid  zone ;  and  that  all  places  in 
the  southern  hemisphere  have  longer  days  than  nights,  while 
all  places  in  the  northern  hemispheres  have  the  reverse.  From 
this  time  the  earth  will  be  seen  gradually  descending  again, 
while  the  pointer,  c,  passes  through  Capricornus,  Aquarius,  and 
Pisces,  till  it  again  reaches  Aries.  The  engraving,  which  is  a 
perspective  view,  represents  the  position  when  the  sun  is  in  the 
6th  degree  of  Aquarius,  on  the  26th  of  February. 

SEBACIC  ACID,  an  acid  supposed  to  have  been  found  in 
fat  of  a  strong  disgusting  odour. 

SEDATES,  salts  formed  of  the  sebacio  acids,  and  alkalies, 
earths.  &c. 

SEC  ALE.  Rye,  a  genus  of  the  digynia  order,  in  the  triandria 
elaas  of  plants,  and  in  the  natural  method  ranking  under  the 
fborth  order,  gramina.  Rye  is  commonly  sown  on  poor,  dry, 
limestone  or  sandy  soils,  where  wheat  will  not  thrive.  By  con- 
tinuing to  sow  it  on  such  a  soil  for  two  or  three  years,  it  will  at 
length  ripen  a  month  earlier  than  that  which  has  been  raised 
for  years  on  strong  cold  ground. 

SECANT,  iu  Geometry,  is  a  line  that  cuts  another,  or  divides 
it  into  two  parts. 

SECEDEKS,  an  appellation  comprehending  those  who  are 
dissenters  from  the  established  church  of  Scotland.  This 
secession  took  place  under  John  Glas  in  1727. 

SECOND,  in  Geometry,  Chronology,  &c.  the  sixtieth  part  of 
a  prime  or  minute,  whether  of  a  degree,  or  of  an  hour;  it  is 
denoted  by  two  small  accents,  thns  ("). 

Second,  in  Music,  an  interval  of  a  conjoint  degree. 

SECONDARY,  in  general,  something  that  acts  as  second, 
Or  in  subordination  to,  another. 

Secondary  Racks,  are  those  in  which  numerous  remains  of 
vegetables  and  animal*  occur.  This  division  contains  sand- 
stone, coal,  stratified  limestone,  chalk,  &c.  Pebbles  and  water- 
worn  fragments  of  rocks  br longing  to  the  former  divisions,  are 
commonly  found  in  many  of  the  secondary  rocks :  hence  it  is 
inferred,  by  geologists,  that  they  have  hern  formedat  a  later 
period,  aud  hence  this  class  receives  its  name. 


SECRETARY,  an  officer  who,  by  his  master's  orders,  writes 
letters,  despatches,  and  other  instruments,  which  he  renders 
authentic  by  his  signet. 

SECRETION,  in  the  animal  economy,  the  separation  of  some 
fluid  mixed  with  the  blood  by  means  of  the  glands. 

SECTION,  in  Geometry,  denotes  a  side  or  surface  appear- 
ing, of  a  body  or  figure  cut  by  another ;  or  the  place  where 
lines,  planes,  &c.  cut  each  other. 

Section  of  a  Building,  is  the  same  with  its  profile ;  or  a  deli- 
neation of  its  heights  and  depths  raised  on  a  plane,  as  if  the 
fabric  was  cut  asunder  to  discover  its  inside. 

SECTOR,  in  Geometry,  is  a  part  of  a  circle,  comprehended 
between  two  radii  and  the  arch ;  or  it  is  a  mixed  triangle,  form- 
ed by  two  radii  and  the  arch  of  a  circle* 

SECUNDINES.    After-birth. 

SEDAB,  in  Botany,  a  name  given  by  the  Arabian  physicians 
to  the  wild  or  mountain  rue,  a  plant  common  in  Greece,  Syria, 
and  other  places. 

SEDATIVE,  in  Medicine,  nearly  synonymous  with  anodyne  ; 
medicines,  calculated  to  assuage  pain. 

SEDGE  Grassks,  a  name  given  to  various  sorts  of  grasses 
of  the  poor  carnation  kind.  They  are  hardy  in  their  nature, 
prevail  much  in  crude  heavy  land,  and  are  rarely  eaten  by 
any  cattle. 

SEDIMENT,  the  settlement  or  dregs  of  any  thing;  or  that 
heavy  portion  of  a  fluid  body  which  sinks  to  the  bottom  of  a 
vessel. 

SEDINA,  a  word  used  by  some  writers  to  express  dragon's 
blood. 

SEDITION,  among  Civilians,  is  used  for  a  factious  commo- 
tion of  the  people,  or  an  assembly  of  a  number  of  citisens 
without  lawful  authority,  tending  to  disturb  the  peace  and  order 
of  society. 

SEED,  in  Botany,  the  essence  of  the  fruit  of  every  vegetable. 
Linnaeus  denominates  it  to  be  a  deciduous  part  of  the  plant, 
containing  the  rudiments  of  the  new  vegetable,  and  fertilised 
by  the  sprinkling  of  the  male  dust.  Plants  are  furnished  with 
one  seed,  as  the  sea-pink ;  or  two,  as  in  umbelliferous  plants ; 
or  three,  as  in  the  spurge ;  or  many,  as  in  the  ranunculus.  &e. 
The  shape,  structure,  and  sides  of  seeds,  are  various.  Linnssus 
denominates  seeds  the  eggs  of  plant*  ;  and  the  fecundity  of 
plants  is  often  astonishing :  there  are  4000  seeds  in  a  single 
sun-flower ;  more  than  30,000  in  a  poppy  ;  and  rn  a  single 
tobacco  plant  360,000  have  been  enumerated.  The  annual  pro- 
duce of  a  single  stalk  of  spfeenwort  has  been  estimated  to  be 
a  million  of  seeds.  Plants  are  disseminated  in  various  methods : 
some  are  carried  along  by  rivers  and  torrents  many  hundred 
miles  from  their  native  soil,  aod  cast  upon  a  very  different 
climate,  to  which,  however,  by  degrees  they  render  themselves 
familiar.  Some  are  formed  by  wings  to  be  borne  before  the 
wind  to  distant  places.  Birds,  squirrels,  &c.  swallow  seeds, 
and  void  them  whole  and  fit  for  vegetation,  and  thus  dissemi- 
nate them.  There  are  others  that  disperse  themselves  by  un 
elastic  force,  that  resides  either  in  the  •*  calyx."  as  in  oats  and 
the  ferns;  in  their  *•  pappns,"  as  in  the  centaurea  crupina,  or 
in  their  "  capsule,"  as  in  the  geranium. 

SEGGAKS,  in  the  manufacture  of  porcelain  and  pottery,  are 
cases  formed  of  coarse  clay,  capable  of  sustaining  the  required 
heat  without  fusiou;  in  which  different  kinds  of  earthenware 
arc  baked. 

SEGMENT  of  a  Sphere,  is  a  part  of  a  sphere  terminated 
by  a  portion  of  its  surface,  and  a  plane  which  cuts  it  off.  passing 
somewhere  out  of  the  centre ;  being  more  properly  called  the 
section  of  a  sphere. 

SEIGNORAGE,  signifies  the  right  or  due  belonging  to  a 
seigneur  or  lord  ;  but  it  is  particularly  used  for  a  duty  belong- 
ing to  the  prince  for  the  coinage  of  money,  called  also  coinage: 
which  under  ourancii-nt  kings  was  five  shillings  for  every  pound 
of  gold  brought  in  the  mass  to  be  coined,  and  a  shilling  for 
every  pound  weight  of  silver.  At  present  the  king  claims  no 
seignorage  at  all. 

SEINE,  the  name  of  a  large  fishing-net. 

SEISIN,  in  Law,  signifies  possession. 

SEISE,  Si  ask,  or  Svnze%  in  the  sea  language,  is  to  make  fast 
or  bind,  particularly  to  fasten  t*o  ropes  together  with  rope-yarn. 

SEIZING,  the  operation  of  fastening  any  two  ropes  or  dif- 
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fcrcot  parte  of  one  rope  together  with  a  small  line  or  cord. 
Seizing,  implies  also  the  cord  which  fastens  them. 

SEIZURE,  in  Commerce,  an  arrest  ofsome  merchandise, 
moveable  or  other  matter,  either  in  consequence  of  some  law, 
or  of  some  express  order  of  the  sovereign. 

SELENIUM.  A  new  substance  discovered  by  M.  Berse- 
lius,  which  has  the  properties  of  a  metal  combined  with  those 
of  sulphur  to  so  great  a  degree,  that  it  might  be  supposed  to 
be  a  new  species  of  sulphur.  In  its  regnline  stato,  it  has  a 
brilliant  metallic  lustre  on  the  external  surface,  with  a  tinge  of 
red ;  the  fracture  is  vitreous  like  that  of  sulphur,  but  with  a 
very  brilliant  lustre,  of  a  gray  colour. 

SELENOGRAPHY,  a  branch  of  cosmography,  which  de- 
scribes the  appearances  of  the  moon,  as  geography  does  those 
of  the  earth.  The  invention  of  telescopes  has  much  improved 
this  branch  of  human  knowledge. 

SELF-LOVE,  in  Ethics,  that  principle  which  leads  a  person 
to  desire  and  pursue  his  own  happiness.  It  is  contradis- 
tinguished from  benevolence.  Few  topics  have  been  more 
fruitful  in  generating  disputes,  respecting  its  definition,  appli- 
cation, and  qualities,  and  few  have  been  left  more  undecided. 

SELL,  in  Building,  is  of  two  kinds,  via.  ground-sell,  which 
denotes  the  lowest  piece  of  timber  in  a  timber  building,  and 
that  on  which  the  whole  superstructure  is  raised ;  and  the  win- 
dow-sell, called  also  window-soil,  the  bottom  piece  in  a  win- 
dow frame. 

SELTZER  Water,  the  name  of  a  mineral  water  of  Germany, 
which  rises  near  Seltzer,  about  four  miles  from  Frankfort  on 
the  Mayne.  It  is  much  used  in  England,  and  mauy  other 
countries,  for  its  medicinal  virtues.  It  has  been  found  ser- 
viceable in  scorbutic,  cutaneous,  and  putrid  disorders,  and  is 
strongly  recommended  in  various  other  complaints. 

SELVAGE,  a  sort  of  hank  or  skein  of  rope-yarn,  used  to 
fasten  round  any  rope  as  a  shroud  or  stay,  by  which  to  hook  a 
tackle,  in  order  to  set  it  up. 

SEMEN,  a  substance  prepared  by  nature  for  the  reproduc- 
tion and  conservation  of  the  species  both  in  animals  and  plants. 
The  peculiar  liquid  secreted  in  the  testes  of  males,  and  destined 
for  the  impregnation  of  females,  is  so  named.    See  Seed. 

SEMICIRCLE,  in  Geometry,  half  a  circle,  or  that  figure 
comprehended  between  the  diameter  of  a  circle  and  half  the 
circumference. 

SEMICOLON,  in  Grammar,  one  of  the  points  or  stops  used 
to  distinguish  the  several  members  of  sentences  from  each 
other  (;) 

SEMI-DIURNAL.  Of  any  of  those  circles  which  the  sou 
appears  to  form  each  daily  revolution,  that  portion  which  is 
above  the  horizon  is  called  the  diurnal  arch,  and  that  which  is 
below  the  horizon  is  called  the  nocturnal  arch,  the  halves  of 
which  are  called  the  semi-diurnal  and  the  semi-nocturnal  arches 

SEMi-Mera/«,  a  term  that  expresses  those  metallic  snbstances 
not  possessing  ductility  and  malleability,  these  properties  being 
deemed  characteristic  of  real  metals. 

SEMINARY.    See  School. 

Seminary,  in  Gardening,isa  place  allotted  for  raising  plants 
from  seed,  and  keeping  them  till  they  are  fit  to  be  removed  into 
the  garden  or  nursery. 

SEMITA  LUMINOSA,  a  name  given  to  a  lucid  track  in  the 
heavens,  which,  a  little  before  the  vernal  equinox,  or  after  the 
autumnal,  may  be  seen  about  six  in  the  evening,  extending  from 
the  western  edge  of  the  horizon  up  towards  the  Pleiades.  This 
stream  of  light  bears  some  resemblance  to  the  tail  of  a  comet. 

SENA,  or  Senna,  or  the  Egyptian  Cassia,  in  the  Materia  Me- 
dica,  a  purgative  leaf  much  used  in  draughts,  and  compositions 
of  that  description.  It  is  a  native  of  Egypt ;  that  of  the  best 
quality  is  said  to  grow  in  the  valley  of  Basabras,  or  of  Nubia. 
Senna  of  an  inferior  kind  grows  in  the  Levant,  and  abont 
Florence.  Its  operation  is  not  violent,  and  it  enters  into  the 
compound  of  various  medicines. 

SENATE,  an  assembly  or  council  of  the  principal  inhabitants 
of  a  state,  who  have  a  share  in  the  government.  Senates  are 
differently  formed  according  to  the  political  constitutions  of 
various  countries. 

SENATOR,  a  member  of  a  senate. 

SENDING,  a  naval  term,  expressing  the  act  of  a  ship  pitch* 
lag  precipitately  into  the  hollow  or  interval  between  two  waves, 


SENEKA,  or  Rattlesnake  Root.  This  plant  U  a  native  of 
Virgiuia,  Pennsylvania,  and  Maryland,  and  is  now  cultivated 
in  some  of  our  gardeus.  The  root  is  perennial,  the  thickness 
about  that  of  a  mans  little  finger,  and  its  length  about  fearer 
five  inches,  being  variously  contorted  and  twisted.  It  hasealy 
of  late  been  brought  into  use  among  os ;  bat  it  is  thoagbt  worts? 
of  great  regard.  A  knowledge  of  its  viituea  was  6rst  taagat  a* 
Europeans  by  the  Senegal  Indians,  who  esteemed  it  a  sove- 
reign remedy  against  the  bite  of  the  rattlesnake  ;  in  which 
racter  it  has  been  found  efficacious. 

SENNIT,  a  kind  of  flat  braided  cordage  used  for 

purposes,  and  formed  by  plaiting  five  or  seven  rope-yarns 
together. 

SENSATION,  in  Physiology,  is  a  general  term  denoting  the 
effect  produced  in  the  mind  by  the  impression  of  extent! 
bodies  on  our  organs  of  sense,  namely,  seeing,  hearing,  fleeliac, 
tasting,  and  smelling. 

SENSE,  sometimes  means  the  organs  of  sensation,  and  at 
other  times  it  is  used  for  understanding,  judgment,  aad  esa- 
science. 

SENSIBILITY,  the  power  of  receiving  an  impression, 
transmitting  it  to  the  brain,  so  as  to  occasion  an  acute 

tion  or  feeling. 

SENSITIVE  Fluid,  a  fluid  which  is  supposed  to  present 
animals  from  corruption.  It  is  presumed  to  pass  throegb  the 
nervous  tubes,  and  to  convey  the  impression  to  the  seasorieav 

Sensitive  Plant.    See  Mimosa. 

SENSOR1UM,  the  part  of  man  which  feels  and  pereeiies, 
the  common  centre  to  which  sensations  are  conveyed,  and  frea 
which  volitions  emanate. 

SENTENCE,  in  Grammar,  a  period  or  set  of  words  compre- 
hending some  perfect  sense  or  sentiment  of  the  mind. 

Sentence,  in  Law,  a  judgment  passed  in  court  by  tbejedp 
upon  some  process  either  civil  or  criminal. 

SENTINEL,  in  War,  a  private  soldier  placed  in  some  pest 
to  watch  the  motions  of  an  enemy,  to  prevent  surprises,  est1 
to  stop  such  as  would  pass  without  orders,  or  shewing  use 
they  are. 

SEPIA,  the  cuttle-fish,  a  genus  belonging  to  the  order  of 
vermes  molluscs.  There  are  eight  brachia  interspersed  oa  tse 
interior  side  with  little  round  serrated  cups,  by  the  eontn  ' 
of  which  the  animal  lays  fast  hold  of  any  thing.  Besides 
eight  arms,  it  has  two  tentacula  longer  than  the  anas 
frequently  pedunculated.    The  mouth  is  situated  in  the  < 

of  the  arms,  and  is  horned  and  hooked.    The  eyes  are 

the  tentacula,  towards  the  body  of  the  animal.  The  body  is 
fleshy,  and  received  into  a  sheath  as  far  as  the  breast.  Then 
food  are  tunnies,  sprats,  lobsters,  and  other  shell-fish.  Wits 
their  arms  and  trunks  they  fasten  themselves  to  resist  the  ac- 
tion of  the  waves.  Their  beak  is  like  that  of  a  parrot  Tie 
females  are  distinguished  by  two  paps.  This  animal  was  es- 
teemed a  delicacy  among  the  ancients ;  and  is  eaten  at  present 
by  the  Italians.  The  bony  scale  on  the  back  is  that  which  is 
sold  in  the  shops,  and  which,  when  reduced  to  fine  powder,  is 
reckoned  excellent  for  the  teeth,  as  well  for  keeping  them  wane 
as  for  preserving  them.  It  is  also  nsed  as  pounce.  These  ani- 
mals have  the  power  of  squirting  out  a  black  fluid  resembbsf 
ink,  which  is  said  to  be  an  ingredient  used  in  the  compesroea 
of  Indian  ink.  *~~" 

SEPS,  in  Zoology,  the  name  of  a  peculiar  kind  of  hsard, 
between  that  genus  and  the  snakes.  It  appears  as  a  sersest 
with  feet.  Its  bite  is  said  to  be  followed  by  instant  pntrenw- 
tion  and  speedy  death. 

SEPTEMBER,  the  ninth  month  of  the  year,  reckoned  frea 
January,  and  the  seventh  from  March,  whence  its  *»rr  wi. 
Septimus,  seventh. 

SEPTICS,  among  Physicians,  a  name  given  to  all  such  sab- 
stances  as  promote  putrefaction. 

SEPTUA6INT,  the  name  given  to  a  Greek  Tcrsioooftba 
books  of  the  Old  Testament,  from  its  being  supposed  to  be 
performed  by  seventy-two  Jews,  who  are  usually  catted  tat 
seventy  interpreters,  because  seventy  is  a  round  number. 

SEPULCHRE,  a  tomb  or  place  appropriated  for  the  inter- 
ment of  the  dead. 

SEQUESTRATION,  is  the  separating  or  sotting  aside  of 
a  thing  in  controversy,  from  the  possession  of  both  those  was 
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eoatend  for  it  A  sequestration  is  also  a  kind  of  execution 
for  debt,  especially  in  the  case  of  a  beneficed  clerk,  of  the 
profits  of  the  benefice  to  be  paid  over  to  him  that  had  the 
judgment,  till  the  debt  is  satisfied. 

SERAGLIO,  denotes  the  palace  of  a  prince  or  lord.  At 
Constantinople  they  say  the  seraglio  of  the  ambassador  of 
Borland,  France,  &c.  In  a  more  eminent  sense,  the  Turks 
apply  the  term  to  the  palace  of  the  grand  seiguior,  where  he 
keeps  his  court,  where  his  women  are  kept,  and  where  the 
youth  are  trained  up  for  the  chief  posts  in  the  empire.  The 
whole  building  is  in  a  triangular  form,  about  three  Italian  miles 
Jo  circuit.  That  part  of  the  seraglio  in  which  the  women  reside 
it  called  the  Harem. 

SERAPH,  or  Seraphim,  supposed  to  be  an  angel  of  the  first 
or  highest  rank,  and  to  be  more  inflamed  with  divine  love  than 
others,  and  hence  the  name,  which  signifies  to  burn,  to  inflame. 

SERENADE,  an  evening  concert  given  b>  a  lover  under  the 
window  of  a  room  in  which  his  mistress  resides. 

SERGE,  in  Commerce,  a  woollen  stuff  manufactured  i;i  a 
loom,  of  which  there  are  various  kinds,  denominated  either 
from  their  different  qualities,  or  from  the  places  where  they  are 
wrought;  the  most  considerable  of  which  is  the  London  serge, 
which  is  highly  valued  abroad. 

SERIES,  in  geucral,  deuotes  a  continued  succession  of 
things  in  the  same  order,  and  having  the  same  relation  or  con- 
are  xion  with  each  other. 

Series,  Infinite,  is  a  series  consisting  of  an  infiuite  number 
of  terms,  that  is,  to  the  end  of  which  it  is  impossible  to  come ; 
so  that  let  the  series  be  carried  on  to  any  assignable  length,  or 
■umber  of  terms,  it  can  be  carried  yet  farther,  without  end  or 
limitation. 

SERICH,  the  name  of  a  seed  used  in  the  food  of  the  Eg)p- 
tian  Coptics.  It  is  produced  by  an  herb  called  scinsim,  and  is 
pounded  and  put  into  oil.  In  this  they  dip  their  bread,  which 
is  always  new,  being  baked  in  small  cakes,  as  often  as  they  eat. 
Raw  onions  arc  added  to  this  repast. 

8ERGEANT,  or  Serjeant,  in  War,  is  an  inferior  officer  in  a 
company  of  foot,  or  troop  of  dragoons,  armed  with  a  halberd, 
a\nd  appointed  to  sec  discipline  observed,  to  teach  the  soldiers 
the  exercise  of  their  arms,  and  to  order,  straighten,  and  form 
ranks,  files,  &c. 

Serjeant  at  Law,  is  the  highest  degree  taken  in  that  profes- 
sion, as  that  of  a  doctor  is  in  the  civil  law.  To  these  serjeunts, 
as  men  of  great  learning  and  experience,  one  court  is  set  ;i|)dil 
for  them  to  plead  in  by  themselves,  which  is  the  court  of  com- 
aaon  pleas,  where  the  common  law  of  Eugland  is  most  strictly 
observed  ;  jet,  though  they  have  this  court  to  themselves,  they 
are  not  restrained  from  pleading  in  any  other  courts*  The 
judges  cannot  be  elevated  to  that  dignity  till  they  have  taken 
the  degree  of  Serjeant  at  law.  They  are  called  brothers  by 
the  judges,  who  hear  them  next  to  the  king's  counsel ;  but  a 
king's  Serjeant  has  precedence  of  all  but  the  attorney  and  soli- 
citor  general.    These  are  made  by  the  king's  mandate,  or  writ. 

SERJEANTY,  signifies  in  law  a  service  that  cannot  be  c!ue 
from  a  tenant  to  any  lord,  but  to  the  king  only ;  and  it  is  either 
grand  serjeanty,  or  petit  serjeanty. 

SERMON,  a  discourse  delivered  in  public,  for  the  purpose 
of  religious  instruction  and  moral  improvement.  The  picseut 
mode  of  delivering  sermons  may  be  traced  to  the  book  of  Ne he- 
rnial), ehap.  viii.  4. 

SERMONIUM,  a  kind  of  interlude,  which,  in  ancient  times, 
the  inferior  clergy,  assisted  by  boys,  used  to  act  in  the  body  of 
the  church,  on  certain  festivals.  The  representative  selections 
were  made  according  to  the  occasion. 

SERPENT,  in  Music,  a  wind  instrument  of  the  bassoon  kind, 
deriving  its  name  from  its  serpentine  figure. 

Serpent,  in  Mythology,  was  a  symbol  of  the  son.  He  is 
represented  as  biting  his  tail,  having  his  body  in  a  circle,  indi- 
cating the  apparent  motion  of  that  luminary  round  the  globe. 
The  serpent  biting  his  tail,  is  likewise  considered  as  an  emblem 
of  eternity.  The  serpent  was,  from  time  immemorial,  an  object 
of  religious  veneration  and  worship  in  Egypt ;  and  in  subse- 
quent ages,  was  a  symbol  of  medicine,  and  of  Apollo  and 
Escolapiof ,  the  gods  which  presided  over  it 

SERPENTBS,  in  Natural  History,  an  order  of  the  Amphibia, 
containing  seven  genera ;  viz.  Achrochordus,  Amphisbscna,  Au- 
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guis.  Boa,  Coecilia,  Coluber,  Crotalus.  Serpents  are  distinguish- 
ed as  footless  amphibia — their  eggs  arc  connected  in  a  chain — 
penis  frequently  double— they  breathe  through  the  mouth— aie 
cast  naked  upon  the  earth,  without  limbs,  exposed  toetery 
injury,  but  frequently  armed  with  a  poison  the  most  deadly  and 
horrible :  this  is  contained  in  tubular  fangs  resembling  teeth, 
placed  without  the  upper  jaw,  protruded  or  retracted  at  plea- 
sure, and  surrounded  with  a  glandular  vesicle  by  which  this 
fatal  fluid  is  secreted ;  but  lest  this  tribe  should  too  much  en- 
croach upon  the  limits  of  other  animals,  the  benevolent  Author 
of  nature  has  armed  about  a  lifih  part  only  in  this  dreadful  man- 
ner, and  has  ordained  that  all  should  cast  their  skins,  in  order 
to  inspire  a  necessary  suspicion  of  the  whole.  The  jaws  are 
dilatable  and  not  articulate,  and  the  oesophagus  so  lax  that  they 
can  swallow  without  any  mastification  an  animal  twice  or  thrice 
as  large  as  the  neck;  the  colour  is  variable,  and  changes  accord- 
ing to  the  season,  age,  or  mode  of  living,  and  frequently  vanish- 
es, or  turns  to  another,  in  the  dead  body  ;  tongue  filiform,  bifid  ; 
skin  reticulate.  The  distinction  between  the  poisonous  and 
innoxious  serpents,  is  only  to  be  known  by  an  accurate  exa- 
mination of  their  teeth  ;  those  which  are  poisonous  being  always 
tubular,  and  calculated  for  the  injection  of  the  poisonous  fluid, 
from  a  peculiar  reservoir  communicating  with  the  fang  on  each 
side  the  head.  Serpents  in  cold  and  temperate  climates  con- 
ceal themselves  during  the  winter  in  cavities  beneath  the  sur- 
face of  the  ground,  or  in  any  other  convenient  places  of  retire- 
ment, where  they  become  near  I  \  or  wholly  in  a  h;ale  of  torpi- 
dity. Some  serpents  are  *i\ipaious,  as  the  rattlesnake;  the 
ti;»er,  &c. :  while  the  iunoxinus  species  are  oviparous,  depo- 
siting, as  we  have  observed,  their  eggs  in  a  kind  of  chain  in  any 
warm  and  close  situation,  where  they  are  afterwards  batched. 
Trie  broad  undivided  lamina?  on  the  bellies  of  serpents  are 
termed  scuta,  and  the  small  or  divided  ones  beneath  the  tail 
are  called  subcaudtl  scales,  and  from  these  different  kinds  of 
laminae,  the  Linnsean  genera  are  characterised. 

SERPENTINE.  This  beautiful  stone  takes  its  name  from 
its  variegated  colours  being  supposed  to  resemble  a  serpent's 
skin.  It  consists  of  silica  32,  magnesia  37*24,  alumina  0  5,  lime 
10-6,  iron  0*66,  volatile  matter  and  carbonic  acid  14*16.  The 
colours  are  most  generally  various  shades  of  light  and  dark 
green,  which  are  intermixed  in  spots  and  clouds :  some  vari- 
eties are  red.  When  fresh  broken,  it  has  some  degree  of  lustre, 
and  a  slight  unctuous  feel.  It  is  harder  than  lime-stone,  but 
yields  to  the  point  of  a  knife,  and  will  receiie  a  very  high 
polish.  When  serpentine  is  found  intermixed  with  patches  of 
crystalline  white  marble,  it  constitutes  a  stone  denominated 
verde-antiqoe,  which  is  highly  valued  for  ornamental  sculpture. 
Beautiful  varieties  of  green  serpentine  occur  in  the  isle  of  An- 
glesea,  about  six  miles  from  the  Paris  copper  mine. 

SERVANT,  a  person  who,  in  consideration  of  some  stipu- 
lated remuneration,  owes  and  pays  limited  obedience  to  the  com- 
mands of  another  in  the  quality  of  master.  An  agreement, 
when  the  time  is  not  specified,  the  law  determines  to  be  for  one 
year ;  but  by  mutual  agreement,  a  separation  may  take  place 
at  any  intermediate  stage.  Servants  are  of  various  kinds  and 
degrees,  and  sexeral  laws  regulate  their  obedience,  and  the 
treatment  they  arc  entitled  to  expect. 

SERVICE,  in  Law,  is  a  duty  which  a  tenant,  on  account  of 
bis  fee,  fo.  merly  owed  to  his  lord- 

SERVING,  is  the  winding  any  thing  round  a  rope  to  prevent 
it  from  being  rubbed:  the  materials  used  for  this  purpose, 
which  are  called  service,  are  generally  spun-yarn,  small  lines, 
sennit,  or  ropes,  varying  in  thickness,  according  to  the  dimen- 
sions of  the  rope  to  be  served  ;  sometimes  leather,  old  canvass, 
fcc  are  used. 

SERVITOR,  in  the  university  of  Oxford,  a  scholar  or  stu- 
dent who  attends  and  waits  ou  another  for  his  keep  there. 

Servitors  of  Bills,  such  messengers  of  the  marshal  of  the 
king's  bench  as  are  employed  to  summon  men  to  that  court. 
They  are  now  commonly  called  tipstaves. 

SERUM,  a  thin  transparent  liquor,  which  makes  a  consider- 
able part  in  the  mass  of  blood. 

SESAMUM,  Oily  Grain,  a  genus  of  plants  belonging  to  the 
class  of  didynamia,  and  to  the  order  of  anjciospcruiia,  and  in  the 
natural  system  ranking  under  the 20th  ordtr,  luridso. 

SESSION,  in  Law,  denotes  a  sitting  of  justices  in  court  upon 
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SHIFTED,  the  slate  of  a  ship's  ballast  or  cargo  alien  il  is  : 
shaken  from  one  side  to  the  oth- 1,  either  by  the  violence  of  her 
rolling,  or  by  her  too  great  inclination  to  one  side  under  a  great 
pressure  of  sail ;  this  accident,  however,  rarely  happens,  mil  ess 
the  cargo  is  slowed  in  bulk,  as  corn,  salt,  &c. 

SHIFTER,  a  person  appointed  to  assist  the  ship's  cook  in 
washing,  steeping,  and  shifting  the  salt  provisions. 

SHILLEK  Stone, a  mineral  nearly  allied  to  serpentine. 

SHILLING,  an  English  silver  coin,  equal  to  twelve  pence, 
or  the  twentieth  part  of  a  pound. 

SHIM,  in  Agriculture,  a  tool  used  in  breaking  down  and 
reducing  the  more  stiff  and  heavy  sorts  of  land,  as  well  as  cut- 
ting up  and  clearing  them  from  weeds. 

SHINGLE,  in  Agriculture,  the  thinnings  or  fir  and  other 
limber  trees,  which  are  much  used  in  making  fences,  Stc. 

Shingle,  Rubbiih.  found  on  the  sea  shore,  and  used  for  bal- 
lasting ships,  protecting  embankments,  and  preventing  the 
encroachments  of  the  sea. 

Shingles,  in  Building,  small  pieces  of  wood,  chiefly  oak, 
used  for  covering  roofs,  where  other  materials  are  scarce,  and 
something  light  is  required, 

SHIP,  a  general  name  given  to  all  vessels  navigated  on  the 
ocean  ;  in  the  sea  language,  however,  it  is  more  particularly 
applied  to  a  vessel  furnished  with  three  mails,  each  of  which  is 
composed  of  a  lower.mast,  a  top-mast,  and  topgallant-triasi, 
with  the  yards  and  other  machinery  thereto  belonging.  A  Ship 
cut  dovn,  implies  one  which  has  had  a  deck  cut  oil  frnm  her, 
whereby  a  three-decker  is  converted  into  a  two-decker,  and  a 
two-decker  becomes  a  frigate.  A  Shin  railed  upon,  is  one 
whose  dead  works  have  been  heightened  by  additional  limbers. 

Hoipital  Ship,  a  vessel  fitted  up  to  attend  a  fleet  of  men- 
of-war,  and  receive  their  sick  or  wounded,  Tor  which  purpose 
her  decks  are  high,  and  her  ports  large.  The  gan-deck  is  en- 
tirely appropriated  for  the  reception  of  the  sick,  and  is  flush 
without  cabins  or  bulk-heads,  except  one  of  deal  or  canvass, 
for  separating  those  in  malignant  distempers.  Two  pair  of 
checqnered  linen  sheets  are  allowed  to  each  bed,  and  scuttles 
cut  in  the  sides  for  inlets  of  air.  The  sick  are  visited  by  a 
physician,  and  constantly  attended  by  a  surgeon,  a  proportional 
number  of  mates,  assistants,  baker,  and  washerwomen.  Her 
cables  ought  also  to  run  upon  the  upper  deck  to  the  end,  Ibal 
the  beds  or  cradles  may  be  more  commodious!  y  placed  between 
decks,  and  admit  a  free  passage  of  the  air,  to  disperse  that 
which  is  offonsive  or  corrupted. 

Merchant  Ship,  a  vessel  employed  in  commerce  to  carry 
commodities  of  various  sorts  from  one  port  to  another,  the 
largest  of  wbich  are  those  used  in  trading  to  the  East  Indies. 
Prison  Ship,  a  vessel  filled  op  to  receive  prisoners  in  a  port 
Prime  Ship  of  War.  See  Privateer.  Receiving  Skip,  a  ship 
Stationed  at  any  place  to  receive  volunteers  and  impressed 
men,  and  train  them  lo  their  duly  in  readiness  for  any  ship  of 
war  which  may  wanl  hands.  Slave  Ship,  a  vessel  employed  in 
carrying  negro  slaves  from  the  coast  of  Africa  to  the  West 
Indies,  &c.  whence  she  returns  to  Europe  with  a  cargo  of  rum, 
sugar,  coffee,  cotton.  Sec.  Slop  Ship,  a  vessel  appointed  as  a 
depAt  of  clothes  for  the  seamen.  Store  Ship,  a  vessel  employed 
to  carry  artillery  and  stores  for  the  use  of  a  fleet,  fortress,  or 
garrison.  Troop  Ship,  Is  one  appointed  to  carry  troops,  and  is 
frequently  termed  m  transport. 

Ship  Building,  may  be  defined,  the  manner  of  constructing 
■hips,  or  the  work  itself,  as  distinguished  from  naval  architec- 
ture, which  may  be  considered  as  the  theory  or  art  of  delineating 
■hips  on  a  plane. 

SHIPWRECKED  Seamen,  Plan  for  Ike  Preemption  of,  by 
Captain  G.  W.  Manhy. — Instruction!.  After  the  means  of  com- 
munication have  been  effected  between  a  stranded  vessel  and 
the  shore,  by  a  rope  attached  to  a  shot  projected  from  a  mortal , 
it  Is  often  found  a  matter  of  great  difficulty  to  make  the  per- 
sons on  hoard  know  how  they  are  to  act,  and  many  lives  have 
been  lost  through  this  cause  alone.  In  order  to  remedy  this 
evil,  and  to  render  svi  >f  motuallv  and  imme- 

diately understood,        Jo  U  are  d : — 

.  Directum*   to  Per,        an  r       i  i  *b  ■  Let- 

Shore.— It  is  TOOT  -         ,B||  ition, 

to  use  evi  ....       .essel 


these  have  failed,  before  it  is  a  justifiable  resource  to  ma  tat 
ship  on  shure,  for  the  preservation  of  your  own  lives.  Oalbe 
determination  being  made  tn  run  for  the  beach,  every  excrtioa 
should  be  made  to  keep  your  vessel  on*  the  ahore  till  high  water, 
and  then,  if  canvass  is  or  can  be  set,  steer  the  vessel  lira  « 
with  as  much  force  as  possible,  making  signals  of  distrait* 
attract  the  notice  of  the  people  on  shore,  who  will  collect  it  the 
point  most  favourable  for  the  purpose,  and  prepare  to  assist 
you  ;  endeavour  to  run  for  the  spot  where  they  are  collected. 
Shipmasters,  on  these  occasions,  must  enforce  tbeir  antiwriij 
more  than  ever,  and  seamen  must  be  more  than  usua(l)  obedi- 
ent, as  the  safety  of  all  on  board  will  frequently  depend  oa  this. 


Whether  a  vessel  is  thus  run  on  shore,  or  ia  stranded,  witt- 
out  any  choice  of  lime  or  place,  the  following  directions  wit 
equally  apply, and  must  be  minutely  observed  and  practised:- 
Collect,  in  some  safe  part  of  tbe  vessel,  ready  to  apply  a*  occa- 
sion may  require,  all  your  small  lines  and  ropes,  buoys,  pieces 
of  cork,  or  small  kegs,  (such  as  seamen  keep  spirits  in,)ssalia, 
tail,  and  other  blocks,  with  a  warp  or  hawaer  dear,  axes, 
knives,  &c. :  all  these  may  be  uf  great  use.  Attend  to  u» 
people  on  shore,  and  observe  if  they  have  a  boat,  or  are  gettisf 
one  to  the  spot,  as  tbeir  first  object  would  be  to  launch  it  t» 
you,  and  to  throw  a  line  on  board  you,  to  haul  her  off  with;  ■ 
that  case  they  will  make  signal  Nu.  1.  The  signals,  iUeatralad 
by  representations  and  tbeir  distinct  meanings,  will  be  h  create 
described.  On  receiving  the  line,  yon  will  secure  tbe  end  a 
sneb  part  of  the  vessel  as  may  best  draw  the  boat  into  a  safe 
lee.  If  the  people  on  shure,  after  yon  have  received  the  hat. 
make  signal  No.  2,  you  will  bend  the  warp  or  hawser  lo  the 
line,  and  they  will  draw  it  on  shore,  fearing  to  trust  the  boat  Is 
the  small  line.  When  the  bend  is  made,  and  you  are  ready, 
make  your  signal  No.  1,  (which  will  be  hereafter  described,  ex- 
pressing v».)  If,  when  you  have  got  the  line,  the  people  oa 
shore  find  you  have  not  a  warp  ready,  and  wish  you  to  bail  as 
board  by  it  a  stouter  rope  to  haul  the  boat  off  with,  they  >3 
make  signal  No.  3,  to  haul  away,  for  you  to  receive  a  IMt 
rope;  secure  it  as  before  directed,  and  make  your  signal  No.  I, 
which  is  alao  to  denote  you  are  ready,  or  their  direction  iioaav 
plied  with. 

Remark. — A  boat,  when  it  can  be  applied,  is  tbe  promptest 
method  of  bringing  a  crew  on  shore.  Upwards  of  twenty  crewi 
have  been  saved  by  them. 

If,  when  yon  have  received  the  Hoe,  and  observe  there  b  a* 
boat  at  hand,  and  the  signal  on  shore  (No.  3)  is  made,  yoa  rf 
haul  in,  and  receive  by  it  tbe  end  of  a  stout  rope,  and  a  tad- 
block  rove  with  a  small  line,  both  ends  of  which  are  kept  at 
shore ;  make  the  end  of  the  stout  rope  and  the  tail  of  the  Ueek 
well  fast  round  your  mast,  higher  or  lower,  as  circumstances 
require,  and  the  tail-block  close  below  the  large  rope.  Oi 
your  making  signal  No.  I,  denoting  to  have  complied  with  at 
direction  nf  having  carefully  secured  the  stoul  rope  and  uoT- 
hlock,  the  people  on  shore  will  haul  taut  the  stout  rope,  asd 
place  on  it  a  snatch-block,  (with  a  sling  hanging  to  it  hrp 
enoogh  to  hold  a  man ;)  and  making  tbe  ends  of  the  small  la* 
fast  to  the  lower  part  of  tbe  snatch-block,  they  will  work  it  ■ 
the  ship,  when,  on  a  man  getting  into  the  sling,  he  will,  by  pal- 
ing down  the  slide  or  button,  secure  himself  in,  and  saMj 
lashing  himself  by  tta 
waist  to  the  upper  part 
of  the  sling,  prevent  tae 
possibility  of  fafhag  eat; 
and  on  seeing  tbe  ehup* 
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SHARE,  in. Agriculture,  that  part  of  n  plough  which  enters 
and  breaks  the  ground. 

SHARK,  in  Ichthyology,  a  large  voracious  fish.  Of  this  fish 
there  are  several  species,  as  the  Hue,  the  basking,  and  the 
haromci -headed  shark.  They  chiefly  reside  in  the  seas  of  warm 
climates,  but  occasionally  visit  colder  regions.  Some  have  been 
known  to  weigh  four  thousand  pounds,  and  men  have  been 
found  whole  in  them  when  opened. 

Shark    See  Squall's. 

SHARP,  in  Music,  a  character,  the  power  of  which  is  to  raise 
the  note  before  which  it  is  placed  half  atone  higher  than  it  would 
be  without  such  a  preposition. 

Sharp- Bottom,  is  synonymous  with  a  sharp  floor,  and  is 
used  in  contradistinction  to  a  flat  floor. 

SHASTER,  or  Shastkam,  a  sacred  book  containing  the  reli- 
gion of  the  Banians;  it  consists  of  three  tracts:  the  first  of 
which  contains  their  moral  law  ;  the  second,  the  ceremonial ; 
■od  the  third  delivers  the  peculiar  observances  for  each  tribe 
of  Indians. 

SHAWL,  an  article  of  female  dress  much  prized  in  the  East, 
and  now  commonly  worn  in  Europe.  Their  prices  vary,  from 
•oe  to  200  guineas,  according  to  the  fineness  of  their  texture 
and  materials,  and  the  elegance  with  which  they  are  finished. 

SHEAF,  a  small  bundle  of  corn  in  the  ear,  bound  up  in  the 
field,  for  the  accommodation  of  carriage  and  thrashing. 

SHEARING,  in  Agriculture,  the  reaping  of  grain.  Shear- 
ing also  signifies  the  act  of  taking  off  the  fleece  from  the  sheep. 

SHEARWATER,  in  Ornithology,  a  bird  well  known  in  the 
Orkney  isles,  and  in  several  other  places.  The  young  birds 
are  caught  in  abundance  in  August,  and,  suited  in  barrels,  are 
preserved  for  winter  provisions. 

SHEATHING,  in  Naval  Architecture,  a  sort  of  covering 
Bailed  all  over  the  outside  of  a  ship's  bottom,  to  protect  the 
planks  from  the  pernicious  effects  of  worms.  This  sheathing, 
in  former  years,  consisted  of  thin  boards,  but  sheets  of  copper 
having  been  found  far  preferable,  these  have  of  late  been 
almost  universally  adopted,  especially  in  long  voyages.  The 
corrosion,  however,  arising  from  the  action  of  the  salt  water, 
being  more  rapid  than  was  expected,  several  experiments  have 
been  made  to  counteract  its  influence.  For  the  improvement  of 
copper  sheathing  by  an  alloy,  a  patent  was  taken  out  by  Mr. 
Robert  Mushet,  of  the  Royal  Mint.  His  alloy  consisted  of  two 
ouoees  of  zinc,  or  four  ounces  of  antimony,  or  eight  ounces  of 
arsenic, or  t»o  ounces  of  grain-tiu,  being  added  to  one  hundred 
pounds  of  copper.  Another  patent  was  taken  out  by  Mr. 
Christopher  Pope,  of  Bristol,  for  an  invention  which  discarded 
copper  altogether,  and  substituted  plates  composed  of  tiu  and 
sioc,  or  of  tin,  zinc,  and  lead  united.  These  combinations. 
bowevrr,  not  fully  answering  general  expectation,  the  lords  of 
the  Admiralty  consulted  Sir  Humphrey  Davy  on  the  subject. 
This  scientific  gentleman,  after  a  number  of  experiments,  re- 
commended the  fixing  of  small  masses  or  wires  of  tin,  or  of 
some  other  readily  oxidable  metal,  in  contact  with  the  copper, 
by  which  he  expected  that  the  copper  would  be  rendered  so 
negatively  electrical,  that  the  sea  water  would  act  hut  slightly 
oo  it.  In  reducing  theory  to  practice,  his  anticipations  have 
not,  however,  been  realized  according  to  his  wishes  ;  and  it  is 
probable  that  copper  sheathing  must  remain,  as  heretofore, 
antil  some  more  beneficial  method  shall  appear,  that  has  not 
jet  been  discovered. 

SHEAVE,  a  cilindrical  wheel  of  hard  wood,  fixed  by  a  pin  in 
a  block,  to  form  the  pulley. 

SHECHINAH,  in  Jewish  history,  the  name  of  that  miracu- 
lous light,  or  visible  glory,  which  was  a  symbol  of  the  divine 
presence. 

SHED,  in  rural  economy,  a  slight  temporary  building,  to 
shelter  cattle,  or  implements  of  husbandry,  from  the  weather. 

SHEEP,  in  Agriculture,  a  well-known  and  valuable  animal, 
of  which  the  breeds  and  varieties  arc  numerous. 

SHEEPSHANK,  a  sea  term,  imptving  a  kind  of  knot  made 
on  a. rope  to  shorten  it,  and  is  particularly  used  on  runners  or 
ties,  to  prevent  the  tackle  from  coming  block  urn!  block.  By 
this  contrivance,  the  body  to  which  the  tackle  is  applied  may 
be  hoisted  much  higher,  or  removed  much  further  in  a  shorter 
time.  Thus,  if  any  weighty  body  is  to  be  hoisted  into  a  ship, 
and  it  be  found  that  the  blocks  of  the  tackle  meet  before  the 


object  reach  the  top  of  the  side,  it  vtill  be  necessary  to  lower  it 
again,  or  hang  it  by  some  other  method,  till  the  runner  of  the 
tackle  is  sheepshanked.  by  which  the  blocks  will  again  be  sepa- 
rated to  a  competent  distance. 

SHEER,  the  longitudiual  curve  of  a  ship's  decks  or  sides. 
Sheer  is  also  the  position  in  which  a  ship  is  sometimes  kept 
when  at  single  author,  in  order  to  keep  her  clear  of  it;  hence. 
To  brink  Sheer,  is  to  deviate  from  that  position,  and  thereby 
risk  the  fouling  of  the  anchor. 

SHEERING,  or  Suhauim;,  in  Woollen  Manufacture,  is  the 
cutting  off  with  large  shears  the  too  long  nap,  in  order  to  make 
the  cloth  more  smooth  and  even. 

Sheering,  the  act  of  deviating  or  straying  from  the  line  of 
the  course,  so  as  to  form  a  crooked  and  irregular  path  through 
the  water,  and  may  be  occasioned  by  the  ship's  being  difficult 
to  steer,  but  it  more  frequently  arises  from  the  negligence  or  in- 
capacity ot  the  helmsman.  To  Sheer  up  alongside,  to  approach 
a  ship  in  a  parallel  direction.  To  Sheer  off,  to  reniov*.  to  a 
greater  distance. 

SHEERS,  a  nautical  term,  the  name  of  an  engine  used  to 
hoist  in  or  get  out  the  lower  masts  of  a  ship,  and  are  cither 
placed  on  the  side  of  a  quay  or  wharf,  or  are  fixed  on  board  of 
an  old  ship  cut  down;  or,  lastly,  they  are  composed  of  t\w> 
masts  or  large  spars  lashed  together,  and  erected  in  the  vessel 
wherein  the  mast  is  to  be  planted  or  displaced,  the  lower  ends 
of  the  props  resting  on  the  opposite  sides  of  the  deck,  and  the 
upper  parts  being  fastened  together  across,  from  which  a  tackle 
depends;  this  sort  of  sheers  is  secured  by  stavs  extending  to 
the  stem  and  stern  of  the  vessel. 

SHEET,  a  rope  fastened  to  one  or  both  the  lower  corners  of 
a  sail,  to  extend  and  retain  it  in  a  particular  situation.  When 
a  ship  sails  with  a  side  wind,  the  lower  corners  of  the  main  and 
fore  sails  are  fastened  by  a  tack  and  a  sheet,  the  former  being 
to  windward,  and  the  latter  to  leeward ;  the  tack  is,  however, 
only  disused  with  a  stern  wind,  whereas  the  sail  is  never  spread 
without  the  assistance  of  one  or  both  of  the  sheets;  the  stay- 
sails and  studding-sails  have  only  one  tack  and  one  sheet  each ; 
the  sta}sail  tacks  arc  fastened  forward  and  the  sheets  drawn 
aft,  but  the  studding-sail  tacks  draw  the  outer  corner  of  the  sail 
to  the  extremity  of  the  boom,  while  the  sheet  is  employed  to 
extend  the  inner  corner :  hence,  To  Sheet  home,  is  to  haul  home 
a  sheet,  or  to  extend  the  sail  till  the  clue  is  close  to  the  sheet- 
block. 

SHEKEL,  in  Jewish  Antiquity,  an  ancient  coin,  worth 
2s.  3[ d.  sterling. 

SHELF,  among  Miners,  the  same  with  what  they  otherwise 
call  fast  ground,  or  fast  country  ;  being  that  part  of  the  internal 
structure  of  the  earth,  which  they  fiud  lying  even  and  in  an 
orderly  manner. 

SHELL,  in  Artillery.  See  the  article  Bomb,  &c.  Shell  of  « 
Block,  the  outer  frame,  or  case,  wherein  the  sheave  or  wheel  is 
contained,  and  traverses  about  its  axis. 

Stit.LLs.  Marine  shells  may  be  divided,  as  Mr.  Hatchet  oh- 
serves,  into  two  kinds:  those  that  have  a  porcetoinous  aspect 
with  an  enamelled  surface,  and  when  broken  are  often  in  -i 
slight  degree  of  a  fibrous  texture  ;  and  those  that  have  gene- 
rally, if  not  always,  a  strong  epidermis,  under  which  is  the  shell, 
principally  or  entirely  composed  of  the  substance  called  nacre, 
or  mother-of-pearl.  The  poreelainous  shells  appear  to  consist 
of  carbonate  of  lime,  cemented  by  a  very  small  portion  of  ani- 
mal gluten.  This  animal  gluten  is  more  abundant  in  some,  bow. 
ever,  as  in  the  patalhe.  The  mother-of-pearl  shells  are  composed 
of  the  same  substance.  They  differ,  however,  in  their  struc- 
ture, which  is  lamellar,  the  gluten,  forming  their  membranes, 
regularly  alternating  with  strata  of  carbonate  of  lime.  In  these 
two  the  gluten  is  much  more  abundant. 

SHEPHKR1),  one  who  has  the  care  and  management  of 
sheep. 

SHERIFF.  As  keeper  of  the  king's  peace,  the  sheriff  is  the 
first  man  in  the  count),  and  superior  in  rank  to  any  nobleman 
therein,  during  his  oflice.  He  mat  apprehend  and  commit  to 
prison  all  persons  who  break  the  peace,  or  attempt  to  break  it, 
and  may  bind  any  one  in  a  recognizance  to  keep  the  king's 
peace. 

SHIELD,  an  ancient  wenpon  of  defence,  in  the  form  of  a 
light  buckler,  borne  on  the  aim,  to  turn  off  lances,  darts,  &c. 
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niive*  af  lead,  asai  then  t»  throw  it  aw  abate :  bwt  this  he  mm 
5vmvC  eonfd  inly  h«5  terrieeahie  when  the  vessel  lay  eosrasnsoa* 
tn.  '.bemad.  Ku%  aeenwd  seaess*  wa*  that  of  howtiooT  a  kite, 
and  i*»rautaiie;  it  **  aaaa;  *ver  the  feud,  and  then  ranting  it  to 
4ail  Vient  3u»  pen***  *»  *«e  heaea  or  rocks  might  seise  it.  and 
«raw  a  itmv  vi  shore,  la  tot  he  at  first  placed  much  eoaaV 
<te>iee  hoe  after  some  tune  he  taw  reason  to  abandon  it,  as 
van*  *.w  uncertain  to  ;%*tify  dependence.  Hi*  third  method 
w*«  -iiat  vf  a  riefcet.  wssen  he  says  has  aaswered  hu  most  saa- 
front  ea^eetatyve.  A  Mae  beim;  the*  th-v*a  oo  iWe  by  memos 
*/  *de  rvAef.  and  drawa  by  the  people  r,a  the  land,  can  soon 
trm*  Jr*m.  tne  wreck  a  rope,  which.  besa£  made  fast,  and  drawn 
a-s  tensely  a*  p4*«jb4e,  wiJ  enable  those  on  board  to  pat  hu 
i^sv&reverver  halo  immediate  ose. 

■*  A  avtdet  of  the  Preserver."  he  observes. "  and  a  written  de- 
senntuvi  of  it,  f  shewed  to  a  zer.  demaa  in  this  neighbourhood. 
wH*  *j*%*n\u&%  vri:a  a  iriend  of  his  who  had  formerly  belczz?d 
to  '4*  Admiral??,  was  led  with  hi v  friend  to  conclude  that  the 
kvieatfivn  was  eviilcd  to  consideration.  The  former  gentleman 
tne«  eacved  it  v>  be  transmitted  to  Got  eminent,  after  w.Jcii  I 
heard  no  snore  a  boot  it.  Probably  the  nestle  created  by  the 
war  in  the  naval  department,  aod  my  not  bavins;  made  a  sin- 
gle ex  peri  sacat  with  any  part  of  the  apparatus,  to  ascertain  its 
practicability,  as  a  reeosnmendation  for  its  adoption,  might  hare 
been  two  reasons  whv  it  was  not  attended  to.  Several  months 
had  now  eiapted  without  my  hearing  any  thing  about  it.  or 
snaking  any  experiments.  Bat  my  feelings  were  as  much  a! ire 
as  ever  to  the  object  I  had  in  view ;  aod  although  I  did  not  sac- 
eeed  in  mv  first  efforts,  I  proceeded  under  the  unaltered  con- 
viction that  the  principle  was  good,  and  that  if  the  apparatus 
shewld  become  a  portable  part  of  the  chip's  equipment,  in  case 
of  a  wreck  many  lives  might  be  preserved.  To  ascertain  the 
most  efectaal  means  for  accomplishing  this  desirable  object, 
I  tried  many  experiments ;  but  though  in  some  cases  the  u«e  of 
a  masket  might  anvwer  every  pnrpose,  I  finally  gave  the  pre- 
ference to  the  rocket.  With  these,  after  making  numerous 
attempts,  I  have  so  far  succeeded,  as  to  believe,  that  there  is 
not  another  man  in  the  united  kingdom  who  can  project  a 
line  to  an  equal  distance,  and  with  equal  precision  and  promp- 
titude, with  any  description  of  apparatus  equal  in  portability, 
which  is  not  on  the  same  principle.  The  line  which  I  project  is 
adequate  to  draw  a  rope  on  shore  sufficiently  large  to  be  used 
as  a  baoling-rope  to  draw  persons  through  the  water,  or  above 
the  water  on  a  hawser.  If  through  the  water,  then  a  float  is  to 
be  affixed  on  the  rope,  which  may  be  done  in  a  minute,  and 
wrapped  round  the  body  of  the  person  to  he  floated  to  land  ; 
when,  committing  himself  to  the  water,  he  will  be  instantly  drawn 
to  the  shore.  On  being  thus  saved,  the  float  must  again  be 
hauled  to  the  wreck  for  the  next  person ;  and  thus  continue  to 
pass  aod  repass  until  all  are  secured.  Bat  if  the  stranded 
▼easel  should  not  go  immediately  to  pieces,  a  hawser  may  be 
carried  from  the  wreck  and  made  fast  on  shore.  This  being 
drawn  tight,  all  on  board  may  be  landed  comfortably  and  quick- 
ly, by  means  of  a  chaise  rolante,  suspended  on  wheels  that  are 
curiously  contrived  to  run  upon  the  hawser.  They  are  so  con- 
structed that  they  may  be  worked  vtith  the  utmost  rapidity, 
without  producing  any  observable  friction.  The  chaise  rolante 
Is  a  safe, easy,  and  comfortable  conveyance;  it  affords  the  ac- 
commodation of  an  arm-chair,  and  is  perfectly  secure  for  the 
infirm,  the  sick,  or  wounded,  and  also  for  women  and  children. 
It  is  so  portable,  that  a  child  of  three  years  of  age  may  carry  it 
under  his  arm.  With  these  parts  of  the  apparatus,  I  made  my 
first  experiments  at  Porthleaven  in  1816.  This  was  the  first 
time  that  the  float  was  ever  in  the  water,  and  that  the  chaise 
rolante  was  ever  suspended  to  a  rope.  A  great  number  of  spec- 
tators was  present ;  among  whom  were  several  respectable:  gen- 
tlemen ;  to  whom  general  satisfaction  was  given."  Of  this  expe- 
riment the  following  account  was  afterwards  published  by  a  Mr. 
Russell,  who  was  a  spectator  of  what  he  here  relates.  "  On  Friday 
last,  Mr.  Trengrouso  publicly  exhibited  the  use  of  his  appa- 
ratus at  Porthleaven.  From  the  western  shore  he  threw  several 
lines  across  the  harbour,  which  went  over  the  pier  to  some  dis- 
tance on  the  outer  side.  The  length  of  line  projected  was  about 
9<>0  yards.  He  has  so  perfected  this  part  of  his  plan,  as  certainly 
to  render  it  superior  to  every  other  method.  A  float  made  of 
•ork  was  applied  to  the  body  of  a  man  with  his  clothes  on, 


who  vnfyjmecied  Us  service*  tbowgh  the  wind  blew  hard.  He 
was  soon  baaled  across  the  amraoor  ia  a  buoyant  state.  The 
advantages  of  this  float  anast  he  obviows  to  any  one,  who  has 
ever  witnessed  the  manner  ia  which  shipwrecked  mariners  are 
dragged  throwzh  the  foasaing  sorf.  from  their  perishing  vend 
to  the  shore.  They  are  sJsnost  killed,  that  their  lives  maj  be 
saved.  The  same  man  who  had  thus  been  drawn  across  the 
harbewx  ia  the  float,  soon  made  a  signal  to  retain  by  the  lane 
roate.  He  accordingly  took  lis  seat  in  the  chaise  rolante,  sas- 
peeded  ro  a  lanre  rope,  which  had  been  drawn  across  the  har- 
boar.  In  this  he  was  conveyed  over,  and  back  again,  in  little 
more  than  two  m'njtes." 

.After  this  5rs:  attempt  Mr.  Trengroose  made  several  expert- 
meets  before  cany  scientific  gentlemen,  high  in  rank,  both  is 
the  naval  and  military  department,  to  w  bom  his  invention  gave 
the  tallest  satisfaction.  These  have  attestt-d  their  approbatioa 
by  their  signatures,  and  the  importance  of  bis  life-preserver  aai 
been  so  far  appreciated  as  to  procure  for  the  inventor  a  dta* 
mond  riaz  from  the  emperor  of  Russia. 

SHOAD.  in  Mining,  stones  containing;  ore  mixed  with  rub. 
biih  in  a  loose  soil,  and  sometimes  near  the  surface.  Wsea 
deep,  the  miners  consider  it  as  indenting  that  some  vein  it  at 
no  treat  distance. 

SHOAL,  a  term  synonymous  with  shallow. 

SHOAR,  a  prop  or  stanchion  fixed  for  sapport  against  a  a  all 
or  under  a  ship's  sides  or  bottom,  to  sapport  her  when  laid 
aground,  or  on  the  stocks,  ice. 

SHOE,  a  covering  for  the  foot,  usually  made  of  leather. 

Shoe  of  the  Anchor,  a  small  block  of  wood,  convex  oo 
the  back,  and  having  a  hole  sufficiently  large  to  contain  the 
point  of  the  anchor-flake  on  the  fore  side ;  it  is  ased  to  prevent 
the  anchor  from  tearing  the  planks  on  the  ship's  bow.  whea 
ascending  or  descending ;  for  which  purpose  the  shoe  slides  an 
and  down  along  the  bow,  between  the  fluke  of  the  anchor  aad 
the  planks,  as  being  pressed  close  to  the  latter  by  the  westlt 
of  the  former.  To  Shoe  en  Anchor,  is  to  cover  the  flukes  with 
a  broad  triangular  piece  of  thick  plank,  whose  area  is  greater 
than  that  of  the  flukes.  Irs  use  is  to  give  the  anchor  a  stronger 
and  surer  hold  *n  very  soft  or  oozy  ground. 

Shoeing  of  Hones,  a  term  applied  to  the  operation  of  ratt- 
ening pieces  of  iron  on  the  bottom  parts  of  the  hoofs,  or  that  sf 
nailing  the  shoes  to  their  feet.  This  is  an  employment  which 
requires  much  care,  that  the  hoofs  may  not  be  injured,  and  that 
the  animal  may  not  be  made  lame. 

SHOOT,  in  Agriculture  and  Gardening,  the  young  branch  of 
any  sort  of  plant,  which  is  produced  in  one  season. 

SHOPLIFTER,  one  who,  under  the  pretence  of  purchasing 
goods  in  a  shop,  takes  an  opportunity  to  steal  them.  If  the 
amount  stolen  be  above  five  shillings,  the  thief  is  guilty  of 
felony,  without  benefit  of  clergy,  by  tO  and  11  W.  III.  c.  22. 

SHORE,  in  Agriculture,  a  sort  of  artificial  drain,  formed  ia 
low  flat  lands,  for  relieving  them  from  the  waters  collected  so 
their  surface. 

Shore,  the  general  name  for  the  sea-coast  of  any  coaotrj. 
Bold  Shore,  a  coast  which  is  steep  and  abrupt,  so  as  to  adait 
the  near  appoach  of  shipping,  without  exposing  .them  to  the 
danger  of  being  stranded ;  and  is  used  in  contradistinction  Is 
a  shelving  shore. 

SHOT,  a  missive  weapon,  discharged  by  the  force  of  ignited 
powder  from  a  fire-arm  in  battle ;  of  these  there  are  various 
kinds,  as.  Round  Shot,  or  Bullets,  a  ball  or  globe  of  iron, 
whose  weight  is  in  proportion  to  the  bore  of  the  cannon. 
Double-headed,  or  Bar  Shot,  are  formed  of  a  bar  with  a 
round  head  at  each  end,  which  fits  the  muzzle  of  the  cannon. 
The  middle  is  sometimes  filled  with  a  composition,  and  the 
whole  covered  with  linen  dipped  in  brimstone;  so  that  the 
cannon,  in  firing,  inflames  the  combustibles  or  composition  at 
this  ball,  which  sets  fire  to  the  sails  of  the  enemy.  One  of  tha 
heads  of  this  ball  has  a  hole  to  receive  a  fuse,  which  commoni- 
cating  with  the  charge  of  the  cannon,  sets  fire  to  the  ballet 
Chain  Shot,  consist  of  two  balls  chained  together,  being  princi- 
pally designed  to  annoy  the  enemy  by  cutting  her  sails,  rig- 
ging, &c.  Grape  Shot,  is  a  combination  of  balls  strongly  corded 
in  canvass  upon  an  iron  bottom,  so  as  to  form  a  sort  of  cylinder, 
whose  diameter  is  equal  to  that  of  the  ball  which  is  adapted  to 
the  cannon.    Case  Shott  or  Cannxster  Shot,  are  composed  of  a 
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groat  namber  of  small  bullets,  pat  into  a  cylindrical  tin  box. 
Tbey  are  principally  used  when  very  near,  to  clear  the  decks  of 
the  enemy.  Besides  these,  there  are  others  of  a  more  perni- 
cious kind,  used  by  privateers,  pirates,  &c  such  are  tankage 
shot,  star  shot,  fire-arrows,  &c.  Star  shot  consists  of  four 
pieces  of  iron,  whose  bases,  when  separate,  form  the  quadraut 
of  a  circle;  so  that  the  whole  being  joined,  forms  a  cylinder 
equal  to  the  .shot  of  the  cannon.  Each  of  these  pieces  i*  fur- 
nished with  an  iron  bar,  the  extremity  of  which  is  attached  to 
a  sort  of  link,  as  keys  are  strung  upon  a  ring*  Being  dis- 
charged from  the  gun,  the  four  branches  or  arms  extend  every 
wjty  from  the  link  in  the  centre.  These  also  are  chiefly  in- 
tended to  destroy  the  sails  or  rigging;  but  their  flight  and 
execution  are  very  precarious  at  any  tolerable  distance. 

SHOVEL,  in  Agriculture,  a  well-known  implement,  with  a 
long  handle  and  wide  blade,  used  instead  of  a  spade,  and  by 
some  labourers  preferred  to  it.  Shovels  arc  differently  formed, 
according  to  the  purpose  for  which  they  are  applied. 

SHOWER,  a  cloud  resolved  into  rain,  and  discharged  dur- 
ing a  limited  period  on  a  certain  tract  of  ground. 

SHRIMP,  in  Natural  History,  is  the  cancer  crangan  of  Lin- 
nieus.  This  shell-fish  inhabits  the  sandy  shores  of  Great  Bri- 
tain in  vast  quantities,  and  is  reckoned  a  great  delicacy.  In 
form,  the  shrimp  nearly  resembles  the  lobster. 

SHRINE,  in  Ecclesiastical  History,  a  case  or  box  to  hold 
the  relics  of  some  saiut. 

SHROUDS,  a  ran^e  of  large  ropes  extended  from  the  mast- 
heads to  the  right  aud  left  sides  of  a  ship,  to  support  the  masts, 
and  enable  them  to  carry  sail,  &c.  The  shrouds  are  uhv.v,  s 
divided  into  pairs  or  couples,  that  is  to  say,  one  piece  of  rope 
is  doubled,  and  the  parts  fastened  together  at  a  small  distance 
from  the  middle,  so  as  to  leave  a  sort  of  noose  or  collar  to  fix 
upon  the  mast-head;  the  ends  which  reach  to  the  deck  have 
each  a  dead-eye  turned  in  or  fastened  to  them,  by  which  they 
are  extended  to  the  channel.  The  shrouds,  as  well  as  the  sails, 
lie.  arc  denominated  from  the  masts  to  which  they  belong ; 
thus  there  are  the  main,  fore,  and  mizzen  shrouds ;  the  main- 
top-mast, forc-top-mast,  and  mizzen-top-mast  shrouds;  and 
the  main -top-gallant,  fore-top-gallant,  and  mizzen- top-gallant 
shrouds.  The  Top-mast  Shroutls  are  extended  from  the  top- 
mast head  to  the  edges  of  the  tops  by  the  foot-hook  plates. 
See  the  article  Plate.  The  upper  ends  of  the  futtock-shrouds 
are  furnished  with  iron  hooks,  which  enter  holes  in  the  lower 
ends  of  the  font-hook  plates,  so  that  when  the  top-mast  shrouds 
are  set  up  or  extended,  the  futtock  shrouds  require  an  equal 
tension.  The  Top- gallant  Shroud*  are  extended  to  the  cross- 
trees,  where  passing  through  holes  in  their  ends,  they  continue 
over  the  futtock- staves  of  the  top-mast  rigging,  and  descending 
almost  to  the  top,  are  set  up  by  laniards  passing  through  thim- 
bles instead  of  dead-e^es.  Futtock  or  Foot-hook  Shrouds  are 
pieces  of  rope  communicating  with  the  futtock-plates  abo\c 
and  the  cithaipiugs  below,  and  forming  ladders  whereby  the 
sailors  climb  up  to  the  top-brim.  Bowsprit  Shrouds  arc  shrouds 
pat  over  the  brad  of  the  bowsprit,  and  extended  on  each  side 
to  the  ship's  bows,  to  support  the  former.  Bumkin  Shrouds  are 
strong  ropes,  fixed  ns  stays  or  supports  to  the  bumkin  ends,  to 
prevent  their  ii>ing  by  the  efforts  of  the  fore-tacks  upon  them. 
Bentick  Shrouds  are  strong  ropes  fixed  on  the  futtoek-staves 
of  the  lower  rigging,  and  extending  to  the  opposite  channels, 
where  they  arc  set  up  by  means  of  dead-eyes  and  laniards,  in 
the  same  manner  ns  the  other  shrouds  ;  their  use  is  to  relieve 
or  support  the  masts  when  the  ship  rolls. 

Shkoi'd,  a  shelter  or  cover,  is  used  to  denote  the  dress  of  the 
dead.  If  any  person,  in  taking  up  the  dead  body,  steals  the 
shroud,  the  property  of  which  remains  in  the  executor,  or  the 
person  who  was  at  the  charge  of  the  funeral,  it  is  felony. 

SHROVETIDE,  the  time  immediately  before  Lent,  and  thus 
called  by  our  ancestors,  because  employed  in  shriviny*  that  is, 
in  confessing  their  sins  to  the  priest,  in  order  to  a  more  devout 
keeping  of  the  ensuing  Lent  fast.  Shrove  Tuesday,  is  the  day 
next  before  the  beginning  of  Lent. 

SHROWDING  of  Tkf.ks,  is  the  cutting  or  lopping  off  the 
top  branches  of  such  trees  as  arc  not  fit  for  timber.  Ash  trees 
of  this  kind  are  sometimes  called  pollards. 

SHRUBS,  in  Botany  and  Vegetable  Physiology,  are  com- 
monly understood  to  be  plants  with  a  perennial  woody  stem, 


of  a  more  humble  and  slender  form  of  growth  than  those  deno- 
minated trees. 

SHRUBBERY,  a  portion  of  ground  planted  with  shruta, 
trees,  and  flower  plants,  for  the  purpose  of  ornament. 

SHUCK,  or  Shock,  in  Agriculture,  ten  or  twelve  sheaves  of 
corn  placed  together  in  an  erect  position,  in  a  harvest  Hold, 
with  the  corn  upwards.     It  is  sometimes  called  ttoak. 

SHU  ME,  cr  Asshlmk,  an  exceedingly  hot  wind  of  Africa, 
which,  in  the  intermediate  journeys  between  several  parts  of  the 
great  desert,  or  Sahara,  occasions  great  inconvenience  and 
distress  to  travellers.  It  sometimes  wholly  exhales  the  water 
carried  in  skins  by  the  camels  for  the  use  of  the  travelling 
party ;  and  instances  have  occurred,  when  live  hundred  dollars 
ha\c  been  offered  for  a  draught  of  water.  From  ten  to  twenty 
is  a  common  price  when  a  partial  exhalation  has  taken  place. 
In  1805,  a  caravan  proceeding  from  Timbuctoo  to  Tafilet,  was 
disappointed  at  finding  no  water  at  one  of  the  usual  watering 
places ;  and  such  was  the  calamity,  that  it  is  said  all  the  per- 
sons belonging  to  it,  '2000  in  number,  and  1800 camels,  perished 
by  thirst. 

SHUTTLE,  in  the  Manufactures,  an  instrument  much  used 
by  weavers,  in  the  middle  or  near  the  end  of  which  is  an  eye  or 
cavity  wherein  is  enclosed  the  spoul  with  the  woof. 

S II WAN  Pan,  the  name  of  a  Chinese  instrument,  which  they 
use  to  assist  them  in  their  computations.  It  is  composed  of 
wires  with  beads  upon  them,  which  they  move  backwards  or 
forwards,  as  occasion  requires.     See  Abacus. 

SIALAGOGUES,  in  Medicine,  the  name  of  all  such  simples 
or  compounds  as  increase  the  flow  of  saliva. 

SIBERS,  an  infectious  disease  of  a  chronic  nature,  some- 
what resembling  the  syphilis,  prevalent  in  the  western  parts  of 
Scotland.  It  is  said  to  be  so  denominated,  from  the  appearance 
of  a  fungous  exuberance  from  some  of  the  cutaneous  sores, 
not  unlike  a  raspberry  ;  the  word  silthen,  or  sirrrn,  being  the 
Highland  appellation  for  a  wild  raspberry.  This  disease  is  not 
of  ancient  date  in  Scotland. 

SIHSIT,  in  Zoology,  an  animal  of  the  empire  of  Morocco, 
abounding  in  the  mountains  of  Suae,  of  an  intermediate  species 
between  the  cat  and  the  squirrel. 

SIBYLS,  ancient  virgin  prophetesses,  whose  fame  has  been 
spread  throughout  the  world.  Their  books  \i ere  held  sacred 
in  Rome,  but  were  destroyed  when  the  capitol  was  burnt, 
eighty-five  yiars  before  Christ.  Other  copies  were  afterwards 
collected,  but  they  are  acknowledged  to  be  imperfect,  if  not 
altogether  fabulous. 

S1CARII,  in  ancient  history,  assassins  of  Judea,  who  went 
about  the  country  committing  depredations,  with  short  swords 
concealed  under  their  garments.  Josephus  has  described  them 
in  the  most  odious  colours. 

SICE- ACE,  a  game  with  dice,  and  tables,  whereat  five  may 
play,  each  having  six  men ;  and  the  last  out,  losing.  At  this 
game  tbey  load  one  another  with  aces;  sixes  bear  away  ;  aud 
doublets  drinks,  and  throws  agaiu. 

StCERA.  the  Hellenist  Jews  give  this  name  to  any  intoxi- 
cating liquor.  Some  have  thought  that  it  meant  nothing  but 
palm  nine. 

SICKLE,  in  Agriculture,  a  toothed-hook  used  in  reaping 
corn.    There  are  gn  at  varieties  in  their  construction. 

SICI'B,  a  spn  ies  of  hawk,  about  the  common  size,  well 
known  in  the  Philippine  island*,  lis  plumage  is  elegantly 
variegated  with  \cIlow,  white,  and  black. 

SIDDOW,  a  peculiar  Mod  of  peas  that  boil  freely.  It  is 
well  kuown  in  some  districts  in  (ilouccitersbire. 

SIDEREAL  DAY.  is  the  time  in  which  any  star  appears  to 
revolve  from  the  meridian  to  the  meridian  apuin;  which  is  2:1 
hours  6tf  4'6  of  mean  solar  time ;  there  beinz  JMitt  sidereal  days 
in  a  >i*ar.  or  in  the  time  of  306  diurnal  revolutions  of  the  earth. 

SIDERATION.thc  blasting  or  blighting  of  trees,  plants,  &c. 
by  eastern  wiuds,  excessive  beat,  contiuued  drought,  and 
similiir  causes. 

SIDE  KITES  a  name  which  sonic  authors  give  to  the  load- 
stone. 

SIDERIT1S,  a  plant,  supposed  to  be  efficacious  fur  stanch- 
ing of  blood  and  healing  of  wounds,  if  newly  made. 

SIDEROMANTIA,  an  ancinu  kind  of  divination  by  laving 
straws  upon  red-hot  iron.    By  observing  their  figures,  bend- 
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iogs,  sparkling,  and  burning,  the  imaginary  prognostics  were 
obtained. 

SIDES-MEM,  orSYNoo's  Men,  persons  who  in  large  parishes 
are  appointed  to  assist  the  churchwardens  in  their  inquiry 
and  presentments  of  such  offenders  to  the  ordinary,  as  are 
punishable  in  the  spiritual  court. 

SIEGE,  in  the  art  of  war,  the  encampment  of  an  army  before 
a  fortified  place,  with  a  design  to  take  it. 

SIENITE,  a  stone  composed  of  felspar  and  hornblende,  and 
sometimes  quartz  and  black  mica.  The  transitions  by  which 
granite  passes  into  sieaite,  and  the  latter  into  porphyry,  trap, 
and  basalt,  are  gradual,  and  in  some  rocks  almost  impercep- 
tible. These  changes  are  principally  effected  by  an  intermixture 
of  the  mineral  already  described  under  the  name  of  Hornblende. 

SIERRA,  is  a  word  used  for  hill  in  various  parts  of  the 
world,  particularly  on  the  west  coast  of  Africa,  on  the  north 
coast  of  South  America,  and  on  the  coasts  of  Chili  and  Peru  on 
the  South  Pacific  ocean. 

SIERRILLO,  the  term  for  a  little  hill,  being  a  diminutive 
from  Sierra ;  in  which  sense  it  is  used  on  the  south-west  coast 
of  South  America  also. 

SIEVE,  or  Seave,  an  instrument  serving  to  separate  the 
fine  from  the  coarse  parts  of  powders,  liquors,  &o.  and  to 
cleanse  pulse  and  corn  from  dust,  light  grain,  &c. 

SIGAH  Gush,  in  Zoology,  the  name  of  a  Persian  animal  of 
the  cat  kind,  and  no  way  differing  from  the  lynx,  only  that  it 
has  no  spots. 

SIGHING,  an  effort  of  nature,  by  which  the  lungs  are  put 
into  quicker  motion,  and  become  more  dilated,  so  that  the  blood 
passes  more  freely,  and  in  greater  quantity,  to  the  left  auricle, 
and  thence  to  the  Tentriole. 

SIGHT.    &«Eye. 

SIGHTS  of  a  Quadrant,  &c.  thin  pieces  of  brass  raised 
perpendicularly  on  its  side,  or  on  the  index  of  a  theodolite, 
oiroumferentor,  &c. 

SIGN,  in  Astronomy,  a  constellation  containing  a  twelfth 
part  of  the  zodiac,  or  thirty  degrees. 

SIGNALS,  certain  notices  used  to  communicate  intelligence 
to  distant  objects.  At  sea  tbey  are  made  by  firing  artillery, 
displaying  flags  and  pendants,  lanterns  or  fire- works,  as  rockets 
and  false-fires,  and  these  are  combined  by  multiplication  and 
repetition;  by  which  combination  of  signals,  previously  known, 
the  admiral  conveys  orders  to  his  fleet,  every  squadron,  every 
division,  and  ship,  of  which,  has  its  particular  signal.  Every 
ship  to  which  a  signal  is  made,  immediately  answers  it  by 
hoisting  some  particular  flag,  to  shew  that  she  has  received 
and  understands  the  order  thereby  conveyed.  Ail  signals  may 
be  reduced  into  three  different  kinds,  viz.  those  which  are 
made  by  the  sound  of  particular  instruments,  as  the  trumpet, 
horn,  or  fife;  to  which  may  be  added,  striking  the  bell,  or 
beating  the  drum.  Those  which  are  made  by  displaying  pen- 
dants, ensigns,  and  flags  of  different  colours ;  or  by  lowering  or 
altering  the  position  of  sails ;  and,  lastly,  those  which  are  exe- 
cuted by  rockets  of  different  kinds,  by  firing  cannon  or  small 
arms,  by  artificial  fire-works,  and  by  lanterns.  All  signals,  to 
be  effectual,  must  be  simple,  and  composed  in  such  a  manner 
as  to  express  the  same  signification  at  whatever  mast-head  or 
yard-arm  they  may  be  displayed  from.  They  should  be  issued 
without  precipitation,  exposed  in  a  conspicuous  place,  so  as  to 
be  seen  at  a  distance,  and  sufficient  time  should  be  allowed 
to  observe  and  obey  them.  Signals  arc  very  numerous  and 
important,  being  all  appointed  and  determined  by  order  of  the 
lord  high  admiral,  or  lords  of  the  admiralty,  and  communicated 
in  the  instructions  sent  to  the  commander  of  every  ship  of  the 
fleet  or  squadron,  before  their  putting  out  to  sea.  Few  subjects 
have  more  seriously  engaged  the  attention  of  nautical  men 
than  that  of  signals ;  the  labour,  however,  and  study  that  has 
hitherto  been  expended  on  them,  appear,  even  in  the  opinion 
of  the  inventors  themselves,  not  to  have  been  completely  pro- 
ductive of  that  precision  and  correctness  in  conveying  orders 
which  is  certainly  the  grand  desideratum.  The  object  is  un- 
doubtedly of  the  first  consequence  to  a  maritime  power ;  the 
greatest  inconveniencies  have  at  different  times  arisen,  as  well 
in  action  as  on  other  occasions,  from  the  imperfect  state  of  the 
code,  and  consequently  every  attempt  to  improve  its  effects, 
and  diminish  its  imperfections,  is  truly  laudable  and  worthy  of 


consideration.  The  firing  of  great  guns  is  common  in  the  day 
night,  or  in  a  fog,  to  make  or  confirm  signals  ;  yet  it  awst  be 
confessed,  that  too  great  a  repetition  is  apt  to  introduce  out- 
takes  and  confusion,  as  well  as  to  discover  the  track  of  tat 
squadron.  The  report  and  flight  of  the  rockets  is  liable  to  tat 
same  objection,  when  at  a  short  distance  from  the  eneay. 

Sit/nals  by  Dt»y. — When  the  commander-in-chief  would  hate 
them  prepare  for  sailing,  he  first  loosens  bis  fore- top-sail,  aid 
then  the  whole  fleet  are  to  do  the  same.  When  he  would  have 
them  unmoor,  he  loosens  his  main-top-sail  and  fires  a  gus, 
which  in  the  royal  navy  is  to  be  answered  by  every  flag-ship. 
When  be  would  have  them  weigh,  he  loosens  his  fore-top-sail 
and  fires  a  gun,  and  sometimes  hauls  home  bis  sheets ;  the  gsa 
is  to  be  answered  by  every  flag-ship,  and  every  ship  to  get  to 
sail  as  soon  as  she  can.  If  with  tlie  leeward  side,  the  stern- 
most  ship  is  to  weigh  first.  When  he  would  have  the  wea- 
ther most  and  headmost  ships  to  tank  first,  he  hoists  the  oavoa- 
flag  at  the  fore-top-mast  head,  and  fires  a.  gun,  which  eaei 
flag-ship  answers ;  but  if  he  would  have  the  sterofnest  and 
Iccwardmost  ships  tack  first,  he  hoists  the  anion-flag  at  the 
mizzen-top-mast  head,  and  fires  a  gun ;  and  when  he  would  have 
all  the  whole  fleet  tack,  he  hoists  an  onion,  both  on  the  fMt 
and  mizzen-top-mast  heads,  and  fires  a  goo.  When,  in  sad 
weather,  he  would  have  them  wear  and  bring  to  the  other  tack, 
he  hoists  a  pendant  on  the  ensign-staff  and  fires  a  gen,  ami 
then  the  lecwardmost  and  sternmost  ships  are  to  wear  first  sal 
bring  on  the  other  tack,  and  lie  by,  or  go  on  with  an  easy  sail 
till  he  comes  ahead  :  every  flag  is  to  answer  with  the  saaw 
signal.  If  they  are  lying  or  sailing  by  a  wind,  and  the  admiral 
would  have  them  bear  up  and  sail  before  the  wind,  he  heists 
his  ensign  and  fires  a  gun,  which  the  flags  are  to  answer ;  aad 
then  the  leewardmost  ships  are  to  bear  up  first,  and  to  give 
room  for  the  weathermost  to  wear,  and  sail  before  the  wind 
with  an  easy  sail,  till  the  admiral  comes  ahead.  Bat  if  it 
should  happen,  when  the  admiral  has  occasion  to  wear,  aad 
sail  upon  the  wind,  that  both  jack  and  ensign  be  abroad,  at 
will  haul  down  the  jack  before  he  fires  the  gun,  to  wear  aai 
keep  it  down  till  the  fleet  is  before  the  wind.  When  they  sat 
sailing  before  the  wind,  and  he  would  have  them  bring  to,  wna 
the  starboard  tacks  aboard,  be  hoists  a  red  flag  at  the  flag-stsf, 
on  the  mizzen-top-mast  head,  and  fires  a  gun.  But  if  they  are 
to  bring  to  with  the  larboard  tack,  he  hoists  a  bloe  flag  at  the 
same  place,  and  fires  a  gun,  and  every  ship  is  to  answer  the  git. 
When  any  ship  discovers  land,  he  is  to  boist  his  jack  and  en- 
sign, and  keep  it  abroad  till  the  admiral  orcommander-ia-caief 
answers  him  by  hoisting  his;  on  sight  of  which  he  is  to  haw 
down  his  ensign.  If  any  discover  danger,  he  is  to  tack  sad 
bear  op  from  it,  and  to  hang  his  jack  abroad  from  the  iiauv 
top  mast  cross-trees,  and  fire  two  guns ;  but  if  he  shoold  strike 
or  stick  fast,  then,  besides  the  same  signal  with  his  jack,  at  h 
to  keep  firing  till  he  sees  all  the  fleet  observe  him,  and  aveid 
the  danger.  When  any  sees  a  ship  or  ships  more  than  a* 
fleet,  he  is  to  put  abroad  his  ensign,  and  there  keep  it,  til  aw 
admiral's  is  out,  and  then  to  lower  it,  as  often  as  he  sees  ships, 
and  stand  in  with  them,  that  so  the  admiral  may  know  wkica 
way  they  are,  and  how  many  ;  but  if  be  be  at  such  a  distaste 
that  the  ensign  cannot  well  be  discovered,  he  is  then  to  lay  ha 
head  towards  the  ship  or  ships  so  descried,  and  to  brail  ap 
his  lower  sails,  and  continue  hoisting  and  lowering  bis  top-safe, 
and  making  a  waft  with  his  top-gal lant-salls,  till  he  is  pereerv ed 
by  the  admiral.  When  the  admiral  would  have  the  vice- 
admiral,  or  him  that  commands  in  the  second  post  of  the  fleet, 
to  send  out  ships  to  chase,  he  hoists  a  flag,  striped  white  aad 
red,  on  the  flag-staff,  at  the  fore-top-mast  head,  and  fires  a  gva. 
But  if  he  would  have  the  rear  admiral  do  so9  he  then  hoists  the 
same  signal  on  the  flag-staff  at  the  mizzen-top-mast  head,  and 
fires  a  gun.  When  the  admiral  would  have  any  ship  to  chase  to 
windward,  he  makes  a  signal  for  speaking  with  the  captain,  aad 
he  hoists  a  red  flag  in  the  mizzen-shroods,  and  fires  a  gva ;  bat,  if 
to  chase  to  leeward,  a  blue  flag;  and  the  same  signal  is  node 
by  the  flag  in  whose  division  the  ship  is.  When  he  would  have 
them  give  over  the  chase,  be  hoists  a  white  flag  on  the  flag-staf 
at  the  fore-top-mast  bead,  and  fires  a  gun ;  which  signal  h  to 
be  made  also  by  that  flag-ship  which  is  nearest  the  ship  that 
gives  the  chase,  till  the  chasing  ship  sees  the  signal.  In  ease 
of  springing  a  leak,  or  any  other  disaster  that  disables  **  ~ 
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ship  from  keeping  company,  they  are  to  haul  up  their  courses, 
and  (ire  two  guns.  When  any  ship  would  speak  with  the 
admiral,  be  roust  spread  en  English  ensign  from  the  head  of 
his  main  and  fore-top-mast  downwards  on  the  shrouds,  lower- 
ing his  main  or  fore-top-sail,  and  firing  guns  till  the  admiral 
observes  him;  and  if  any  ship  perceive  this,  and  judge  the 
admiral  does  not,  that  ship  must  make  the  same  signal  to 
acquaint  the  admiral  therewith,  who  will  answer  by  firing  one 
gun.  When  the  admiral  would  have  the  lleet  to  prepare  to 
anchor,  he  hoists  an  ensign,  striped  red,  blue,  and  white,  on 
the  ensign-stalT,  and  fires  a  gun,  and  every  ling-ship  makes  the 
same  signal.  If  he  would  have  the  licet  moor,  he  hoists  his 
mizzen- top- sail  with  the  clucJines  hauled  up,  and  fires  a  gun. 
If  he  would  have  the  fleet  cut  or  slip,  he  loosens  both  his  top- 
sails, and  fires  two  guns ;  and  then  the  leeward  ships  are  to 
cat  or  slip  first,  to  give  room  to  the  wcathermost  to  conic  to 
sail.  So.  if  he  would  have  any  particular  ship  to  cut  or  slip, 
and  to  chase  to  windward,  he  makes  the  signal  for  speaking 
witli  that  ship,  hoists  a  red  flag  in  the  mizzen-shrouds,  and  fires 
a  gun  ;  but  if  the  ship  is  to  chase  to  leeward,  he  hoists  a  blue 
flag  as  before.  If  he  would  have  the  fleet  exercise  their  small 
arms,  he  hoists  a  red  flag  on  the  ensign-stall',  and  fires  a  gun  ; 
but  if  the  great  guns,  then  he  puts  up  a  pendant  over  the 
red  flag. 

Signals  by  Sight. — Night  signals  should  be  used  as  little  as  pos- 
sible, since  they  are  frequently  misunderstood.  Of  necessity, 
tbey  must  he  composed  of  cither  sound  or  light,  or  the  two 
blended  together.  Those  to  be  observed  at  an  anchor,  weighing 
anchor,  and  sailing,  are  as  follow  :  when  the  admiral  would  have 
the  fleet  to  unmoor  and  ride  short,  he  hangs  out  three  lights,  one 
over  another,  in  the  tnain-top-niast  shrouds,  over  the  constant 
light  in  the  main-top,  and  fires  two  guns, which  are  to  be  answered 
by  flag-ships ;  and  each  private  ship  hangs  out  a  light  in  the 
mizzen-sbrouds.  N.  B.  All  guns,  tired  for  signals  in  the  night, 
must  be  fired  on  the  same  side,  that  they  may  make  no  altera- 
tion io  the  sound.— When  he  would  have  them  weigh,  he  hangs 
a  light  in  the  main-topmast  shrouds,  and  fires  a  gun,  which  is 
to  be  answered  by  all  the  flags,  and  every  private  ship  must 
bang  oat  a  light  in  her  mizzen  shroud.  When  he  would  have 
them  tack,  ho  hoists  two  flags  on  the  ensign-staff,  one  over 
another,  above  the  constant  light  In  his  poop,  and  fires  a  gan, 
which  is  to  be  answered  by  all  the  II ass ;  and  every  private 
ship  is  to  hang  out  a  light  extraordinary,  which  is  not  to  be 
taken  in  till  the  admiral  takes  in  his.  After  the  signal  is  made, 
the  leewardmost  and  sternmost  ships  must  tack  as  fast  as  they 
can,  and  the  sternmost  flag-ship,  after  she  is  about  on  the  other 
tack,  is  to  lead  the  licet,  and  hei  they  arc  to  follow,  to  avoid 
tunning  foul  of  one  another  in  the  dark.  When  he  is  upon  a 
wind,  and  would  have  the  fleet  veer  and  bring  to  on  the  other 
tack,  he  hoists  up  one  light  on  the  mizzen-tack,  and  fires  three 
fans,  which  is  to  be  answered  by  the  flag-ships,  and  then  every 
private  ship  mast  answer  with  one  light  at  the  mizzen- peck. 
The  sternmost  and  leewardmost  ships  are  to  bear  up  as  soon  as 
tbe  signal  is  made.  When  he  would  have  them  in  blowing 
weather  to  lie  by,  short,  or  a-hull,  or  with  the  head-sails  braced 
to  the  mast,  he  will  form  lights  of  equal  height,  and  lire  five 
guns,  which  are  to  be  answered  by  the  Hag-ships,  and  then 
every  private  ship  must  shew  four  lights  ;  and  after  this,  if  be 
would  have  them  make  sail,  he  then  tires  ten  guns,  which  are 
to  be  answered  by  all  the  flags,  and  then  the  headmost  and 
wcathermost  ships  are  to  make  sail  first.  When  the  fleet  is 
sailing  large,  or  before  the  wind,  and  the  admiral  would  bring 
them  to,  and  lie  by  with  their  starboard-tacks  aboard,  he  puts 
out  four  lights  in  the  fore-shrouds,  and  fires  six  guns ;  but  if 
with  the  larboard-tacks  aboard,  he  fires  eight  guns,  which  are 
to  be  answered  by  the  flag-ships,  and  every  private  ship  most 
shew  four  lights.  The  windward  ships  most  bring  to  first. 
Whenever  the  admiral  alters  his  course,  he  fires  one  gun, 
without  altering  his  lights,  which  is  to  be  answered  by  all  the 
flag-ships.  If  any  ship  have  occasion  to  lie  short,  or  by,  after 
the  fleet  has  made  sail,  he  is  to  fire  one  gan,  and  shew  three 
lights  in  the  mizzen -shrouds.  When  any  one  first  discovers 
land,  or  danger,  he  is  to  shew  as  many  signs  as  he  can,  to  fire 
one  goa,  and  to  tack  or  bear  away  from  it;  and  if  any  one 
happens  to  spring  a  leak,  or  be  disabled  from  keeping  company 
with  the  fleet,  be  bangs  oat  two  lights  of  equal  height,  and  fires 
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guns  till  be  is  relieved  by  some  ship  of  the  fleet.  If  any  one 
discovers  a  fleet,  he  is  to  fire  guns,  make  false  fires,  put  one 
light  out  on  the  main-top,  three  on  the  poop,  to  steer  after 
them,  and  to  continue  firing  of  guns,  unless  the  admiral  calls 
him  off  by  steering  another  course,  and  firing  two  or  three  guns; 
for  then  he  must  follow  tbe  admiral.  When  tbe  admiral  an- 
chors, he  fires  two  guns,  a  small  space  of  time  one  from  the 
other,  which  arc  to  be  answered  by  the  flag-ships,  and  every 
private  ship  must  shew  two  lights.  When  the  admiral  would 
have  the  fleet  to  moor,  he  puts  a  light  on  each  top-mast  head, 
and  fires  a  gun,  which  is  to  be  answered  by  the  flag-ships,  and 
every  private  ship  is  to  shew  one  light.  If  be  would  have  them 
lower  their  yards  and  top-masts,  he  hoists  one  light  upon  his 
ensign-staff,  and  fires  one  gun,  which  is  to  be  answered  by  tbe 
flag-ships,  and  every  private  ship  is  to  shew  one  light.  And 
when  ho  would  have  them  hoist  their  yards  and  top-masts,  be 
puts  out  two  lights,  one  under  the  other,  in  the  mizzen-top-mast 
shrouds,  and  fires  one  gun,  which  is  to  be  answered  by  the 
flag-ships,  and  each  private  ship  must  shew  one  light  in  the 
mizzen-shrouds.  If  any  strange  ship  be  discovered  coming  into 
the  fleet,  the  next  ship  is  to  endeavour  to  speak  with  her,  and 
bring  her  to  an  anchor,  and  not  suffer  her  to  pass  through  the 
fleet.  And  if  any  one  discovers  a  fleet,  and  it  blows  so  hard 
that  he  cannot  come  to  give  the  admiral  timely  notice,  he  is  to 
hang  out  a  great  number  of  lights,  and  to  continue  firing  gnn 
after  gun,  till  the  admiral  answers  him  with  one.  When  the 
admiral  would  have  the  fleet  to  cut  or  slip,  he  hangs  out  four 
lights,  one  at  each  main-yard-arm  and  at  each  fore-yard-arm, 
and  fires  two  guns,  which  arc  to  be  answered  by  the  flag-ships, 
and  every  private  ship  is  to  shew  one  light. 

Signals  in  a  F<*g. — Fog  signal*  can  only  be  composed  of 
sound  at  different  intervals.  When,  therefore,  the  admiral 
would  have  them  weigh,  he  fires  ten  guns,  which  ever)  flag-ship 
is  to  answer.  To  make  them  tack,  he  fires  four  guns,  which 
are  to  be  answered  by  the  flag-ships,  and  then  the  leewardmost 
and  sternmost  ships  must  tack  first,  and  after  they  arc  about, 
to  go  with  the  same  sail  they  tacked  with,  nod  not  to  lie  by, 
expecting  the  admiral  to  come  a-head,  and  this  is  to  avoid  the 
danger  of  rnnning  foul  of  one  another  in  thick  weather.  When 
the  admiral  brings  to,  and  lies  with  his  head-sails  to  the  mast, 
if  with  the  starboard  tack  aboard,  he  fires  six  guns;  but  if  with 
the  larboard  tack,  he  fires  eight  guns,  which  the  flag-ships  are 
to  answer.  And,  after  this,  if  he  make  sail,  he  fires  ten  guns, 
which  the  flag-ships  must  answer,  and  then  the  headmost  and 
wcathermost  ships  are  to  make  sail  first.  If  it  grow  thick 
and  foggy  weather,  the  admiral  will  continue  sailing  with  the 
same  sail  set  that  he  had  before  it  grew  foggy,  and  will  fire  a 
gun  every  hour,  which  the  flag-ships  must  answer  by  firing  of 
muskets,  beating  of  drums,  and  ringing  of  bells.  Hut  if  he  be 
forced  to  make  either  more  or  less  sail  than  he  had  when  the 
fog  began,  he  will  fire  a  gun  every  half  hour,  that  the  fleet  may 
discern  whether  tbey  come  up  with  the  admiral,  or  fall  asteru 
of  him  ;  and  the  flags  and  private  ships  are  to  answer  as  before. 
If  any  one  discovers  danger  which  he  can  avoid,  by  tacking  and 
standing  from  It,  he  is  to  make  the  signal  for  tacking  in  a  fog ; 
but  if  he  should  chance  to  strike  and  stick  fast,  he  is  to  fire 
gun  after  gun,  till  he  thinks  the  rest  have  avoided  the  danger. 
When  the  admiral  would  have  the  fleet  to  anchor,  he  fires  two 
guns,  which  the  flags  are  to  answer ;  and  after  he  has  been 
half  an  hour  at  anchor,  he  will  fire  two  guns  more,  to  be  an- 
swered by  the  flags,  as  before,  that  all  the  fleet  may  know  it. 

Signals  for  calling  Officers  on  btrnrd  the  Admiral.— When  the 
admiral  puts  abroad  an  union- flag  in  the  mizzen-shrouds,  and 
fires  a  gun,  all  the  captains  are  to  come  aboard  him ;  and  if 
with  the  same  signal  there  be  also  a  waft  made  with  the  ensign, 
then  tbe  lieutenant  of  each  ship  is  to  come  on  board.  If  an 
ensign  be  put  abroad  in  the  same  place,  all  the  masters  of  the 
ships  of  war  are  to  come  on  board  the  admiral.  If  a  standard 
on  the  flag-staff  be  hoisted  at  the  mizzen- top  mast  head,  and  a 
gan  fired,  then  all  the  flag-officers  are  to  come  on  Ixvird  the 
admiral.  If  the  English  flags  only,  then  a  standard  in  the 
mizzen-shrouds,  and  fire  a  gun  ;  if  the  flairs  and  land  general 
officers,  then  the  admiral  puts  abroad  a  standard  at  the  misxen- 
top-tnast  head,  and  a  pendant  at  the  ..izzen-peek,  and  fires  a 
gun.  If  a  red  flag  be  hoisted  in  the  mizzen-shrouds,  and  a  gan 
fired,  then  the  esptarns  of  bit  own  squadron  arc  to  come  aboard 
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*sfcf  f  •*!»  -aw  iw«f  acssi  hm  vf  nan  i  waft 
m»iU  Lr-  <\*t&*  hr  is  if»  »iit  i#  «ar!i  aid  wu  9uar  i#i 
•r.jfc*»i  *  »r  t*mmti>  «  **jtir  Sat;.  **  jrrorp-.  bm  hr  Tr>-i<l- 
mf4  ^  >r  Lard  vwaofcfrfut*  n  Sr  ysvinj*  y»r.  irut  ul  he 
*j0r0}0n*  if  •»*  <r(pwfn.4  <rr»  i»  ;.i  »n  »/uwt1  far  artmiril  l"  « 
*#nr  f*r.  *•'     brrt   t#-    -*~>r   tttsr.irsgt     wut    .hr    Marain*    w"  u« 

^-rMrl".*  IW«*»  M*Br  1*1  *wwr*  *fUl  I"  »  »--IT.  rt  "irf'nn*.  llr 
i»i»i«*n».  V  ,m  -«  fs«n/l:OT<l  «  */us««-r1  >n  hr  *:i!»tc:i--ita*r 
«»#t  «  f.»n  i/^.-f  br  .-»  *ivi  -rw  fffmir.«i<  no**  •nim-  in  vmrt 
hr  fidt.ir^  .  .»iif)  V  im  hr  irtlmirfi  *>vUil  i4**aK  ■  ill  tir 
•jrVvu  if  »»fc  aw«i  tivit.wui  ir  v  11  i.-i^r  i  ifruiatlt  \n  iir 
wnmrt-'yr**  *rwt  ir.*  <  jm  unit  l*  »  lb  '.c*  imTivuinn  %  wi\i 
m  ntut-  r»!»  'sir  •n«;,»  «ti*|  hr  wmr  nc.iai  Or  »1W  T  li! 
»*v»i«f  :*jr.*t*  •*»!»  |j#-  imlrnstnu  vf*  wu;  l»r*ir.-i;ar  tiiirj.  ie 
SmrUrji  l»r  *trtv*i  V\r  iir  «^o'airt  «mt  %  v'ftL  *i*«i  »  til  :•*»  -n- 
arf.t  V  »#».»  *.ir  w\rrt\r*\  w\nlil  !*•.■•»  It  I  hr  Vflrtrtri  H  ".ih 
%*j*  vvnr  m#f*»r  u<  .«^j^i  *rut  :or;w  n!i  iirm.  ir  inisu  I 
f*»T.  \-<\tvm  *iut  »"ii*r  «t  lir  iiiax^n^rrsr.  in*t  ir*-i  *  1 1:1  m: 
I*  «r  «  viM  rorsrif  »  ::»  W  ytifw^Hf  «iHi>'l  #7UlP.r  it  TlAM.'t 
4  netted  V»r  .njr.KW.ivr  »  »h  tut  VtO'^rtrt  .rtr  'i?art<  IO*wi  tnil  1 
«4t'#  r  t:»  '«  p^#«^  ;:"  *i\  lir,  >ifin«*jn  ^nrt  i4rj.»i  *r»  M  wtlrt 
vt  vw**"l  -nsiiineff  trwt  wrtinl  lie  inf.iat  .i  t  ^^mtinT  m  Mr 
l<i»f.f»Mir  UW0.-1  vt  lie  ww*n-vrto  "»*■<»  iif'«rt.  *:i*t  %  r»n  ir*?i 
«H«t   i*  tr  wiM    »s#-'*  -'iahi  *Ji«»«r  %ii»   lino    ■**isr#.  ir    win;   .»i 

»  r-v  i*.  ir.i  *»<  :ir  yrulapM  *>\t\  i«-»-r  #»\  r  liUt.  Tw  «T.l^k  ril"" 
*Hr  tvU£  -w'.  4  A  V,»nr,  \^  ir.^r  1  »i^i.  ti^ani*.i  4ml  *.*nr-i.  J 
''•^  >^nj1'«#rtr  »*v<«M  vt  *:»e  tar  -»{^ir  *irt  ".it»  in  22^0-^0- <nrLir. 
trwt  ^tvl  «  f\t\  ifvi  *tui  *'  v»  *v\*A  \Ht*  '.w»-n  •-najt*-  *ny 
•**■•>  »*Mr:  v  w»?  .«i  \$*n  ».e-w  »  r:i#vi-  v»»iuivi'  "»»i  vwr! 
juMi  v*  Vr*r»4  **.»^  p^uiunt  *<  «V^*iii«i.  *n*l  ir*i  :w*  ri.w. 
Ittrt  H^.  4^l«n>^i  »*v^*1  is*-*'*  4.:  *:»«i  v,!**.!  .*  i*t  i*»?»t  v.  -..-.fim 
Vi  w»<"1  t»m  ««krtn*«/1  *»w1  ariieri  .ir  wiim  4  j^iii-ir.*.  vi  v.w 
l*r  *ef-*JT  wa  '^*  'i%r,  Vr**-'.-,>  n^if  4iui  <niz2A!t"'/&^-4ui.K  !•••*»:. 

*>Wt  1"««  VW»  />**      V»*  .^   ne    rv»/.  .ia  '•  Mi*rn  -rn^Vt.    .!•»  ,ir.»  «i< 
»*«  jr.v'^Ar    %4  v»/r.-*    avt  1^*^  '  »*>  j  ill,     W  .vt a  t.i^  i*Mii r*i 

•-W-/A  .*V  ?A+.   V*W.4^*f*y*%\t   \*\f'+\<\      *\4  »  :rtl  W.Tll  ft,!tt  Mat 

%'tjfiAJifwr  Hi* *i*      Wv.ft  fiv^  */!-\.ra!   *»vi'.*l  h^v*  ?i-j^  tost 

^,i"*^-il-»/  *t  #a^  iift.««n-^Atr  *n^  ftf^t  4  fin,  aa-l  *'j^ry  Cax- 
t«t>  <^r^t  f(V<  «*m^  B«#t  wh+t\  '.h*1?  zr+u*  form  *  V.rs,  r.i  bat:!^. 
vw  *Sf**^  '/  *iW/-«^»f.  ke  hM«f<  a  ^+rA*ul  ».tr«  th<  union- 
^-#/  *a  HfV.#  »vr  w#o!/l  ;;*•*,  ■■■'.  i<iin.T*l  '>{  ih*  whitft,  or 
Xt*  *Aj»/  wnvfw^A^t  i^  tA*,  t^yy#^<1  ^>tt.  t/»  u/.k.  and  end*** oar 
t^  y*»A  fiw.  »i.v1  ^f  th«:  *r*mi  u*.  tpr'.a/!<  a  while  fl%z  oiricr 
ffc4  H*jr  *f  »>,*,  rr.^iri  it,y  tn*v  r.'*'!.  %rrf  drt%  a  z**B ;  and  when 
fc*.  *'nl4  K»'*  ''it  vi#v*  *'!•». if*;  '#:"  fh'  M'i'i  4o  to.  be  doth  the 
m<w  »ifh  f#.i  Mi»,  fl*jr.  If  \+  w#:jNi  !/a,/i  th',  » ice- admiral  of 
f**  »;#4  Go  v,  >.*  w*At  n  i*A  f*x  rro.ii  lii^i  ^ap.  on  the  fore- 
%i*y  tu%**  \v**t\  Or*nm*t4  on  ft*,  hv.k  «ta>  ;  if  the  vie^-admiral 
of  IM  Mi*,  M  %;*•***.%  %  \,\n*,  Ct*r  U*..  and  firfr*  a  *nn.  If  he 
w/nf/j  hat*  (a*,  re^f  4/lrriiral  of  Ir.e  f-d  do  *o,  he  hoi%t4  a  red 
t\%t  **  lk+  &*T  *f*R  '**  tu*<  iu\xx*n  v>\>-tn*\\  head  ;  if  the  rear- 
*Atinf*\  *A  the  ■*U.i'-,  a  white  (l*% :  if  the  rear-admiral  of  the 
Mi*  a  Mar  fUr.  arid  ond^r  ft  a  pendant  of  the  $ame  colour, 
with  4  |rfio  ff  he  IV  to  \*-<"*%i<\  of  th^  tVet,  or  any  part  of  it, 
Mod  )t*  **m'A  h^ve  th^'ft  Utar  down  info  hi*  wake  or  track,  he 
hoi«f  4  a  Moe  fl^af  at  the  miZ7,';n-p':rk.  and  fir*-*  a  run.  If  he 
wotfld  hr  to  \**"+Af<\  of  the  enem>,  and  hi»  fleet,  or  an>  part  of 
if,  r>  to  leeward  of  him,  in  order  to  hring  tho^e  ships  into  a 
linef  ho  r>ar*  dotrn  with  a  hlue  flag  at  the  mizzen-peek,  under 
the  union- flajr,  which  i*  the  signal  for  brittle,  and  fire*  a  gun; 
and  fh'.n  fho«e  •bijn  that  are  to  leeward  of  him  must  endeavour 
to  %*\  Ittto  hi«  wak/r  or  frark,  aecordinic  to  their  station  in  the 
If  ft*-  of  hat  He.  WrVn  the  fleet  is  sailing  before  the  wind,  and 
h<*  would  have  him  who  commands  in  the  second  post,  and  the 
ship  of  fh';  starboard  quarter,  to  clap  by  the  wind  and  come  to 
the  starboard  fa'-k,  he  hoists  a  red  flag  at  the  mizzen- top- mast 
hf-ad  ,  but  a  blue  one,  with  ft  gun,  if  he  would  have  ships  of 
the  larboard  quarter  come  to  the  larboard  tack.  If  the  van  are 
to  fai.k  first,  hr  tpr^ads  the  union  flag  at  the  flag- staff,  on  the 
fofi  fop  must  hf-ad.  arid  fires  a  gun,  if  the  red  flag  be  not 
abroad  ,  hot  if  it  bet,  then  he  lowers  the  forc-top-sails  a  little, 
•nil  lite  union  is  spread  from  the  cap  of  the  fore-top-mast 


n  **x  irs.  ir-  wiHrs  b#>  ttsmmi  Inr  m  ^e  tcaaT-f  ax  at  the 
iuzzf-n-oG-iia*f  van-  and  irm  &  can.  *fnea  ail  xhe  fax-ships 
w»  a  ioiw>7.  jr.*  m!  be-  iaaj-miD^  are  3D  -znm*  i~to  his  wake 
v  *r-«#-x.  sr  wnsc  t  *pri  Iaap^t  us  wiior  n-4ieua>.  aori  if  res  a  con. 
uut  ul  zir  tac-^uus  suit  ia  tur  same.  Lf  ise  would  has e  hm 
vio  'nmnisniL-  n  ~tie  frsnmi  kk*c  it  lis  sqaadrmi  to  make 
nur»  caii.  ^i.nxa  unueit  lflorrea  suL  xe  'soists  a  white  flax  oa 
hr  kasi^i--ir:tJ  mi  i  ie  txu  ■mnmsHMto  da  die  third  post  be 
n  tit  wi  ir  ir  i>u  i  ii iic  Uc  iaa  irr»  i  X3H~  sad  ail  the  fax- 
iMirj«t  sji-i  ia*-:  he  ..sine  H'jiai.  Wieae^^r  he  hoists  a  red 
!%r  m  !t>!  l.tiz-jxad  u  lie  br^-ao-4iasC  lead,  and  ires  a  rna. 
.-.*-—  (fug  n  xj^  {,*-*  biia7  lie  -Jieir  itmasc  endeasoar  to  es- 
nx*  "h«*  •nt-n*'  n  -a«*  imi.T  ansarrnHMi  "hem.  lsjnea  he  bouts 
\  viu.*  lac  h:  li:*  lusB-a-oi^x.  ina  ir*s  i  run.  thesi  all  the 
fm:id  rtriri?.f  ir  h.h  funnomu  suu  irr  aoc  it  the  line  of  battle 
in  m  r:ime  i!H!«-  n«  «en  L"  uie  1eet  a«  sailiac  bj  a  wind 
n  "he  ini*  u'  iuiip.  uui  The  uiinini  srooiti  have  them  brace 
•jr»;r  i^mi-saii:*  ii  he  nasL.  le  imats  *u  a  yeil«w  fax  on  the 
lac  *.uf  ic  :te  mzsea-^ip-nias;  icait.  usd  ires  a  gun.  whick 
::ii*  1^c-4iiiT3.i  ire  "n  ia*w-ir.  uui  ^ies  die  shfps  in  the  rear 
Tnwr  im:s  irir.  A.tir  ins.  :i"  le  -minid  ha^e  them  fall  their 
i*r*it-4aii4  ion  i:.iiit  in.  le  uiia'^  l  ytdnw  tlax  'Jo  the  dax-staf 
ir'  .i.!  .'iir-  -in-nrt^r  m  hi.  inti  irrs  i  xua.  wiich  the  flax-ships 
uui'  i;t.i^r-jr.  imi  'jiei  Jie  «::ni  a  Me  via  mi»t  fail  fir<t  and 
rnr  in.  I;  vies  mi«  «CJa*  j»  ii.t*if  "Ji**  n*d  flax  at  the  forr- 
"'.c^nrn-  ir»art  ie  uri«L  je  Hjr-iiid  *Jie  y*IIow  flax  under  the 
re::.  I'  Me  ie&rj.  leinc  iear  jae  kaaZ\nr.  and  the  admiral 
w  viiti  i.i  j*  i*L  Me  ims4  :u  Lack  ^:cetier.  the  *ooar*r  to  lie  ia  a 
po^r.ir:  ~m  *nxrcis  -ie  enemy,  ie  luiLsu  in  anioo-flas;  on  eark 
1as-v.i'J  izzw.  .i;re  urn  iii:Bi*n~JO>aast heads,  and  6resacao; 
in:  i:'.  Me  iax-4niT?i  ir:  t«i  <«;  ::ie  sime.  The  fleet  beinciaa 
:e  :r  iitr:^.  ::  ie  w  miii  i.i^e  Me  »aip  that  leads  the  van  hoist, 
-ivrer-.  wt,  ;r  3noi  ic  137  :c'ue  m."*-  he  spreids  a  yellow  flax 
i-.'.ir  M^t  1:  ii*  3tixzi:a-Mc-aia^i  kead.acd  tires  a  sun.  wsiea 
•ir**.  ue  :Ttr-4ap4  in  za  ij!n«f.  and  ib«?a  the  admiral  wffl 
:!•;■*:.  o-aer.  s-^t.  <jr  !iai!  <ip  wi^  *aJ  wiich  he  would  hare  tat 
vii^  mi:  '.*\±+  Mt;  Tii  d:.  wiin:a  U  :o  be  answered  by  the  flag. 
*.t»£*  c*'  Me  :W'_  W  it; a  Me  enemy  mas.  and  he  would  have 
tie  w.'.;-  ^.-et  f<-^!-?w  them,  he  make^  ali  the  sail  he  can  after 
Mem  *:=.**'*:.  Lak-:-*  ci-jwa  ihe  fixnil  (yr  the  line  of  battle,  aad 
&rr:«:vo  x  i  r  *  oat  o^  his  bow  -chase,  which  the  flax-  ship  answers; 
a&d  z'r^n,  c«ery  ship  is  to  endeasonr  to  ccue  up  with  and  board 
the  enemy.  When  he  wowld  have  the  chase  civ  en  over,  he 
hoi»ii  a  w  ate  fix  at  the  fore-top- mast  Lead,  and  fires  a  ro. 
If  he  moold  have  the  red  squadron  drawn  into  a  line  of  battle. 
one  a!  reast  of  another,  he  pots  abroad  a  flax,  striped  red  aad 
while,  on  the  tlax-st^flf  at  the  ma:n-top-ma>t  head,  with  a  pea- 
dan!  under  iL  aa£  fires  a  xun.  If  tue  white,  or  second  squadron, 
be  to  do  so.  the  fax  is  striped  red.  white,  and  blue  ;  if  the  blae. 
or  third  squadron,  be  to  do  so.  the  flax  is  a  Genoese  ensign  and 
pendant ;  if  they  are  to  draw  into  a  line  of  battle,  one  ahead  of 
another,  the  same  sixnaU  arc  made  without  a  pendant.  If  the? 
are  to  draw  into  the  line  of  battle,  one  astern  of  another,  whs 
a  large  wind,  and  he  would  have  the  leaders  co  with  the  star- 
board tacks  aboard  by  the  wind,  he  hoists  a  red  and  white  flax 
at  the  mizzen-peck,  and  fires  a  xvn  ;  but  if  they  should  xo  witk 
the  larboard  tacks  aboard  by  the  wind,  he  hoists  a  Geonese 
flax  at  the  same  place,  which  signals,  like  others,  most  he 
answered  bv  the  flax-ships. 

Signals  in  Distress  and  for  Relief.— Signals  betokening  dis- 
tress have  been  already  intimated  in  the  foregoing;  we  shall 
therefore,  subjoin  an  account  of  signals  in  case  ships  or  vessels 
arc  perceived  in  distress.  The  following  are  the  charitable 
institutions  established  at  Bembrough  Castle,  in  the  county  af 
Northumberland,  for  the  assistance  and  relief  of  distressed 
mariners,  published  by  the  direction  of  the  trustees  0/  Nathaniel 
late  Lord  Crewe,  with  the  approbation  of  the  master,  pilots, 
and  seamen  of  the  Trinity  House,  Newcastle.  1.  A  goo. 
(a  ninc-pounder)  placed  at  the  bottom  of  the  tower,  to  be  fired 
as  a  signal  in  case  any  ship  or  vessel  be  observed  in  distress; 
viz.  once,  when  any  ship  or  vessel  is  stranded,  or  wrecked, 
upon  the  islands,  or  any  adjacent  rock.  Twice,  when  any  ship 
or  vessel  is  stranded,  or  wrecked,  behind  the  castle,  or  to  the 
northward  of  it.  Thrice,  when  any  ship  or  vessel  is  stranded, 
or  wrecked,  to  the  southward  of  the  castle,  in  order  that  the 
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Custom-house  officers  and  the  tenants,  with  their  servants,  may 
hasten  to  give  all  possible  assistance,  as  well  as  to  prevent  the 
wreck  from  being  plundered.  2.  In  every  great  storm  two  men 
on  horseback  aro  sent  from  the  castle  to  patrole  along  the  coast 
from  sun-set  to  sun-rise,  that  in  case  of  any  accident,  one  may 
remain  by  the  ship,  and  the  other  return  to  alarm  the  castle. 
Whoever  brings  the  first  notice  of  any  ship  or  vessel  being  in 
distress,  is  entitled  to  a  premium  in  proportion  to  the  distance 
from  the  castle;  and  if  between  twelve  o'clock  at  night  and 
three  o'clock  in  the  morning,  the  premium  to  be  doubled.  3.  A 
large  flag  is  hoisted  when  there  is  any  ship  or  vessel  seen  in 
distress  upon  the  Fern  Islands,  or  Staples,  that  the  sufferers 
may  have  the  satisfaction  of  knowing  their  distress  is  perceived 
from  the  shore,  and  that  relief  will  be  sent  them  as  soon  as 
possible.  In  case  of  bad  weather,  the  flag  will  be  kept  up,  a 
gun  fired  morning  and  evening,  and  a  rocket  thrown  up  every 
Bight  from  the  north  turret,  till  surh  time  as  relief  can  be  sent. 
There  are  also  signals  to  the  Holy  Island  fishermen,  who,  from 
the  advantage  of  their  situation,  can  put  off  for  the  islaods  at 
times  when  no  boat  from  the  main  land  can  get  over  the 
breakers.  Premiums  are  given  to  the  first  boats  that  put  off 
for  the  islands,  to  give  their  assistance  to  ships  or  vessels  in 
distress,  and  provisions  are  sent  in  the  boat.  4.  A  bell  on  the 
south  turret  will  be  rung  in  every  thick  fog,  as  a  signal  to 
the  fishing-boats ;  and  a  large  swivel  fixed  on  the  east  turret, 
will  be  fired  every  fifteen  minutes,  as  a  signal  to  the  ships  with- 
out the  islands.  6.  A  large  weather-cock  is  fixed  on  the  top  of 
the  flag-staff,  for  the  use  of  the  pilots.  6.  A  large  speaking- 
trumpet  is  provided,  to  be  used  when  ships  are  in  distress  near 
the  shore,  or  ate  run  aground.  7.  An  observatory,  or  watch- 
tower,  is  built  on  the  east  turret  of  the  castle,  where  a  person 
it  to  attend  every  morniug  at  daybreak  during  the  winter  sea- 
son, to  look  out  if  any  ships  are  in  distress.  8.  Masters  and 
commanders  of  ships  and  vessels  in  distress,  are  desired  to 
make  such  signals  as  arc  usually  made  by  people  in  their  me- 
lancholy situation.  Besides  these  signals  for  affording  relief, 
stores,  provisions,  necessary  articles  for  raising  ships  tlmt  are 
stranded,  in  order  to  their  being  prepared.  Coffins  for  the 
dead.  he.  arc  also  provided. 

D*y  Signals,  are  usually  made  by  flags  and  pendants,  sonic- 
times  accompanied  with  one  or  more  guns- 

Sight  Signals,  are  either  lanterns  disposed  in  certain  figures, 
mm  lines,  squares,  and  triangles,  or  are  made  with  false  fires,  &n. 

Fog  Signals,  consist  of  operations  which  emit  sound,  as  fir- 
ing cannon  or  muskets,  beating  drums,  ringing  bells,  &c. 

SIGNATURE,  a  subscription,  or  putting  one's  name  at  the 
bottom  of  an  act  or  deed,  in  personal  hand  writing,  or  mark. 

Signature,  in  Printing,  is  a  letter  put  at  the  bottom  of 
the  first  page,  at  least,  in  each  sheet,  as  a  direction  to  the 
binder  in  folding,  gathering,  and  collating  them. 

SIGN ET.    See  Sign  Manual. 

SIGNIFICATION,  the  sense  or  meaning  of  a  word,  phrase, 
emblem,  or  device.  The  signification  of  the  ancient  hierogly- 
phics is  hut  little  known. 

SIGNINUM,  among  the  Romans,  was  a  kind  of  pavement 
mueh  esteemed.  It  was  made  of  powdered  shells  mixed  with 
lime. 

SIGN-MANUAL,  in  Law,  is  used  to  signify  a  bill  or  writing 
signed  by  the  king's  own  hand. 

SIKE,  a  term  provincially  applied  to  a  little  rill,  a  water  fur- 
row, and  a  gutter. 

SIL,  in  Canals,  the  bottom  timbers  of  sluices,  lockgates,  etc. 

Sil,  in  Natural  History,  peculiar  kinds  of  ochres,  well  known 
ss  valuable  paints. 

SILICA,  Silex,  Silicii'm,  or  Silicious  Earth,  is  one  of  the 
most  abundant  substances  in  nature,  and  is  the  chief  component 
part  of  sand,  sandstooe,  flints,  granite,  quarts,  porphyry,  rock 
crystal,  agates,  and  many  precious  stones.  It  is  the  substance 
of  which  the  solid  frame  of  many  mountains  is  composed,  and 
it  probably  is  so  of  a  great  part  of  the  globe  itself.  Its  specific 
gravity  is  about  2  66.  Silex  when  perfectly  pure  is  a  line 
powder,  bard,  insipid,  and  without  smell ;  rough  to  the  touch, 
sad  scratches  and  wears  away  glass.  When  mixed  with  water, 
it  does  not  form  an  adhesive  soft  mass,  and  soon  falls  to  the 
bcttoro,  leaving  the  water  elear.  If  silex  be  very  minutely 
4i%idcd,  it  may  be  dissolved  in  water  to  s  very  small  degree. 


Although  we  cannot  dissolve  silica  artificially,  we  find  it  done 
by  nature.  The  Bath  waters,  and  other  mineral  springs,  con- 
tain silex  in  solution  in  a  very  small  portion.  The  great  springs 
and  waterspouts  of  Geyser  in  the  island  of  Iceland,  which 
project  the  water  ninety  feet  high,  contain  silex  dissolved  by 
some  process  of  nature,  for  the  water  falling  down  deposit's 
such  a  quantity  of  silieious  earth  as  to  form  a  sort  of  cup  around 
the  spring.  In  this  process  the  pressure  and  heat  of  the  water 
may,  perhaps,  greatly  contribute  to  the  e fleet.  Silica  is  a  very 
necessary  component  part  in  good  mortar.  When  reduced  to 
minute  parts  either  by  nature  or  art.  it  is  employed  in  making 
stone- waie.  It  is  the  chief  substance  of  which  glass  is  made, 
for  which  purpose  it  is  smelted  with  the  alkaline  salts  in  a  great 
beat  A  variety  of  these  sails  are  used  for  the  purpose,  and 
metals  are  also  frequently  employed.  Silica,  it  is  probable,  is 
composed  of ox\gcn  and  a  metallic  basis. 

SILK,  the  web  or  envelopment  of  the  caterpillar,  of  a  species 
of  moth  called  the  l'halena  mori.  which  being  convertible  to 
various  purposes  of  utility  and  elegance,  forms  an  important 
article  iu  commerce,  as  the  material  of  a  valuable  manufacture. 
The  caterpillar,  or  silk-worm,  when  full  grown,  enclose*  itself 
in  a  loose  web,  in  the  midst  of  which  it  forms  a  much  closer 
case  or  covering,  of  an  oval  form,  and  varying  in  colour  from 
white  to  a  deep  orange,  but  usually  of  a  bright  yellow  colour. 
In  this  case,  or  ball,  the  auimal  becomes  acrysalis,  and  remain* 
enclosed  about  fifteen  days;  when  having  resumed  active  lite, 
in  th£  form  of  a  moth,  it  makes  a  hole  at  one  end  of  its  prison, 
and  comes  out.  This,  as  it  destroys  the  silk-ball,  is  prevented, 
in  those  countries  where  silk  is  cultivated,  by  killing  the  cry- 
salidcs  by  means  of  heat.  The  culture  of  silk  varies  but  little 
in  different  countries,  and  does  not  require  any  great  degree  of 
skill,  or  considerable  capital ;  and  as  silk-worms,  cherished  with 
care,  and  attended  as  matters  of  curiosity,  were  found  to  thrive 
and  multiply  in  England,  it  is  not  surprising  that  attempts  should 
have  been  made  to  establish  the  culture  of  it  in  this  country. 
The  success  of  Henry  IV.  of  France,  in  extending  the  culture  of 
silk,  which  before  bis  time  had  been  confined  to  a  few  districts 
of  that  kingdom,  excited  in  James  I.  an  active  zeal  for  the 
introduction  of  it  heie.  The  insurmountable  obstacle  to  raising 
silk  in  Great  Britain  is  the  climate,  which  is  too  cold  and  wet; 
and  though  expedients  might  be  adopted  to  obviate  these  in- 
convenieneies.  they  would  render  the  culture  of  the  article,  on 
a  large  scale,  by  far  too  expensive.  In  the  British  settlements 
in  the  East  Indies,  the  culture  of  silk  has  been  long  established, 
particularly  in  the  island  of  CossimbwEar  and  its  neighbour- 
hood, in  the  province  of  Bengal;  and  since,  about  the  year 
1760.  wh'kn  the  company  became  the  rulers  of  the  country,  and 
adopted  a  new  system  of  trade  for  the  purpose  of  realising  the 
surplus  revenue,  the  culture  of  raw  silk  has  been  promoted,  and 
the  quantity  considerably  increased.  Of  late  years,  considerable 
attention  has  been  paid  both  to  the  quality  of  the  silk,  and  to 
the  mode  of  reeling  it,  by  which  it  has  been  very  materially  im- 
proved, so  as  to  rival,  in  most  respects,  the  produce  of  Italy. 

SILVER,  is  the  whitest  of  all  metals,  considerably  harder 
than  gold,  very  ductile  and  malleable,  but  less  malleable  than 
gold  ;  for  the  continuity  of  its  parts  begins  to  break  when  it  is 
hammered  out  into  leaves  of  about  the  hundred  and  sixty  thou- 
sandth part  of  an  inch  thick,  which  is  more  than  one-third 
thicker  than  gold  leaf;  in  this  state  it  does  not  transmit  the 
light.  Its  specific  gravity  is  from  10*4  to  10  5.  It  ignites  be- 
fore melting,  and  requires  a  strong  heat  to  fuse  it.  The  air 
alters  it  very  little,  though  it  is  disposed  to  obtain  a  thin  purple 
or  black  coating  from  the  sulphurous  vapours  w  hich  are  emitted 
from  animal  substances,  drains,  or  putrefying  matters.  This 
coating,  after  a  long  series  of  years,  has  been  observed  to  scale 
off  from  imasres  of  silver  exposed  in  churches  ;  and  was  found, 
on  examination,  to  consist  of  silver  united  with  sulphur.  Silver 
is  soluble  in  the  sulphuric  acid  when  concentrated  and  boiling, 
and  the  metal  in  a  state  of  division.  The  muriatic  acid  does 
not  act  upon  it,  bot  the  nitric  acid,  if  somewhat  diluted,  dis- 
solves it  with  great  rapidity,  and  w  ith  a  plentiful  diseug  tgement 
of  nitrous  gas. 

SILVERING,  performed  as  gilding,  is   the  application  of 
silver  leaf  to  wood,  paper,  and  other  substances.— 7 ©  Si'rer 
Copper  or  llmss  cleanse  the  m**tal  with  aqua  forfis,  by  washing 
fitly,  and  then  plunging  it  into  water ;  or  bj  scouring  it 
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</*•*-*  '/  ^vrvw-*  ••!»■;  iu»r*  n;  '.\#ax  '.vr**2ie».  sua* 
r%fcw  *  >*iv  ».-i  »r^r  i.-ut  w.ra  *.i;-«_  ^-»5';*r  xr*a>-tu*  *£  e* 
fcxsrf,  #j**  14  ■*  v**n  j**--wH7  tmyerf  *  i  M/*-ar  * 
are  r>Vn^l  *'^*  »  v*.*i  *:i«t?  are  au*?*»  ?♦<  uvt  uut  ywuiuid* — 
X*  W/^r  Isstf-yMJ*  *f  (.  A*k».  ?*,  *aa±  vk.-  *x  viae*  itf  tuv*r 
f*-*f,  **54  v,  ,r*i  ',iv/  A  -Uwv&**A'&A  aryvt  £*m.  fnn  fibesn 
is/*  a*  ea/*v»*  p/vr,  v*a-vt  'Jaean  v»*r  a  r*»-e  ire  til  dhe  wWe 
it  <*  *•*>(•*< .  ^j*:i  t%4^  '.4T  *ae  yA*  xasi  nx  *a*i  sofotm  ia  & 
pi*l  '/  *>*'  *%r*r  %uxr  *iw„n,  p*«r  it  .tv,  aaoOer  eieaa 
**t*el.  f',  U+*.  ,r  f'.-u  j-'.t  *vr  *»4 „««**. :  aid  a  «p*M*M  <srf 

Mfc«*^i*  >»?  »>t  /'#  *-.^  u  ter  j*»/*>J-f-#,  vu^ft  fivr»  tbtmte£*t* 
ft4*  %  *«;i>  varfJ .  -'V.r  ^  dut  Mid    n;c  t.v*  c«r4  vitib  t»* 

%y**An\  'A  %>\\  **s.  hax  A  m til  %'r  **&*}&*.  wOm  it  wifl  be 

wf  *rU  %  p.***  ','.  </'.  \**\  %tA  t*Ate+-*tom0t.  \o  clear  i:  Uvm 
*l.  xr**ur*%>.  >-.'  ".?  ,  r,h  h  witfc  uut  avl  «»ter  witJi  jumi 
\*%iA%  uk*  *  li#*.-.  %i  Uj>.  rs,*?.x/niw**  J9U  4ef<hK<4  *•  joeri»- 
r^r,  rub  it  <>t*r  n^rt  tk^  t%U  ku  t/mebtA.  it  wifl  a^kere  to  tW 
f/r»»«,  «a4  t/Mt^tXt\j  %kU*x  il    Tkea  «ui  it  «eil  witk  water, 
t//  t4»k^  off  «h«l  i'i'j*  f^rti*  B^aj  rcmaia  m  tie  tompoaitkm ; 
tVeii  dry,  rob  it  »it>«  «  'Jeaa  r»<,  taoJ  ^ite  it  ooe  or  two  eoau 
of  *  araitb,  pttp+tzrt  aeeor^ibf  to  tae  direetioot  aJ ready  (iTett. 
Tlii*  *ihtt'm%4  though  not  daratle,  may  be  ioiproved  by  beatiag 
tbe  ftrtkl^,  and  i+.\*%Un%  *h*t  operatioo  till  tbe  eoferior  seemf 
«rjftcient|f  t>iirk.—  .S'i/**r  PUlmj.  the  eoat  of  tUfer  applied  to 
tb';  torfaee  of  tbe  copper  bjr  tbe  neaiui  jo»t  roeotiooed,  is  tbio, 
*od  not  dar*Me.     A   flMtbod  more  fobttaotiaJ  U  as  follow*: 
fwm  •mall  pieee*  of  »jUer  and  eopper.  tie  tbea  together  witb 
wire,  putting  a  litt|e  boras  between,  ^tbe  proportion  of  filver 
m*y  |/«  t/;  f bat  of  the  eopper  as  I  to  12;;  •object  tbem  to  a 
white  h*atf  ahfn  tbe  silver  will  be  firmly  ixed  to  tbe  eopper. 
The  whole  it  r,ow  pa«»ed  ^^etaeeo  rollers  till  it  be  of  tbe  re- 
quired thick n'M  for  manofaetorin^  articles  of  ate  or  orna- 
went,— 'A  wmtA^  Pr*n*h  Plate,  beat  the  eopper  articles  intended 
to  be  platsd,  and  burnish  siher-leaf  on  it  witb  a  burnisher. — 
7'/  m«A«  ,V/<W/  Sihtrt  grind  leaf  silver  witb  rnm- water  or  honey ; 
wa«h  away  the  gum  or  honey,  and  tbe  powder  that  remains  is 
ti«ed   with  gum- water,  or  glaire  of  eggs  laid  on  witb  a  hair 
p'neil.- -7o  .Vi/vsr  JsHtking-glm*$*$.  >oo  most  be  prepared  with 
the  following  articles :  First,  a  square  marble  slab,  or  smooth 
stone,  well  polished,  and  ground  exceedingly  true,  the  larger 
the  better,  with  a  frame  round  it,  or  a  groove  cut  in  its  edges, 
to  keep  the  superfluous  mercury  from  rnnning  off.    Secondly, 
lead  weights  covered  with  cloth,  to  keep  them  from  scratching 
the  glass,   from  one  pound  weight  to  twelre  pounds  each, 
according  to  the  size  of  tbe  glass  which  is  laid  down.    Thirdly, 
rolls  of  tinfoil.     Fourthly,  mercury  or  quicksilver,  with  which 
you  most  be  well  provided  ;  then  proceed  as  follows:  tbe  tinfoil 
Is  eut  a  little  larger  than  the  glass  everyway,  and  laid  flat  upon 
the  stone,  and  with  a  straight  piece  of  hard  wood,  about  three 
inches  long,  stroked  every  way,  that  there  be  no  creases  or 
wrinkles  in  It;  a  little  mercury  is  then  dropped  npon  it,  and 
with  a  picco  of  cotton,  wool,  or  hare's  foot,  spread  it  all  over 
the  foil,  ro  that  every  part  may  be  touched  witb  tbe  mercury : 
then  keeping  tbe  marble  slab  nearly  level  witb  the  horizon,  pour 
the  mercury  all  over  the  foil,  cover  it  with  a  fine  paper,  and  lay 
two  weights  near  its  lower  end,  to  keep  the  glass  steady,  while 
you  draw  the  paper  from  between  the  silver  foil  and  the  glass, 
which  must  he  laid  upon  the  paper.     As  yon  draw  the  paper, 
you  must  take  care  that  no  air-bubbles  be  left,  for  they  will 
always  appear,  if  left  in  at  the  first;  you  must  likewise  be  sure 
to  make  the  glass  as  clean  as  possible  on  tbe  side  intended  to 
be  silvered,  and  have  the  paper  also  quite  clean,  otherwise, 
when  you  have  drawn  the  paper  from  under  it,  dull  white 
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sfMARONA.  a  iam*  p^a  \j 
cie  s4JCar*:  s-isuSa. 

SIMAROUBA.  dse  aorfc  rf-h*  vsnCs  c€  a 
ta^A  Emrvpt  a  tie  sear  17LX.     Il 
tsbea  «p^«'es  o<f  tbe 
sen  <eah«e  ia  nasi 

SI  MIA-  u«  Ape.  ia  >rj 
of  the  4««fer  Priwateiu     Aacaaa.^  wf 
divided  isto  saea  a*  have  v» 

o-s<et:  saeb  as  ka«e  v*rr  ]4«c  «>^es:  aad  Lastly. 
prehensile  iaik.  whi  »  . :  *i  *^e?  cam  lay  bsv.d  of 
pleasare.  TVete  f:  *r  f;u*fi  are  casTes!  respectively  apes, 
baVooa«.  coahevf,  aid  -*?>>**.  Ia  tbie  whole  gewastaert 
are  eaaa>erated  ki  Cae  ia  »ixt>-^ree  species,  of  which  ve 
shall  notice  soo-.e  of  tfee  a->tt  isnponant. — S.  satyrwa,  er  the 
ooraatg-ootasz.  crows,  ii  zim  aa'ive 
to  the  heigt.t  of  ni  feet,  and  s»b«st*.  like  sasast  other 
oo  fruits.  It  f  ie»  from  the  aaaats  of  saaa 
fife,  and  displays  great  strength.  agflit»T  aoc  sjw/ii 
reader  it  extremely  diBcsjIt  to  be  takrau  It  fca*  beea  kaswa 
to  attack  and  destroy  negroes  waedeimg  at  a  distaace  fiaa 
their  babiurjons.  and  to  carrr  off  womesj  to  its  wreteaed  halt- 
tat  ion,  watching  them  with  soch  eitraordiaary  Tignaaee,  st 
scarcely  to  admit  the  possibility  of  their  escape.  Its  general 
resemblance  to  the  huaman  figure  aad  coonteoaace  is  parties- 
larh  and  mortifiinaiy  stronar ;  yet  mioote  observatioa  aad 
dissection  have  pointed  almost  innamerable  differences,  the 
detail  of  which  is  here  impossible.  It  is  capable  of  being  tassei 
and  domesticated,  and  many  years  one  was  exhibited  in  Loaaai, 
which  had  been  disciplined  to  «U  and  work,  and  eat,  Bket 
human  being,  using  a  knife  and  fork  for  the  latter  purpose.  lU 
disposition  was  pensive;  its  manners  were  gentle;  aad  it  ap- 
peared to  possess,  for  its  keepers,  and  those  to  whom  H  bai 
been  long  familiarized,  a  high  degree  of  genuine  gratitwue  and 
attachment.— Tbe  Barbary  ape,  is  about  four  feet  ia  hajgH 
and  is  the  species"  most  commonly  exhibited  io  public  sswwi 
and  is  trained  to  the  performance  of  a  great  variety  of  trieb, 
calculated  to  attract  popular  admiration.  The  disctpbae  it 
passes  through  is  often  severe,  and  this  species  is  considered, 
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in  its  natural  state,  as  being  more  ferocious,  and  leu 
than  several  others  of  the  class.  It  undergoes  ■isoinssftj 
much  cruel  usage.— The  great  baboon,  is  between  three  ast 
four  feet  high,  of  a  gray-brown  colour,  and  is  particularly  aujs. 
cular  in  tbe  upper  part  of  its  body ;  its  bands  and  feet  have 
sharp  nails,  like  claws;  bot  on  its  (numbs  there  are  nails  format 
like  those  on  the  human  fingers.  It  is  an  animal  incapable  ef 
domestication. — The  dog- faced  baboon,  is  very  large,  andoftcs 
greater  than  the  common  baboon.  It  is  distinguished  by  a  vast 
quantity  of  hair,  spreading  from  each  side  of  tbe  bead  dowatfcc 
shoulders,  and  covering  tbe  animal  to  the  waist,  like  a  mantle*— 
The  proboscis  monkey,  is  one  of  the  most  carious  in  its  aspect 
and  most  ludicrous  of  the  class.  It  is  about  two  feet  in  length— 
The  preacher  monkey,  is  as  large  as  a  fox,  and  is  eitreawrr 
common  in  the  woods  of  Brasil.  Travellers  have  stated,  that 
it  is  usual  for  one  of  these  to  ascend  a  tree,  and.  by  eertaii 
sounds,  to  collect  vast  multitudes  beneath  him,  when  he  eoa> 
roences  a  howl  so  loud  as  to  be  heard  to  a  vast  distance — Tbe 
royal  monkey,  is  about  the  size  of  a  squirrel,  and  inhabits  thr 
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damp,  woody  districts  of  Cayenne,  being  never  fonnd  on  the 
mountains.  In  its  sounds  and  manners  it  resembles  the  last 
species. 

SIMILAR,  a  composition  made  of  red  copper  and  zinc,  in 
sach  proportions  as  to  imitate  the  colour  of  gold. 

Similar  Figures,  in  Geometry,  such  as  have  their  angles 
respectively  equal,  and  the  sides  about  the  equal  angles  pro- 
portional. 

SIMILE,  in  Rhetoric,  is  a  comparison  of  two  things,  wliirli, 
tbo'  unlike  in  other  respects,  yet  agree  in  the  one  pointed  out. 

SIMILITUDE,  a  striking  resemblance  between  things,  which 
conceals  for  a  time  the  distinctive  marks  of  individual  identity. 

SIMITAR,  or  Scimitar,  a  crooked  or  falcated  sword,  hav- 
ing a  convex  edge.     It  is  now  rarely  used. 

SIMON1ANS,  in  Church  History,  a  sect  of  ancient  Chris- 
tians, so  called  from  their  founder  Simon  Magus,  or  tbemagieian. 
The  heresies  of  Simon  Magus  were  principally  his  pretending  to 
to  be  the  great  power  of  God,  and  thinking  that  the  gifts  of  the 
Holy  Spirit  were  venal. 

SIMONY,  is  the  corrupt  presentation  of  any  one  to  an  eccle- 
siastical benefice,  for  money,  gift,  reward,  or  benefit ;  it  was  not 
an  offence  punishable  criminally  at  the  common  law,  it  being 
thought  sufficient  to  leave  the  clerk  to  ecclesiastical  censures. 
But  as  these  did  not  affect  the  sin>oiiiacal  patron,  none  were 
efficacious  enough  to  repel  the  notorious  practice  of  the  thing. 
Several  arts  of  parliament  lia\e,  therefore,  been  made  to  re- 
strain it,  by  means  of  ci\il  forf<  itures,  which  that  modern  pre- 
vailing usage  with  regard  to  spiritual  preferments  calls  aloud  to 
put  in  execution.  By  one  of  the  canons  of  ICO.'),  every  person, 
before  his  admission  to  any  ecclesiastical  promotion,  shall,  be- 
fore the  ordinary,  take  an  oath,  that  he  hath  made  no  simoni- 
aeal  contract,  promise,  or  payment,  directly  or  indirectly,  by 
himself  or  any  other,  for  the  obtaining  of  the  said  promotion ; 
and  that  he  will  not  afterwards  perform  or  satisfy  any  such  kind 
of  payment,  contract,  or  promise  by  any  other  without  his  know. 
ledge  or  consent  To  purchase  a  presentation,  the  living  being 
actually  vacant,  is  open  and  notorious  simony  ;  this  being  ex- 
pressly in  the  face  of  the  statute.  But  th?  sale  of  an  ad  vow- 
son  during  a  vacancy  is  not  within  the  statute  of  simony,  as  the 
sale  of  the  next  presentation  is  ;  but  it  is  void  by  the  common 
law.  A  bond  of  resignation  is  a  bond  given  by  the  person 
intended  to  be  presented  to  a  benefice,  with  condition  to  resign 
the  same;  and  is  special  or  general.  The  condition  of  a  spe- 
cial one  is  to  resign  the  benefice  in  favour  of  some  certain  per- 
son, as  a  son,  a  kinsman,  or  friend  of  the  patron,  when  he  shall 
be  capable  of  taking  the  same.  By  a  general  bond,  the  incum- 
bent is  bound  to  resign,  on  the  request  of  the  patron.  A  bond 
with  condition  to  resign  within  three  months,  after  being  re- 
quested, to  the  intent  that  the  patron  might  present  his  son 
when  he  should  be  capable,  was  neld  good  :  and  the  judgment 
was  affirmed  in  the  exchequer-chamber;  for  that  a  man  may, 
without  any  colour  of  simony,  bind  himself  for  good  reasons  ; 
as  if  he  take  a  second  benefice,  or  if  he  be  non-resident,  or  that 
the  patron  present  his  son,  to  resign  ;  but  if  the  condition  had 
been  to  let  the  patron  have  a  lease  of  the  glebe  or  tithes,  or  to 
pay  a  sum  of  money,  it  had  been  simoniacal. 

SIMOOM.  A  wind  or  haze  observed  by  Brace  in  the  course 
of  bis  travels  to  discover  the  sources  of  the  Nile,  which  is  sup- 
posed to  be  in  some  respects  analogous  to  the  sirocco.  It  is  call- 
ed by  Mr.- Bruce  the  simoom  ;  and  from  its  effects  upon  the 
lungs,  we  can  entertain  but  little  doubt  that  it  consists  chiefly 
pf  corbonic  acid  gas  in  a  very  dense  state,  and  perhaps  mixed 
with  some  other  noxious  exhalations. 

SIMPLE,  in  Music,  a  term  applied  to  that  counterpoint  in 
which  note  is  set  against  note,  and  which  is  called  simple,  in 
opposition  to  the  more  elaborate  composition,  known  by  the 
name  of  figurative  counterpoint. 

SIMSON.  Robert,  a  celebrated  mathematician,  born  in  the 
county  of  Lanark,  and  educated  at  Glasgow.  He  died  at  the 
age  of  eighty- one. 

SIN,  in  Theology,  a  want  of  conformity  to  the  will  of  God, 
which  comp-ehends  sins  of  omission,  and  sins  of  commission. 
Sins  arc  distinguished  by  the  terms  original  and  actual;  the 
former  is  the  morally  contaminated  nature  we  derive  from  our 
primary  progenitors,  and  the  latter  arises  from  our  personal 
disobedience. 
1/9- 1 UO. 


SIN  APIS,  Mustard,  a  genus  of  plants  belonging  to  the  class 
of  tetradynamia,  and  to  the  order  of  siliquosa,  and  in  the  natu- 
ral system  ranged  under  the  39th  order  siliquosa. 

Sinapis,  in  Gardening,  contains  plants  of  the  hardy,  her- 
baceous, annual  kind,  of  which  species  those  most  cultivated 
are,  the  white  and  black  mustard. 

SINCERITY,  in  Ethics,  that  excellent  habitude  and  temper 
of  mind  which  gives  to  virtue  its  reality,  and  makes  it  to  be  in 
reality  what  it  pppears. 

SINK,  or  KhjIh  Sine  of  an  Arch,  in  Trigonometry,  is  a  right 
line  drau  n  from  one  end  of  that  arch,  perpendicular  to  the  radius 
drawn  to  the  other  end  of  the  arch ;  being  always  equal  to  half 
the  chord,  or  twice  the  arch. 

SINKCURK,  is  where  a  rector  of  a  parish  has  a  viear  under 
him  endowed  and  charged  with  the  cure,  so  that  the  rector  is 
not  obliged  either  to  do  duty  or  residence. 

SINK  HI K.  in  Law,  a  phrase  which  signifies,  that  judgment 
being  gitcn  for  the  defendant,  he  is  dismissed  the  court.  The 
phrase  is  also  used  in  parliament  when  a  debate  is  adjourned, 
and  no  day  fixed  for  its  resumption.  This  is  considered  as  a 
polite  way  of  dismissing  it  altogether. 

SINEW,  in  Anatomy,  properly  denotes  what  is  called  a 
nerve,  though,  in  common  speech,  it  more  generally  signifies  a 
tendon.  The  Jews  will  not  eat  the  sinew  of  the  thigh  of  any 
animal,  in  memory  of  the  sinew  of  Jacob's  thigh,  which  *as 
touched  by  an  angel. 

SINGING,  the  art  of  making  divers  inflexions  of  the  voire, 
agreeable  to  the  ear,  and  corresponding  to  the  notes  of  a  song, 
or  piece  of  melody. 

SINKING  FUND,  a  portion  of  the  public  revenue  set  apart 
to  be  applied  to  the  reduction  or  discharge  of  the  public  debts. 
The  appropriation  of  a  part  of  the  revenue  to  this  purpose  is  a 
measure  which  had  been  adopted  in  other  countries,  long  before 
any  necessity  for  it  exfsted  in  England  ;  a  provision  of  this  kind 
having  been  established  in  Holland  in  1665,  and  in  the  ecclesi- 
siastical  state  In  1685. 

SINUOSITY,  a  series  of  bends,  corves,  or  other  irregular 
turns  and  figures ;  sometimes  rising,  sometimes  sinking,  such 
as  is  described  by  the  motions  and  contortions  of  serpents,  the 
windings  of  rivers,  and  the  indentations  and  projections  of  the 
sea-coast. 

SIPHENIA,  in  Botany,  a  tree  from  which  issoes  a  resinous 
exudation  so  well  known  under  the  appellations  of  caoutchouc, 
elastic  gum,  and  Indian  rubber.  For  the  manner  in  which 
Indian  rubber  is  made,  see  Caoi'tchouc. 

SIPHON,  or  Syphon,  in  Hydraulics,  a  bended  pipe  having 
the  air  sucked  out  of  it,  and,  with  one  end  placed  in  a  vessel 
containing  any  liquid,  is  used  to  draw  off  the  liquor  at  the  other. 

SIPHURIUS  Lapis,  a  steatite  substance,  found  in  the 
island  Siphnos,  in  the  *£iccan  sea,  and  dug  up  in  large  masses 
near  the  coast'  This  snbstance  being  soft  when  found,  was 
easily  wrought  into  various  kinds  of  vessels,  which,  being  burnt 
and  oiled,  became  black,  solid,  susceptible  of  a  fine  polish,  and 
capable  of  enduring  a  great  degree  of  heat  Under  the  name 
of  Lapis  L«*bitum,  the  same  substance  is  still  known  in  many 
parts  of  Europe.  In  its  native  state,  it  is  said  to  resemble  the 
soap  rock. 

SIPONCULUS,  or  Tube. Worm,  a  genus  of  insects  of  the 
order  vermes  intestina ;  the  generic  character  is.  body  round, 
elongated ;  mouth  cylindrical  at  the  end,  and  narrower  than 
the  body  ;  aperture  at  the  size  of  the  body,  and  veruciform. 

SIREN,  in  fabulous  history,  the  Mermaid;  and  sometimes 
the  term  is  applied  to  imaginary  sea  nymphs,  or  sea  sorceresses, 
who  allure  mariners  to  their  fate. 

Siren,  in  Natural  History,  a  genus  of  Amphibia,  of  the  or- 
der reptiles,  or  of  the  order  meantes,  an  order  instituted  by 
Linna»us  on  account  of  this  genus  of  animals  alone.  The  eel- 
siren  is  most  nearly  allied  to  the  lisard  tribe,  hot  differs  from  it 
in  having  only  two  feet  and  those  armed  with  claws ;  the  body 
is  shaped  like  an  eel ;  its  colour  is  a  dark  brown  speckled  with 
white ;  it  is  often  more  than  two  feet  long,  and  inhabits  the 
stagnant  waters  of  South  Carolina ;  sometimes,  however,  quit- 
ting water  for  the  land. 

The  anguine  siren,  is  a  native  of  a  particular  lake  inCarniola, 
from  which  the  water  regularly  drains  off  during  the  summer  ; 
during  whieh  time  th?  bottom  produces  corn  or  pasture.    In 
II  G 
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In  autumn  the  water  returns  with  considerable  rapidity,  flowing 
principally  from  springs  in  the  neighbouring  fountains.  In  this 
lake  this  siren  is  found  of  the  length  of  eleven  inches,  and  of  a 
pale  rose  colour.  It  has  both  fore  and  hind  legs.  Its  move- 
ments arc  extremely  slow  and  weak  when  it  is  placed  in  a  ves- 
sel, either  with  or  without  water ;  but  in  its  native  situation  it 
is  far  more  active  It  is  by  some  supposed  to  be  the  larva  of  a 
lizard,  and  by  others  imagined  to  be  a  complete  animal.  Its 
habits  arc  predatory,  and  it  subsists  on  the  smaller  inhabitants 
of  the  water. 

SIRI,  among  the  Romans,  were  subterraneous  vaults  or 
caves,  in  which  wheat  could  bo  kept  sound  and  fresh  for  fifty 
years. 

SIRI  US,  in  Astronomy,  the  dog-star  in  the  constellation  of 
Canis  Major,  south-cast  of  Orion.  It  is  the  most  brilliant  star 
that  appears  in  the  heavens,  and  is  therefore  thought  to  be 
nearer  to  us  than  any  other.    See  Orion. 

SIROC,  or  Sirocco,  a  periodical  wind  which  visits  Italy, 
Dalmatia,  and  Sicily  about  Easter.  It  is  attended  with  such 
a  strong  degree  of  heat,  that  at  Palermo  it  has  been  compared 
to  a  blast  of  burning  steam,  issuing  from  the  mouth  of  a  hot 
oven.  It  rarely  continues  at  one  visit  more  than  forty  hours, 
but  during  this  time, the  inhabitants  remain  within  their  houses, 
otherwise  life  would  be  scarcely  supportable.  Its  effects  are 
debilitating,  but  it  has  not  been  accused  of  generating  any 
particular  disease. 

SITE,  or  Scite,  denotes  the  situation  of  a  house,  messuage, 
mansion,  village,  or  town,  and  not  unfrequently  the  ground  on 
which  either  is  supposed  to  stand. 

SKATE,  a  sort  of  shoe  armed  with  a  strong  rib  of  steel,  for 
sliding  on  the  ice.  The  exercise  of  skating,  carried  to  a  certain 
degree  of  perfection,  surpasses  all  other  pastimes,  in  the  beauty 
of  its  movements,  and  the  variety  and  rapidity  of  its  graceful 
attitudes.  The  dexterity  with  which  an  experienced  skater  will 
pass  through  his  numerous  and  intricate  evolutions  is  truly 
astonishing;  and  to  those  who  are  not  intimately  acquainted 
with  the  laws  of  gravitation,  his  surprising  agility  has  all  the 
appearance  of  enchantment  To  those  who  begin  when  young, 
under  the  tuition  of  an  experienced  skater,  the  exercise  is 
learned  with  great  facility.  It  cannot,  however,  be  denied, 
that  it  is  frequently  attended  with  danger,  for  scarcely  a  winter 
passes  in  which,  through  the  breaking  of  the  ice,  several  lives 
are  not  lost.  Some  skaters  have  been  known  to  travel  fifteen 
miles  an  hour. 

SKEET,  a  sort  of  long  scoop  used  to  wet  the  sides  of  a  ship, 
in  order  to  keep  them  cool,  and  prevent  them  from  splitting  by 
the  heat  of  the  sun.  It  is  also  employed  in  small  vessels,  to 
wet  the  sails,  to  render  them  more  efficacious  in  light  breezes : 
this  operation  is  sometimes  performed  in  large  ships  by  means 
of  the  fire-engine. 

SKELETON,  all  the  bones  of  a  dead  animal,  dried,  cleansed, 
and  disposed  in  their  natural  situation. 

SKIDS,  or  Skeeds,  long  compassing  pieces  of  timber,  formed 
to  answer  the  vertical  curve  of  a  ship's  side.  They  are  notched 
below,  so  as  to  fit  closely  upon  the  wales,  and  extend  from  the 
main-wale  to  the  gunnel,  being  strongly  nailed  to  the  side. 
Their  use  is  to  preserve  the  plank  of  the  side  w  hen  any  weighty 
body  is  hoisted  or  lowered  against  it. 

SKIFF,  a  small  light  boat,  resembling  a  yawl ;  also  a  wherry 
without  masts  or  sails,  usually  employed  to  pass  a  river. 

SKIM  Coulter,  in  Agriculture,  a  sort  of  coulter  invented 
by  Mr.  Ducket,  for  paring  off  the  surface  of  coarse  grass  or 
other  lands,  and  placing  it  in  the  bottom  of  the  furrow,  so  as  to 
be  fully  covered  and  secured.  This  coulter  is  connected  with 
the  plough  that  turns  the  furrow. 

Skim  Milk,  that  sort  of  milk  which  is  left  after  the  cream  has 
been  taken  off  its  surface. 

Skim  Milk  Cheese,  an  inferior  kind  of  cheese  made  from  skim- 
med milk. 

SKIN,  in  Anatomy,  a  large  thick  membrane  spread  over  the 
whole  body,  serving  as  an  external  organ  of  feeling,  and  as  an 
ornament  and  covering  to  the  parts  beneath. 

Skin,  in  rural  economy,  is  the  hide  of  any  animal,  and  is 
applied  to  numerous  purposes  besides  its  principal  one,  that 
of  being  made  into  leather. 

SKIRMISH,  in  War,  an  irregular  kind  of  combat  between 


small  parties  in  sight  of  their  respective  armies.     These 
batantr  are  sometimes  directed  thus  to  advance,  and  commence 
an  encounter,  in  order  to  bring  oti  a  general  engagement. 

SKULL,  that  part  of  the  head  which  forms  its  great  booj 
cavity. 

SKY,  the  blue  expanse  with  which  the  globe  is  encircled. 
The  azure  colour  of  the  sky  Sir  Isaac  Newton  attributes  to 
vapours  beginning  to  condense  therein,  which  have  consistence 
enough  to  rcllect  the  more  \  iolcut  rays,  but  not  enough  to  reflect 
the  less  rcflexible  ones. 

Sky  Scrapers,  small  triangular  sails,  sometimes  set  above 
the  royals ;  they  arc,  however,  very  rarely  used. 

SLAB,  an  outside  sappy  plank  or  board  sawed  off  from  the 
sides  of  a  timber  tree  :  the  word  is  also  used  for  a  flat  piece  of 
|  marble. 

Slab  Lines,  small  cords  passing  up  behind  a  ship's  main-sail 
or  fore-sail,  and  being  reeved  through  blocks  attached  to  the 
lower  part  of  the  yard,  are  thence  transmitted  each  in  two 
branches  to  the  foot  of  the  sail,  where  they  are  fastened.  They 
are  used  to  truss  up  the  sail,  hut  more  particularly  for  the  con- 
venience of  the  steersman,  that  he  may  look  forward  beneath  it. 

SLACK  of  a  Rope,  that  part  which  hangs  loose,  as  having 
no  strain  or  stress  upon  it.  Slack  Ripping,  implies  that  the 
shrouds,  stays,  &c.  are  not  so  firmly  extended  as  they  ought  to 
be.  Slack  in  Stays,  signifies  slow  in  going  about.  Slack  Water,  tbe 
intervals  between  the  flux  and  reflux  of  the  tide,  or  that  time 
during  which  the  water  apparently  remains  in  a  state  of  rest. 

SLAG,  denotes  vitrified  cinders.  In  some  places  it  is  tut-d 
in  buildings,  and  in  repairing  roads. 

SLAKE,  the  saturating  of  quicklime  with  water,  or  other 
moisture. 

SLAKED  Lime,  such  as  is  reduced  to  a  state  of  powder  bj 
the  action  of  water  upon  it,  or  the  hydrate  of  iirnc.  In  toil 
case  the  lime  is  combined  with  about  one-third  of  its  weight  o. 
water. 

SLAKEN,  in  Metallurgy,  a  term  used  by  smelters  to  ex- 
press a  spongy  semivitrilied  substance,  which  they  mil  with 
ores  of  metal  to  prevent  their  fusion.  It  is  the  scoria,  or  soma, 
separated  from  the  surface  of  a  former  fusion  of  metals. 

SLAM,  the  refuse  of  alum  works,  which  is  used  as  a  manure, 
mixed  with  sea-weed  and  lime,  in  Yorkshire. 

SLAP-DASH,  in  Building,  provincially  rough  casting.  Itb 
a  composition  of  lime  and  coarse  sand  reduced  to  a  liquid  state. 
and  applied  to  the  exterior  of  walls,  as  a  coating  that  is  both 
preservative  and  ornamental. 

SLATCH,  the  period  of  a  transitory  breeze,  or  the  lengths* 
its  duration. 

SLATE,  a  well-known,  neat,  convenient,  and  durable  material 
for  the  covering  of  the  roofs  of  buildings.  There  are  great  va- 
rieties of  this  substance,  and  it  likewise  differs  very  greatly  ia 
its  qualities  and  colours.  In  some  places  it  is  found  in  thick 
lamina,  or  flakes,  while  in  others  it  is  thin  and  light.  The  co- 
lours are  white,  brown,  and  blue.  It  is  so  durable  io  sons 
cases  as  to  have  been  known  to  continue  sound  and  good  lot 
centuries. 

SLAVES  and  Slaveky.  Slavery,  in  its  proper  and  detest 
able  signification,  is  a  system  which  gives  to  the  master  ao  ab- 
solute power  over  the  destiny  and  life  of  the  slave.  By  the 
laws  of  England,  and  the  uncorrupted  feelings  of  Englishmes, 
it  is  held  in  the  utmost  abhorrence;  nor  is  it  suffered  to  pollate 
our  atmosphere  or  soil.  The  instant  a  slave  puts  his  footoa 
British  ground,  the  laws  take  him  under  their  protection,  and 
he  is  declared  free.  Yet,  unhappily,  it  still  continues  in  oar 
West  India  islands,  to  the  disgrace  of  the  British  name;  and 
in  other  countries,  to  the  lasting  reproach  and  dishonour  of 
human  nature. 

SLEAZY  Holland,  a  slight  Holland,  thus  called  beesase 
made  in  Silesia,  in  Germany.  Tbe  texture  being  this,  all 
slight,  ill-woven  Hollands  have  obtained  the  name  of  sleasy. 

SLEDGE,  a  kind  of  carriage  without  wheels,  for  the  convey- 
ance of  very  weighty  things,  as  huge  stones,  fitc. 

SLEEP,  in  Physiology,  the  greater  or  less  suspension  of  the 
functions  of  sensation  and  volition.  The  phenomenon  of  sleep 
has  given  rise  to  many  curious  speculations,  inquiries,  aaa* 
theories;  but  its  real  nature  is  better  known  from  fact  aai 
experience,  than  from  any  philosophical  investigations. 
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SLEEPERS,  in  a  Ship,  timbers  lying  before  and  aft,  in  the 
bottom  of  the  ship,  as  the  rung-heads  do ;  the  lowermost  of 
them  is  bolted  to  the  rung-heads,  and  the  uppermost  to  the 
futtocks  and  rungs. 

Sllepeks.  a  name  given  to  some  animals  that  sleep  during 
the  winter,  such  as  bears,  marmots,  dormice,  bats,  hedge- 
hogs, &c. 

Slekpers,  in  the  glass  manufactories,  are  large  iron  bars 
crossing  the  smaller  ones,  and  hindering  the  passage  of  the 
coals,  but  leaving  room  for  the  ashes  to  descend. 

Sleepers,  among  Carpenters,  are  pieces  of  wood  to  support 
joists,  also  a  name  formerly  given  by  shipwrights  to  the  thick 
stuff  placed  longitudinally  in  a  ship's  hold,  opposite  to  the 
several  scarfs  of  the  timbers,  but  now  generally  applied  to  the 
knees  which  connect  the  transoms  to  the  after  timbers  on  the 
ship's  quarter.  They  are  particularly  used  in  Greenland  ships, 
to  strengthen  the  bow  and  stern-frame,  to  enable  them  to  resist 
the  shocks  of  the  ice. 

SLICH,  the  ore  of  any  metal,  particularly  of  gold,  when  it 
has  beeo  pounded  and  prepared  for  further  working. 

SLIDE-BUTT,  in  Agriculture,  a  sort  of  sledge  in  the  form 
of  a  strong  oblong  box,  shod  underneath  with  thick  pieces  of 
timber.  It  is  chiefly  used  for  drawing  manure  from  place  to 
place,  but  chiefly  in  fields.  It  will  contain  about  three  wheel- 
barrows' full.  Sometimes  the  butt  has  wheels,  and  when  this 
is  the  case  it  is  called  gurry. 

SLIDING,  in  Mechanics,  is  when  the  same  point  of  a  body, 
moving  along  a  surface,  describes  a  line  without  revolving. 

SLIME,  a  soft  muddy  substance  left  by  tides  and  other 
waters,  in  different  places,  which,  mixed  with  other  materials, 
become  an  useful  manure. 

SLING,  an  instrument  serving  for  casting  stones  with  great 
violence.  The  inhabitants  of  the  Balearic  islands  were  famous 
in  antiquity  for  the  dexterous  management  of  the  sling ;  it  is 
said  they  bore  three  kinds  of  slings,  some  longer,  others  shorter, 
which  they  used  according  as  their  enemies  were  nearer  or  more 
remote.  It  is  added  that  the  first  served  them  for  a  head-band, 
the  second  for  a  girdle,  and  that  a  third  they  constantly  carried 
with  them  in  hand. 

SLINGING,  is  used  variously  at  sea,  but  chiefly  for  the 
hoisting  up  casks,  or  other  heavy  things,  with  slings. 

SLINGS,  a  rope  fitted  to  encircle  a  cask,  jar,  bale,  or  ease, 
nod  suspend  it  while  hoisting  and  lowering.  Of  these  there  are 
various  sorts,  according  to  the  weight  or  figure  of  the  object  to 
which  they  are  applied.  Slings  of  a  Yard,  ropes  fixed  round  its 
middle,  and  serving  to  suspend  it  for  the  greater  ease  of  work- 
ing, or  for  security  in  an  engagement;  in  the  latter  case  they 
usually  add  iron  chains  to  the  slings  of  the  lower  yards.  This 
term  also  implies  the  middle,  or  that  part  of  the  yard  on  which 
the  slings  are  placed.  Boat-Slings,  strong  ropes,  furnished 
with  hooks  and  iron  thimbles,  whereby  to  hook  the  tackles,  in 
order  to  hoist  the  boats  in  or  out  of  the  ship,  the  hooks  of  the 
slings  being  applied  to  ring-bolts  fixed  in  the  keel  and  extremi- 
ties of  the  boat.  Butt-Slings,  are  those  used  in  lading  and  deli- 
vering ships,  and  are  nearly  in  the  form  of  a  pair  of  spectacles. 

SLIP,  a  place  lying  with  a  gradual  descent  on  the  bauks  of 
a  river,  or  harbour,  convenient  for  ship-building. 

Skiff  SLIP.  Mortons  Patent  for  Hauling  Vessels  out  of  the 
Water  for  Repairs,  St. — A  cania^e  is  constructed,  as  repre- 
sented in  the  plan,  p.  944,  with  truck-wheels  to  run  upon  the  iron 
railways  of  the  inclined  plane,  these  truck-w  heels  having  flanges 
to  guide  them.  Blocks  are  laid  upon  the  keel-hcam  of  the 
carriage,  to  a  sufficient  height,  so  that  the  keel  of  the  vessel 
dears  the  ends  of  the  cross  pieces  :  and  each  block  embraces 
four  trucks— two  on  each  side  of  the  beam.  The  blocks  which 
slide  npon  the  cross  pieces,  arc  made  up  to  correspond  to  the 
rising  of  the  vessel's  bottom.  These  blocks  are  run  out  to  the 
extremity  of  the  cross  pieces,  and  their  ropes,  crossing  the  car- 
riage, are  reeved  through  a  sheave  attached  to  the  opposite 
cross  piece,  op  to  the  top  of  the  rope  rod.  The  shores  (if  any 
are  necessary)  are  pot  into  their  places,  turn  upon  a  joint  at 
their  heel,  and  arc  secured  (while  the  vessel  is  floating  on.) 
from  falling  outwards  by  a  small  chain.  The  carriage,  thus 
prepared,  is  let  down  the  inclined  plane  generally  at  low  water, 
but  if  found  expedient,  into  the  water,  (as  the  weight  of  the 
snctal  attached  thereto  keeps  it  down  in  its  place,)  sufficiently 


far  to  allow  the  vessel  to  float  upon  it.  The  chain-purchase  it 
attached  to  the  carriage:  and  a  water-staff'  is  placed  at  the 
fore-end  of  the  keel-beam,  to  mark  the  depth  of  water,  and  be  a 
guide  in  floating  the  vessel  on.  The  vessel  is  brought  to  tin- 
end  of  the  carriage,  and  hauled  over  it,  (bavins:  bow  and  quarter 
lines  to  steady  her,)  till  her  fore-foot,  or  ad\anccd  part  of  the 
keel,  takes  the  blocks  between  the  fore-foot  guides.  The.  ends 
of  the  sliding  block-ropes  are  now  taken  from  the  rods  on 
board,  but  kept  slack  ;  she  is  still  hauled  forward  as  the  water 
flows,  until  the  keel  takes  the  blocks  at  the  contracted  part  ol 
the  guides,  which  are  just  wide  enough  to  receive  it.  Being 
still  afloat  abaft,  having  been  previously  so  trimmed.)  the  vessel 
is  then  adjusted  over  the  blocks  abaft  by  the  water  line.  Wheti 
the  iron  guides  are  hauled  up,  they  will  confine  her  to  settle 
down  truly.  By  heaving  the  parchase,  she  will  soon  take  the 
blocks  abaft,  which  is  observed  by  the  Mater-mark  left  on  her 
bottom ;  she  is  trimmed  upright,  and  the  foremost  bilge,  or 
sliding-blocks,  hauled  in  tight.  As  she  rises  out  of  the  waiter, 
each  succeeding  block  is  hauled  in,  but  not  till  the  weight  of 
the  vessel  has  settled  well  on  her  keel.  The  sliding-blocks  are 
prevented  from  springing  back,  by  their  palls  falling  into  their 
racks ;  the  shores  are  brought  to  her  sides,  and  cleared.  When 
thus  secured,  she  is  hauled  up  the  inclined  plane,  at  the  rate  of 
from  2\  to  5  feet  per  minute,  by  six  men  to  every  hundred  tons. 
Being  hauled  up,  she  is  shored  from  the  ground  ;  the  keel-beam 
is  secured  from  moving;  and  the  sliding-blocks,  with  their 
cross  pieces,  are  in  a  few  minutes  removed,  when  the  vessel  is 
ready  to  be  repaiied.  The  blocks  being  relieved  of  the  vessel 
in  the  usual  manner,  the  keel  beam,  with  the  after  cross  beam, 
will  run  from  tinder  her.  The  carriage  is  again  put  togethei, 
and  another  vessel  can  be  hauled  up  astern  of  the  former.  When 
a  vessel  is  to  be  launched,  the  cross  pieces,  with  their  block>, 
are  put  under  her,  and  instantly  let  into  the  water ;  or,  to 
launch  and  haul  up  vessels  the  same  tide",  temporary  blocks  arc 
put  under  the  bottom  of  the  vessel  to  be  launched  upon  the 
cross  pieces,  instead  of  the  sliding  blocks,  which  are  prepared 
as  before,  to  suit  the  bottom  of  the  vessel  to  be  taken  up ;  the 
vessel  is  launched  ;  when  she,  and  the  temporary  blocks  which 
steadied  her,  float  from  the  carriage,  and  the  other  vessel  is 
taken  on,  and  hauled  up  as  formerly. 

Advantages  of  this  Invention, — 1st.  The  vessel  being  above 
ground,  the  air  has  a  free  circulation  to  her  bottom,  thereby 
requiring  no  firing ;  the  men  work  with  much  more  romfort,  of 
course  quicker,  and  in  winter,  particularly,  the)  have  light  bet- 
ter and  much  longer,  than  within  the  wails  of  a  dry  duck  ;  con- 
siderable time  is  also  saved  in  carrying  and  removing  the  ma- 
terials for  repairing  the  vessel. 

2nd.  Such  is  the  facility  of  its  operation,  that  ships  e..n  lu- 
hauled  up,  inspected,  and  even  get  a  trifling  repair,  and  be 
launched  the  same  tide  ;  and  the  process  of  lepairiug  one  ves- 
sel is  never  interrupted  by  hauling  on  another,  as  is  the  case  in 
dry  docks,  from  the  necessity  of  letting  in  the  water. 

3d.  The  vessel  is  hauled  up  the  inclined  plane  at  the  rate  of 
2)  to  five  feet  per  minute,  by  six  men  to  every  hundred  tons  ; 
so  that  the  expense  of  hauling  up  and  launching  a  vessel  from 
200  to  300  tons,  does  not  exceed  thirty  shillings  4th.  A  sliu 
can  be  constructed  at  about  one-tenth  the  expense  of  a  dry 
dock,  and  be  laid  down  in  situations  where  it  is  impossible  to 
have  a  dock  built. 

4th.  There  is  no  previous  preparation,  or  fitting  bilge-ways, 
necessary. 

The  chain  of  the  mechanical  power  is  attached  solely  to  the 
carriage  on  which  the  vessel  is  floated  ;  therefore  the  vessel  is 
exposed  to  no  strain.  The  whole  apparatus  can  be  removed 
from  one  place  to  another,  and  be  carried  on  ship-board. 

Description  of  the  Drawings,—  A,  A,  A,  A,  side  beams  of  the  car- 
riage, with  trucks  or  rollers  beneath,  at  each  cross  piece ;  B  B, 
B,  B.  sideway  ;  e.  c,  e.  e. e,c,  c,  cross  pieces ;  r*,  c*,  cross-pieces, 
which  racks;  c"c*,  aftermost  cross  pieces;  6,  b,  braces,  g,$, 
iron  guides;  b',y,  oblique  braces;  g\g\  guide*  to  receive  the 
fore-foot  of  the  vessel;  s,s,s.s,s.s, s,s,s,s,  sliding  blocks;  r, 
sliding-block  rope  ;  *'.  i\  shore  ;  r*,  r*,  rope  for  hauling  guide  or 
crutch,  M.  midway,  with  rack  ;  N,  N,  main  or  keel  beam  of  the 
carriage ;  P,  purchase ;  W,  wheel  or  pinion,  oapstan,  of  other 
purchase ;  8,  large  stones ;  C.  chain ;  K,  keel  of  the  vessel;  G, 
guide  for  the  after-part  of  the  keel ;  p,  rack-pall ;  R,  R,  inclined 


DICTIONARY   OP   MECHANICAL   SCIENCE. 


S  L  V 


plane,  road,  or  platform,  laid  nearly  with  tbe  same  slope  as  Die 


At  Stohcross,  a  little  below  the  new  Qnay  on  the  Clyde,  at 
Glaacow,  there  is  a  slip  on  Morton's  principle,  but  differing  a 
little  in  tbe  application.  Tbe  vessel  is  there  made  lo  rest  on 
(he  bilge,  or  under  part  of  the  bottom,  instead  of  the  keel,  as  in 
the  above  plan ;  by  this  means  she  requires  less  water  to  raise 
her  on  the  carriage,  as  the  groove  between  the  iron  rail-ways 
admits  the  keel,  and  allows  It  to  move  up  and  down  freely, 
without  requiring  any  support.  The  carriage  consists  of  'wo 
separate  beams  resting  on  the  rail-ways,  without  any  inter- 
mediate keel-beam  or  cross  pieces  to  connect  them  ;  to  the 
ends  of  both  are  attached  two  connected  series  of  iron  rods, 
and  two  chains  by  which  they  are  drawn  up  the  inclined  plane. 

SLIPS,  in  Gardening,  such  portions  of  plants  as  are  slipped 
off  from  their  parent  stems  for  plan  ling  out  as  sets. 

SLOATH,  or  Sloth,  the  name  of  an  animal  remarkable  tor 
the  slowness  of  its  motion,  whence  its  appellation.  Of  this 
animal  there  are  three  species.  Il  is  ahou!  the  size  of  a  fox, 
and  is  a  native  of  South  America,  and  of  Ceylon  in  India.  It 
requires  three  or  four  days  to  ascend  a  tree  and  descend  from 
it ;  and  on  level  ground,  about  fifty  paces  is  a  day's  journey  : 
its  food  is  fruit,  and  the  leaves  of  trees. 

SLOE,  Prvnui  Syheitrie,  the  English  name  for  the  wild  plnm. 
The  juice  expressed  from  this  fruit  while  unripe,  and  inspis- 
sated by  a  gentle  beat  to  dryness,  is  called  German  acacia.  The 
bark  both  of  the  branches  and  roots,  in  intermittent  fevers,  is 
said  lo  be  little  inferior  to  the  Peruvian  bark.  The  flowers  mode 
into  a  syrnp  and  sweetened  with  sugar,  is  a  good  purgative  for 
children.    Tea  is  frequently  adulterated  with  the  leaves. 

SLOOP,  in  Naval  affairs,  a  amall  vessel  furnished  with  one 
mast,  the  main-sail  of  which  is  attached  to  a  gaff  above,  to  the 
mast  on  its  foremost  edge,  and  to  a  boom  below ;  it  differs  from 
a  cutter  by  having  a  fixed  steering  bow-sprit,  and  a  jib-stay  ; 
the  sails  also  are  less  in  proportion  lo  the  size  of  the  vessel. 
Sloops  of  war  are  vessels  commanded  by  officers  of  a  middle 
rank  between  a  lieutenant  and  a  post-captain ;  these  are  styled 
masters  and  commanders-  They  carry  from  ten  to  eighteen 
guns,  and  are  variously  rigged,  as  ships,  brigs,  schooners,  end 
sometimes  cutlers. 

SLOPS,  a  name  given  to  clothes  for  seamen. 

SLOWWORM,  a  species  of  innoxious  serpent,  sometimes 
flailed  the  blind  worm,  and  sometimes  the  iff  adder. 
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SLUG,  in  Gardening,  a  destructive  kind  of  snail, 
the  leaves  and  buds  ot  tender  plants.     There  are  variou>  LimJi: 
but  all  are  highly  mischievous  to  the  gardener  and  farmer. 

SLUICE,  in  Hydraulics,  a  frame  of  timber,  stone,  rarih.  fce. 
serving  to  retain  and  raise  tbe  water  of  the  sea,  a  river,  fcc.  a. .J 
on  occasion  to  let  it  pass. 

Sluice,  Self-Acting,  for  Milk,  or  an  Hydraulic  APt»- 
ratut.for  regulating  the  Supply  of  Water  to  MitL,  by  Mr.  HoUrl 
Thorn,  of  Rotheiay  Milk,  near  Glasgow.*— The  drawings,  in  tbe 
Plate,  exhibit  no  less  than  live  distinct  and  separate  opcr ntioasj 
that  is,  each  figure  in  Ihe  drawing  ia*a  complete  apparatus  of  it- 
self, applicable  to  different  purposes,  or  under  dillerent  circum- 
stances, from  any  of  the  other  drawings.  The  appamatus.fig.  10. 
which,  on  account  of  the  variety  of  operations  it  has  to  perform, 
appears  more  complicated  than  any  of  the  others,  is.  notwith- 
standing, very  simple  when  executed  on  a  large  scale.  The 
advantages  derived  from  the  adoption  of  these  inventions  sir 
many ;  as  they  relieve  us  from  all  anxiety  and  care  respccliix 
tbe  waste  of  water,  and  the  damages  done  to  banks  and  oilier 
grounds  by  its  overflow ;  and  tbe  exact  quantity  of  water  re- 
quired by  the  works  is  always  sent  down,  and  no  more:  l*o 
steam-engines  of  thirty-horse  power  have  been  superseded  at 
Edinburgh  by  their  adoption!  'he  yearly  saving  therein  it 
above  six  hundred  pounds  sterling. 

Explanation  of  the  Plate.— The  lever  sluice,  Gg.  1,  Tbi*>luire, 
placed  on  a  reservoir  that  supplies  any  canal  mill,  or 
rk,  with 'water,  (where  the  aqueduct  between  ike 
and  such  work  is  on  a  level,)  will  alway  s  open  of  in 
own  accord,  and  let  down  the  quantity  of  water  minted  bjsoeb 
work,  and  no  more;  that  is,  when  water  is  wanted  it  wilt  open, 
and  when  not  wanted  it  will  shut;  solhalit  not  vnly  supersedes 
the  water-man,  but  saves  a  great  deal  of  water,  A  B.  a  tttnael 
through  which  the  water  passes  from  the  dura  lo  C  D,  tbeaqae- 
duct  that  carries  the  water  lo  the  mills.  E,  a  float  that  rises 
and  falls  with  the  water  to  Ihe  aqueduct.  F.  an  aperture  in  tbe 
mouth  of  the  tunnel.  G,  the  self-acting  sluice  that  opens  sad 
abuts  aperture  F.  Ill,  a  lever  which  turns  upon  fulcrum  K. 
and  is  connected  at  one  end  wj.h  sluice  G,  and  at  the  other 
with  float  E.  The  sluice  G  is  here  represented  open,  as  warm 
tbe  mills  are  going,  hot  when  the  sluice  is  shut  that  lets  the 
water  on  the  mill  wheel,  Ihe  water  in  the  aqueduct  rises,  tat 
with  it  float  E,  which  raises  Ihe  end  I,  and  lowers  the  end  H  of 
the  lever  HI,  and  shuts  sluice  G.  When  the  water  ia  agaia 
let  upon  the  wheel,  Ibe  surface  of  the  aqueduct  falls,  and  with 
it  the  Boat,  which  opens  sluice  G  as  before.  Upon  the  lever 
H  I  there  is  another  small  lever  LM,  which  turns  npon  fulcrum 
M,  and  has  the  weight  N  suspended  to  the  other  end  L.  Ia  tat 
ordinary  working  of  the  apparatus  this  lever  is  quite  stationary, 
and  produces  no  effect  whatever ;  but  during  floods,  the  aqt*> 
duct  is  swelled  by  streams  that  run  into  it  betw  cen  the  rcservair 
and  the  mills,  and  when  this  happens  when  the  mills  are  not  at 
work,  the  water,  by  pressing  up  one  end  of  the  lever  when  tat 
other  cannot  get  down,  would  strain  or  break,  tbe  apparatus. 
But,  in  such  cases,  tbe  extra  pressure  raises  the  small  lever, 
which  takes  all  atrain  off  the  other  parts ;  that  is.  tbe  weight  H 
requires  more  force  to  lift  it  than  is  required  to  shnt  tbe  slake; 
and  therefore  will  not  move  till  that  takes  place •  but  when  tat 
extra  strain  is  continued  after  the  sluice  is  shut,  the  lever  aad 
weight  then  rise  with  the  float.  The  dimensions  of  the  float  art 
nineteen  feel  square  by  seven  inches  deep j  the  lever  is  tweaty- 
seven  feet  long,  being  twice  the  length  hetween  the  fulcrum  est 
the  sluice,  that  it  is  between  tbe  fulcrum  and  the  float.  TV 
sluice  is  three  feet  three  inohea  long,  and  fifteen  inches  deep: 
but  it  requires  to  he  raised  only  seven  inches  (when  the  water 
in  front  is  three  feet  high)  to  pass  as  much  water  aa  gives  a 
power  of  forty  horses  to  a  water  wheel,  the  fall  there  beiat 
twenty  feet.  To  determine  the  proper  dimensions  of  the  Sosi 
and  relative  lengths  of  the  ends  of  the  lever,  it 
to  ascertain  how  far  the  sluice  required  to  be  rai 
■  he  quantity  of  water  wanted)  and  also  how  far  __ 
ihe  aqueduel  might  be  raised  above  Ihe  height  i. 
supply  the  works:  the  first  was  found  to  be  seven  ii 
the  last  only  four  inches.    The  end  of  the  lever  e 
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the  float  was  made,  therefore,  onlj  half  the  length  of  the  end 
connected  with  the  sluice  ;  and  the  float  was  made  of  snch  di- 
mensions, that,  when  sank  half  an  inch  in  water,  the  weight  of 
water  thereby  displaced  was  equal  to  twice  the  weight  required 
to  »hut  the  sluice  with  an  equal  lever.  When,  therefore,  the 
water  in  the  aqueduct  rises  upon  the  float  half  an  inch  higher 
than  it  sinks  by  its  own  weight,  the  sluice  begins  to  move ;  and 
by  the  time  I  he  water  rises  other  three  and  a  half  inches,  the 
sluice  is  of  course  seven  inches  down,  or  shut  This  apparatus 
has  now  been  working  at  Rothesay  five  years. 

The  water  sluice,  fig.  2.  This  sluice,  when  placed  upon  any 
river,  canal,  reservoir,  or  collection  of  water,  prevents  the 
water  within  from  rising  above  the  height  we  choose  to  assign 
to  it ;  for  whenever  it  rises  to  that  height,  the  sluice  opens,  and 
passes  the  extra  water;  and  whenever  that  extra  water  is 
passed,  it  shuts  again  ;  so  that  whilst  it  saves  the  banks  at  all 
times  from  damage  by  overflow,  it  never  wastes  any  water  we 
wish  to  retain.  A  B  part  of  a  canal,  river,  stream,  or  collection 
of  water.  C  D  high  water  mark,  or  the  greatest  height  to 
which  the  water  is  allowed  to  rise.  £  F  a  sluice,  or  folding- 
dam,  which  turns  on  pivots  at  F.  G  a  hollow  cylinder,  having 
a  small  aperture  in  its  bottom,  from  which  proceeds  the  pipe 
HI.  K  another  cylinder,  water-proof,  that  moves  up  and 
down  within  the  former  cylinder.  L  a  pulley,  over  which  passes 
a  chain  attached  to  the  sluice  and  to  the  cylinder  K.  When 
the  water  in  the  canal  or  river  rises  to  the  line  C  D,  it  passes 
into  c>  Under  G  at  the  small  holes  M  M.  and  this  lessens  the 
weight  of  c>liii'ler  K  so  much,  that  the  pressure  of  the  water  in 
front  of  sluice  E  F  throws  it  open.  When  the  water  subsides, 
and  no  longer  runs  in  at  the  small  holes  in  cylinder  G,  that 
cylinder  is  emptied  by  the  small  pipe  HI  at  its  bottom,  which 
is  always  open,  and  theo  the  weight  of  cylinder  K  shuts  the 
sluice  as  before.  An  apparatus  of  this  kind  was  first  erected  at 
Rothesay  in  1817.  The  dimensions  of  one  of  these  are,  K,  two 
feet  diameter  and  two  feet  deep,  over  all :  weight  500/s*. 
G,  five  feet  ten  inches  deep  and  two  feet  one  inch  diameter 
inside.  E  F,  four  feet  long  and  two  feet  deep,  but  the  cylin- 
ders are  powerful  enough  to  work  the  sluice  six  inches  deeper. 
This  sluice  may  be  made  with  pivots  to  turn  at  the  top,  bottom, 
or  middle :  it  may  also  be  placed  at  the  surface  or  bottom  of 
the  water,  or  any  intermediate  space,  or  right  below,  as  suits 
the  particular  case  ;  the  cylinders  may  also  be  placed  as  shewn 
in  fig.  3.  without  the  reservoir;  that  is,  on  the  outside,  or  be- 
hind the  dam  or  embankment,  by  having  a  pipe  N  N  to  com* 
municate  between  the  upper  part  of  the  canal  or  reservoir  and 
the  cylinder.  In  this  case,  the  chain  passes  over  two  pulleys, 
and  is  attached  to  an  arm  projecting  from  the  back  of  the 
sluice.  By  adopting  this  principle,  a  self-acting  dam  may  be 
raised  in  any  river  or  stream,  up  to  high-water  mark,  by  which 
means  a  considerable  reservoir  will  be  obtained,  whilst  during 
floods  the  dam  will  fold  down,  and  no  new  ground  be  over- 
flowed. In  lawns  or  pleasure-grounds,  through  which  streams 
or  rivolets  flow,  these  sluices  might  be  applied  to  advantage ; 
for,  by  placing  one  on  the  bank  of  each  pond,  the  water  within 
would  always  be  kept  at  the  same  height,  let  the  weather 
be  wet  or  dry;  am),  therefore,  flowers  and  shrubs  might  be 
planted  close  to  the  water's  edge,  or  in  it,  as  best  suits  their 
respective  habits,  and  their  position  with  regard  to  water 
would  always  be  the  same. 

The  double-valve  *luice,  fig.  4.  This  sluice  answers  the  same 
end  as  the  lever  sluice,  but  is  more  applicable  in  cases  where 
the  reservoir  is  deep,  and  the  embankment  consequently  large. 
It  also  answers  the  purpose  of  the  waster  sluice,  as  it  opens 
and  passes  the  extra  water,  whenever  it  rises  in  the  reservoir 
the  least  above  the  height  assigned,  and  of  course  supersede* 
a  by-waste.  In  making  hydraulic  experiments,  this  sluice  will 
also  be  found  of  considerable  importance,  as,  by  keeping  the 
ctstera  from  which  we  draw  the  water  for  the  experiments 
always  exactly  at  the  same  height,  it  will  not  only  save  intri- 
cate calculations,  bat  make  the  result  on  the  whole  more  correct. 
A,  part  of  the  tunnel  through  which  the  water  flows  from  the 
reservoir  to  BC,  the  aqueduct  that  conveys  the  water  to  the 
mills.  D  E  a  sluice  that  turns  upon  pivots  at  D.  F  O  a  hollow 
cylinder;  H  another  cylinder,  water-proof,  of  rather  less  spe- 
euse  gravity  than  water,  and  which  moves  op  and  dowa  freely 
ia  cylinder  F  G :  a  chain,  one  end  of  which  is  fixed  to  an  arm 
90-100. 


attached  to  sluice  D  E,  and  the  other  to  cylinder  H,  passes  over 
pulleys  I  and  K;  La  cistern  always  full  of  water,  being  sap* 
plied  by  a  spring;  GM  a  pipe  that  communicates  betweea 
cistern  L  and  cylinder  F  G ;  N  O  the  required  level  of  the  water 
in  aqueduct  B  C ;  P  a  float  which  rises  and  falls  with  the 
water  in  aqueduct  B  C :  attached  to  this  float  is  a  spiadle  car- 
rying two  valves,  which  by  the  descent  of  the  float  close  the 
aperture  in  the  lower  end  of  pipe  M,  and  open  the  communi- 
cation between  M  and  the  cistern  L.  When  the  float  P,  and 
consequently  the  attached  valves,  rise,  indicating  a  sufficiency 
of  water  in  B  C,  the  water  escapes  from  the  cylinder  F  G,  be- 
cause the  lower  aperture  in  M  is  opened,  and  the  upper,  which 
communicates  immediately  with  the  cistern  L,  is  closed ;  as 
shewn  on  a  larger  scale,  fig.  6.  The  sluice  D  E,  fig.  4,  is  repre- 
sented shut,  cylinder  F  G  empty,  cylinder  H  at  the  bottom  of 
FG,  and  the  water  in  the  aqueduct  at  its  greatest  height.  Sup- 
pose now,  water  to  be  drawn  from  the  aqueduct  for  any  purpose, 
the  float  P  will  Call  with  the  water,  and  with  it  the  valves.  The 
water  now  flowing  into  F  G  from  L  will  be  retained  ;  H  will  be 
deprived  of  its  weight,  and  consequently  of  its  action  on  sluice 
D  E,  which  will  then  yield  to  the  pressure  of  the  water  in  the 
reservoir,  and  pass  the  requisite  quantity,  till  the  float  P  rising 
to  its  former  level,  opens  the  lower  valve,  and  shuts  oft  the 
communication  between  L  and  M;  the  cylinder  FG  then 
empties  itself,  and  the  weight  H  closes  the  sluice.  In  order  to 
make  this  sluice  operate  also  as  a  waster  sluice,  a  tube  is  made 
to  communicate  between  the  reservoir  and  cylinder  FG;  this 
tube,  which  must  necessarily  supply  water  to  FG  faster  than  it 
can  escape  by  the  valve  in  the  lower  end  of  M,  enters  the  reser- 
voir at  the  height  to  which  we  wish  to  limit  the  rise  of  the  water, 
and  whenever  it  rises  so  as  to  flow  into  this  tube,  the  cylinder 
FG  is  filled,  and  the  sluice  DE  opens,  and  passes  the  extra 
water  so  long  as  the  supply  continues  through  the  tube  to  the 
cylinder  FG ;  when  that  ceases  by  the  subsiding  of  the  water 
in  the  reservoir  to  its  limited  height,  the  sluice  D  E  shuts  as 
before.  The  axis  of  motion  of  this  sluice,  instead  of  being 
placed  at  the  top,  may  be  placed  a  little  above  its  centre  of 
pressure,  as  shewn  in  fig.  7.  In  this  case,  the  whole  of  the 
operations  before  described  will  be  reversed:  the  weight  of 
cylinder  H  will  tend  to  open  the  sluice,  and  the  pressure  of 
water  in  the  reservoir  to  shut  it ;  the  rise  of  the  float  P,  instead 
of  opening  the  lower  aperture  of  M,  will  close  it,  and  open  the 
communication  with  the  cistern  L,  as  shewn  in  fig.  8,  the  cou- 
sequenee  will  be,  that  the  eylinder  H  will  be  deprived  of  its 
weight,  and  the  sluice  will  be  closed  by  the  pressure  of  the 
water  in  the  reservoir.  In  this  case,  the  axis  of  motion  is 
placed  just  so  far  above  its  centre  of  pressure  as  to  allow  the 
extra  pressore  below  to  overcome  the  friction,  and  shut  the 
sluice  when  cylinder  H  is  floated :  this  cylinder  need  only  be 
heavy  enough  to  overcome  twice  the  friction,  in  order  to  open 
the  sluice  when  the  water  is  drawn  from  cylinder  F  G ;  I  have 
found  the  friction  in  this  case  to  be  less  than  one-fiftieth  of  the 
weight  of  the  column  of  water  pressing  upon  the  sluice;  but  to 
guard  against  contingencies,  the  machine  is  made  powerful 
enough  to  act,  although  the  friction  were  to  become  one-tenth, 
which  from  the  nature  of  things  is  more  than  it  can  ever  be. 
An  apparatus  on  this  construction  was  erected  at  Rothesay,  In 
1819,  and  has  been  in  constant  use  ever  since. 

The  single-valve  sluice,  fig.  9.  The  construction  of  this  sluice 
is  nearly  the  same  as  the  last,  only  it  is  applicable  in  cases 
where  the  reservoir  is  on  high  grounds  above  the  works  re- 
quiring the  water;  and  where,  of  course,  the  water  passes 
down  a  declivity.  A  B  part  of  the  tunnel  of  a  reservoir ;  C  D  a 
sluice  that  turns  upon  pivots  at  C  ;  E  F  the  rivulet  that  carries 
the  water  from  the  reservoir  down  to  G  H,  part  of  a  level  canal 
or  aqueduct.  I  is  a  hollow  eylinder;  K  another  cylinder,  water- 
proof, of  rather  less  specific  gravity  than  water,  which  moves 
freely  up  and  down  within  cylinder  I;  L  a  pulley,  over  which 
passes  a  chain  attached  at  one  end  to  the  sluice,  and  at  the 
other  to  the  cylinder  K;  M,  a  small  cistern  kept  always  full  of 
water,  either  by  a  small  hole  below  the  sluice,  or  by  the  waste 
from  the  sluice;  a  small  pipe  communicates  between  this  eis- 
tcrn  and  the  upper  part  of  cylinder  I;  N  O,  another  small  pipe, 
communicating  under  ground  between  c>  tinder  I  and  a  valve  at 
the  lower  end  of  O,  which  is  closed  by  the  descent  of  the  float 
P;  the  float  is  placed  within  a  small  pool  of  mater  on  the  same 
11  H 
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lerel  as,  and  communicating  with,  the  canal.  The  water  in  the 
canal  is  represented  as  at  its  greatest  height,  the  valve  opened 
by  the  float  P,  the  cylinder  I  empty,  because  the  valve  at  O 
passes  the  water  faster  than  it  is  supplied  from  the  cistern  M ; 
the  cylinder  K  is  consequently  at  the  bottom  of  I,  and  the  sluice 
is  closed.  When  the  surface  of  the  water  falls  in  the  canal,  the 
float  P  falls  with  it,  the  valve  at  O  is  closed,  the  cylinder  I  is 
filled,  and  K  floated,  the  sluice  C  D  opens  by  the  pressure  in 
the  reservoir,  and  supplies  water  till  the  canal  G  H  acquires  its 
proper  height.  The  mode  of  producing  this  effect  may  be 
varied,  as  in  the  last  instance,  by  hanging  the  sluice  on  pivots 
a  little  above  the  centre  of  pressure,  so  that  it  shall  be  kept 
closed  by  the  weight  of  the  water  in  the  reservoir,  and  opened 
by  the  descent  of  cylinder  K;  the  valve  at  O  will  then  require 
to  be  shut  by  the  ascent  of  the  float  P.  It  is  of  no  consequence, 
therefore,  in  regard  to  regulating  the  supply  of  water,  how  far 
the  reservoir  is  from,  or  how  high  above,  the  level  of  the  works 
requiring  the  water,  save  that  the  length  of  the  pipe  NO  must 
correspond  with  the  distance,  and  its  strength  with  the  height 
or  pressure  of  the  water ;  it  is  necessary,  however,  that  the  bore 
of  this  pipe  should  be  small,  particularly  where  its  length  is 
considerable,  in  order  that  the  sluice  may  open  or  shot  in  a 
short  time  after  the  valve  at  O  opens  or  shuts,  and  at  the  same 
time  require  only  a  small  supply  of  water  for  cistern  M,  as  that 
supply  must  always  flow,  whether  it  be  otherwise  needed  or  not 
Suppose,  therefore,  the  opening  into  pipe  NO  from  I  to  be  only 
half  an  inch  bore,  and  that  the  valve  at  O  is  shut,  it  is  evident 
when  that  pipe  is  empty,  that  the  sluice  CD  will  not  open  (or 
shut,  if  being  on  pivots  placed  just  above  the  centre  of  pressure) 
till  both  the  pipe  NO  and  cylinder  I  be  filled;  and  that  the 
smaller  the  bore  of  that  pipe,  the  sooner  will  it  be  filled.  The 
time,  therefore,  that  sluice  CD  takes  to  open  (or  shut,  as  the 
case  may  be)  after  the  valve  at  O  shuts,  will  always  be  the 
same  that  the  pipe  NO  and  cylinder  I  take  to  fill;  and  to  make 
sluice  CD  take  an  equal  time  to  shut  (or  open,  as  the  case 
may  be)  after  the  valve  at  O  opens,  the  aperture  of  that  valve 
must  be  such  as  to  take  an  equal  length  of  time  to  run  off  the 
water  to  the  bottom  of  cylinder  I,  (while  the  water  is  still  flow- 
ing from  cistern  M,)  as  the  pipe  from  cistern  M  takes  to  fill 
both  cylinder  I  and  pipe  NO,  when  the  valve  at  O  is  shot 

The  chain  sluice.  This  apparatus  answers  exactly  the  same 
purpose  as  the  last,  but  the  construction  is  somewhat  different; 
that  difference  is  described  by  dotted  lines  in  connexion  with 
the  last  figure,  of  which  let  all  the  parts  be  supposed  to  romain 
except  the  pipe  from  the  cistern  M,  the  pipe  N  O,  and  the  float 
P.  A,  pipe  m  communicates  between  cistern  M  and  the  upper 
end  of  cylinder  n  o,  from  the  lower  end  of  which  proceeds  a  pipe 
0  connected  with  the  bottom  of  cylinder  I;  an  aperture  in  the 
lower  extremity  of  no  is  supplied  with  a  valve  opening  down- 
wards loaded  with  a  weight  </,  and  attached  to  a  rod  suspended 
from  the  end  of  a  lever  rs,  moving  on  a  fulcrum  at  t;  a  chain 
passing  round  two  pulleys  u  and  v  connects  the  other  end  of 
this  lever  with  a  float  w,  of  sufficient  weight  to  overcome  the 
loaded  valve  q.  To  apply  this  apparatus  where  the  sluice  is 
hung  on  pivots  just  above  the  centre  of  pressure,  no  change 
is  required  but  that  of  making  the  valve  q  open  upwards.  This 
construction  may,  perhaps,  be  adopted  with  advantage  on  ac- 
count of  its  cheapness,  where  the  reservoir  is  very  near  the 
level  canal,  but  a  considerable  height  above  it ;  as  a  brass 
wire  one-tenth  of  an  inch  diameter  will  be  strong  enough  for 
the  chain  where  the  distance  is  short,  it  having  in  any  case  little 
more  to  lift  than  twice  its  own  weight;  the  former  method  using 
the  pipe  NO  instead  of  the  chain,  seems  better  adapted  to  ge- 
neral purposes. 

The  double  weather  sluice,  fig.  10.  This  apparatus  is  de- 
signed for  what  are  generally  called  compensation  reservoirs, 
where  we  are  only  allowed  to  retain  the  surplus  water  of  floods, 
the  rivulet  or  stream  being  allowed  to  flow  at  all  other  times 
the  same  as  if  no  reservoir  were  there.  The  usual  way  of  doing 
this,  which  may  be  understood  by  reference  to  fig.  5,  is  to  cut 
an  aqueduct,  AFB,  round  the  reservoir  C,  along  which  all  the 
water  of  the  stream  is  carried  past  the  reservoir,  except  during 
floods,  when  a  part  runs  over  at  the  by-wash  F  into  the  reser- 
voir. But  before  any  part  is  thus  allowed  to  run  over,  the 
proprietors  below  at  Z  must  have  all  they  need ;  and  then  the 
rise  that  sends  part  into  the  reservoir,  sends  also  more  down 


the  aqueduct ;  this  additional  part  sent  down  is  therefore  lest 
But  the  same  rains  that  swell  the  streams  above  the  reservoir, 
also  swell  the  streams  G  H I  and  K  between  the  reservoir  tad 
place  below  at  Z,  where  the  greatest  quantity  of  water  may  be 
needed ;  all  this  additional  water  from  the  streams  below,  is 
therefore  also  lost  By  adopting  this  apparatus,  all  that  waste 
is  saved,  or  retained  in  the  reservoir;  so  that  whilst  the  pro- 
prietors below  have,  in  all  ordinary  times,  the  same  water  as  if 
no  reservoir  had  been  made,  we  retain  in  the  reservoir,  darinr, 
floods,  all  the  water  not  then  needed  below.  A  is  a  basin  of 
water,  behind  a  reservoir,  in  which  the  water  is  always  kept  at 
the  same  level  by  the  apparatus,  fig.  4.  B,  one  of  a  number  of 
sluices  of  the  same  kind  on  that  basin.  C,  a  can,  open  at  the 
top,  and  having  a  very  small  aperture  in  the  bottom ;  a  chaia 
passes  over  pulley  D,  having  one  end  fixed  to  the  arm  £,  at- 
tached to  sluice  B,  and  the  other  to  can  C.  F,  a  weight  that 
keeps  the  sluice  B  always  shut,  when  the  can  C  is  empty :  whea 
that  can  is  full  of  water,  it  lifts  the  weight  F,  and  opens  the 
sluice.  G  H,  a  section  of  that  part  of  the  rivulet  immediately 
before  it  falls  into  the  reservoir.  IKL,  a  pipe,  which  cooubo- 
nicates  between  the  rivulet  at  G  H,  and  the  can  C.  When  the 
water  in  the  rivulet  GH  is  so  low  only  as  to  flow  through  aper- 
ture 1,  then,  all  that  water  passing  down  pipe  IKL,  flows  oat 
at  M  into  can  C,  which  being  thus  filled  with  water,  opeas 
sluice  B,  and  passes  as  much'  water  as  the  rivulet  then  brings 
into  the  reservoir.  But  when  the  rivulet  swells  so  as  to  flow 
out  at  aperture  2,  theu  the  opening  at  M  not  being  able  to  pats 
the  whole,  the  water  rises  in  pipe  IK,  and  passes  along  pipe 
NOP,  and  falling  into  another  can,*  opens  a  second  sluiee, 
which,  with  the  first,  passes  as  much  water  as  the  rivulet  then 
brings  into  the  reservoir.  When  the  water  in  the  rivulet  rises 
so  as  to  flow  out  at  aperture  3,  it  rises  also  in  I K,  and  passisf 
along  pipe  QR8,  flows  out  at  S  into  a  third  can,  and  opens  a 
third  sluice;  and  these  three  pass  as  much  water  as  the  rivulet 
then  brings,  and  which  is  here  supposed  to  be  the  greatest 
quantity  wanted  at  the  place  Z,  fig.  5.  Suppose  now  the  flood 
should  still  continue  to  increase ;  then  the  streams  and  surface 
water  between  the  reservoir  and  Z  will  increase  the  rivulet  at 
Z,  as  well  as  the  higher  streams  increase  it  at  GH;  but  there 
was  previously  enough  of  water  at  Z;  when,  therefore,  the 
rivulet  rises  so  as  to  flow  out  at  aperture  4,  the  water  will  rise 
also  in  the  vertical  tubes  M,  P,  and  S,  which  are  respectively 
surmounted  with  wide  hollow  cylinders,  T,  U,  and  V,  contain- 
ing the  water-pipe  floats  W,  X,  and  Y.  The  water  first  rises 
to  float  W,  which  it  lifts,  and  thereby  shuts  valve  L:  the  water 
in  can  C  then  passes  out  at  the  small  opening  in  its  bottom 
and  the  weight  F  shuts  sluice  B,  which  stops  as  much  water  ia 
the  reservoir  as  the  streams  below  have  increased.  When  toe 
water  rises  in  the  rivulet  so  as  to  flow  out  at  aperture  5,  it  rises 
also  in  the  tubes  till  it  lift  float  X,  which  shuts  another  sluice. 
When  the  rivulet  rises  till  the  water  flows  out  at  aperture  6,  it 
raises  float  Y,  and  shuts  the  third  or  last  sluice,  the  flood  beau; 
now  supposed  so  great,  that  the  streams  below  the  reservoir 
are  sufficient  for  the  supply  at  z.  When  the  streams  begieto 
fall,  the  rivulet  at  GH  will  also  fall,  and  when  the  water  ceases 
to  flow  into  aperture  6,  the  water  falls  so  far  in  the  tubes  as  to 
let  down  float  Y,  and  open  one  sluice ;  when  it  ceases  to 
out  at  aperture  5,  the  float  X  falls,  and  a  second  sluice 
when  it  ceases  to  flow  out  at  aperture  4,  the  third  sluice 
which,  with  the  other  two,  passes  all  the  water  that  the  rivolet 
is  then  bringing  into  the  reservoir.  Should  the  rivulet  contisoe 
to  fall  so  as  not  to  flow  out  at  aperture  3,  then  the  water 
to  flow  along  Q  R,  and  one  sluice  shuts ;  should  it  fall 
aperture  2,  the  water  also  ceases  to  flow  along  N  O,  and  a  se- 
cond sluice  shuts ;  should  the  rivulet  become  quite  dry,  tfcea 
the  third  or  last  sluice  shuts.  Any  number  of  sluices  may  he 
used,  as  found  necessary:  and  in  this  way  the  same  quantity  of 
water  will  always  run  in  the  rivulet  at  Z,  as  if  no  reservoir  hod 
been  placed  in  the  rivulet  above ;  except  during  floods, 
all  the  water  not  needed  at  Z,  would  be  retained  in  that 
voir.  Besides  the  immense  quantity  of  water  thus  gained 
during  floods,  the  expense  of  cutting  an  aqueduct'  round  tat 

_       — - 

*  The  first  cm  only  to  shewn  In  the  engraving,  bat  the  rrinttvo  filia- 
tions of  the  other  cans  with  respect  to  the  pipe*  P  tad  S,  auy  ho 

understood. 
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reservoir  is  also  saved,  nor  is  any  by-wash  necessary,  as  tlie 
main  sluice  on  the  reservoir  that  regulates  the  height  of 
the  water  in  the  basin  A,  acts  also  as  a  water-sluice  when 
necessary.  When  it  is  necessary  to  supply  any  fixed  quantity 
of  water  from  the  reservoir,  we  have  only  to  make  an  aperture 
Id  the  basin  of  the  proper  size,  and,  as  the  water  there  stands 
always  at  the  same  height,  the  supply  will  always  be  the  same. 

The  single  weather  sluice,  fig.  II.  One  of  the  applications 
of  this  apparatus  is,  to  give,  at  all  times,  an  equal  supply  of 
water  to  any  work,  situated  like  Z,  in  the  last  case,  where  the 
reservoir  is  at  a  great  distance  from  the  work,  and  where  it 
■light  be  inconvenient  or  expensive  to  lay  a  pipe  between  them 
as  in  fig.  4.  The  description  of  the  last  figure  applies  also  to 
this,  only  when  the  can  C  is  filled  with  water,  it  shuts  sluice 
BC,  instead  of  opening  it  as  in  that  figure.  In  very  dry 
weather,  when  all  the  streams  between  the  reservoir  and  the 
work  are  dried  up,  then  it  requires  all  the  sluices  at  the  reser- 
voir to  be  open,  to  give  the  necessary  supply  to  the  works,  but 
when  the  streams  begin  to  flow  a  little,  one  sluice  at  the  reser- 
voir shuts,  by  the  water  flowing  through  aperture  1  into  can  C; 
when  they  increase  still  further,  the  water  flows  out  at  aperture 
2,  and  along  pipe  NO,  and  shuts  a  second  sluice;  should  they 
still  increase*  till  the  water  flow  out  at  aperture  3,  the  third  or 
last  sluice  shuts,  the  streams  of  themselves  being  now  equal  to 
the  supply  required.  As  the  streams  again  fall  off,  the  sluices 
will  open,  one  after  another,  so  as  to  keep  the  supply  of  water 
at  the  work  always  equal.  It  is  necessary,  in  this  case,  to  have 
a  small  reservoir  near  the  work,  to  contain  the  water  that  flows 
down  at  night,  or  when  the  work  is  standing ;  and  then  this 
apparatus  will  be  a  complete  substitute  for  the  last  apparatus, 
fig.  10.  The  purpose,  however,  for  which  this  apparatus  was 
ioveoted  was  different.  Having  occasion  to  cut  an  aqueduct 
round  the  bases  of  some  hills,  to  collect  water,  and  convey  it 
to  a  reservoir  at  a  considerable  distance,  I  found  that  to  make 
the  aqueduct  so  large  as  to  convey  all  the  water  during  floods 
would  be  too  expensive ;  it  therefore  occurred  to  me,  that  if  a 
part  of  the  water  could  be  detained  during  floods,  and  brought 
away  gradually  afterwards,  a  much  smaller  (and  of  coarse  much 
less  expensive)  aqueduct  would  answer  the  purpose ;  I  there- 
fore made  a  small  reservoir  at  a  convenient  place,  and  contrived 
this  sluice  to  shut  during  floods,  and  to  open  as  they  decreased; 
and  this  answered  the  purpose  intcuded  completely,  and  was 
the  origin  of  all  the  weather-sluices. 

SLUSS,  Sludge,  or  Slush,  a  soft  miry  substance,  serviceable 
la  manuring  land. 

SMACK,  a  small  vessel  commonly  rigged  as  a  cutter,  and 
osed  in  the  coasting  and  fishing  trade,  or  as  a  tender  in  the 
king's  service. 

SMALL-POX,  a  highly  infections  and  formidable  eruptive 
fever,  which  occurs  in  general  but  once  to  the  same  person. 
It  is  distinguished  by  the  appearance  of  pustules  on  the  third  or 
fourth  day  of  the  fever.  The  face  is  sometimes  dreadfully  dis- 
fifoxed  with  the  variolous  corrosion.  It  is  sopposed  to  have 
existed  in  China  and  HindosUn  several  centuries  before  it  was 
introduced  into  Europe.  About  the  >car  572  of  the  Christian 
era.  it  appeared  at  Mecca.  From  this  place  it  was  coovejed 
to  Alexandria,  and  in  the  eighth  century  it  was  spread  over 
France,  Spain,  and  Italy,  by  the  Saracens,  in  their  progressive 
expeditions  into  the  regions  of  the  west. 

SMALT,  the  last  produce  of  cobalt,  a  kind  of  mineral  matter, 
prepared  and  purified  abroad,  and  brought  hither  sometimes  in 
Moe  powder,  and  at  other  times  in  lumps.  It  is  chiefly  used 
with  starch,  and  is  generally  known  by  the  name  of  powder  blue. 

SMARTWEED,  a  troublesome  weed,  generally  found  in 
arable  lands,  and  more  commonly  called  nrsesmart  Its  juices 
have  been  known  to  remove  warts,  by  frequently  rubbing  them 
with  its  green  leaves  a  little  bruised. 

SMELL,  Sense  of.  The  sense  of  smell  is  very  nearly  allied 
to  that  of  taste,  and  indeed  many  of  those  pleasurable  sensa- 
tions  which  are  usually  referred  to  the  taste,  as  being  received 
daring  the  act  of  eating  and  swallowing,  really  belong  to  the  smell. 
The  organ  of  smell  is  a  membrane  or  skin  overspread  wilb 
nerves,  which  line  the  internal  ravity  of  the  nostrils,  and  the 
surface  and  cavities  of  the  bones  which  join  the  nostrils.  This 
is  affected  both  by  the  odorous  particles  which  proceed  from 
external  substances  through  the  nose,  and  by  those  that  come  from 


the  substances  which  are  eaten  :  for  there  is  a  communication 
between  the  nose  and  the  back  part  of  the  mouth.  The  disa- 
greeable sensations  occasioned  by  smell  assist  us  in  the  proper 
choice  of  food,  and  prompt  as  to  avoid  such  noxious  vapours  as 
may  render  the  air  injurious  to  health  or  life.  It  appears  also,  that 
offensive  odours  in  various  circumstances,  contribute  to  gene- 
rate the  sense  of  shame,  decency,  Ice.  The  pleasures  of  smell 
have  a  direct  connexion  with  those  of  taste  ;  and  in  several 
instances,  such  is  their  mutual  anion  and  co-operation,  that  the 
association  appears  almost  inseparable.  The  fragrance  which 
arises  from  the  various  productions  of  nature,  adds  new  charms 
to  her  landscapes;  and  the  pleasing  sensations  which  enhance 
our  mental  enjoyments  when  inhaling  the  grateful  incense,  live 
in  our  recollections,  when  the  representations  of  them  are  again 
brought  before  as  in  poetry  and  painting. 

SMELTING,  in  Metallurgy,  the  fusing  or  melting  of  the  ores 
of  metals,  in  order  to  separate  the  metalline  part  from  the  earthy, 
stony,  and  other  parts. 

SMITHERY,  or  Smithing,  a  manual  art  by  which  an  irre- 
gular lump  of  iron  is  wrought  into  any  intended  shape. 

SMOCK,  Lady's,  or  hitter  Crest,  Cardamine  Aman,  in 
Agriculture,  a  plant  of  the  weed  kind,  found  in  coppices,  and 
on  the  banks  of  rivers,  which  sheep  are  said  sometimes  to  cat. 
Some  think  the  common  sort  is  useful  in  epilepsies. 

SMOKE,  a  humid  matter  exhaled  in  form  of  vapour  by  t!.« 
action  of  heat,  either  external  or  internal.  It  consists  of  pal- 
pable particles  elevated  by  means  of  the  rarefying  beat,  or  by 
tbe  force  of  the  ascending  current  of  air,  from  bodies  exposed 
to  heat  Sir  Isaac  Newton  observes,  that  smoke  ascends  in 
chimneys  by  the  impulse  of  the  air  in  which  it  floats ;  for  that 
air  being  rarefied  by  the  fire  underneath,  hath  its  specific 
gravity  diminished,  and  being  thus  determined  to  ascend,  it 
carries  up  the  smoke  along  with  it  Smoke  of  fat  unctuous 
wood,  such  as  fir,  beech,  &c.  makes  what  we  call  lamp  black. 
Smoke  arising  from  the  combustion  of  vegetables,  is  a  mixture 
of  water,  oil,  volatile  salts,  and  all  the  gaseous  products  which 
result  from  the  combination  of  vital  air  with  the  several  prin- 
ciples of  the  vegetable.  In  the  Philosophical  Transactions,  we 
have  the  description  of  an  engine  invented  by  Mons.  Dalcsme, 
which  consumes  the  smoke  of  all  sorts  of  wood,  leaving  nothing 
to  affect  either  the  sight  or  smell.  It  consists  of  several  iron 
hoops,  four  or  five  inches  in  diameter,  which  shut  into  one 
another,  and  is  placed  on  a  trivet,  but  its  mode  of  operation 
we  have  not  seen. 

Smoke  Smil,  a  small  sail,  hoisted  against  the  fore-mast  when 
the  ship  rides  head  to  wind,  to  give  the  smoke  of  the  gal- 
ley an  opportunity  of  rising,  and  to  prevent  its  being  blown  alt 
on  to  the  quarter  deck. 

SMUGGLING,  in  civil  economy,  the  importing  contraband 
goods,  or  the  selling  of  such  as  the  law  has  made  excisable, 
without  paying  the  legal  impost.  Several  severe  laws  have 
been  enacted  against  this  species  of  traffic,  but  no  measures 
hitherto  adopted  have  been  able  wholly  to  suppress  the  illicit 
trade.  The  preventive  service  holds  it  under  the  most  power- 
ful restraints. 

SMUT,  a  disease  in  corn  which  destroys  entirely  the  genu 
and  substance  of  the  grain. 

SNAIL.    See  Helix. 

SNAKE  in  Zoology,  a  genos  of  serpents,  the  characters  of 
which  are,  that  they  have  abdominal  and  subcaudul  scales. 
Of  the  snake  tribes  the  species  are  vastly  numerous,  some  of 
which  are  inoffensive,  while  others  are  dangerous  in  the  highest 
degree.  Those  that  live  in  warm  climates  sometimes  grow  to 
an  enormous  size,  and  many  instances  of  their  strength  have 
been  recorded,  which  appear  almost  incredible.  In  these 
sultry  regions,  their  poison  is  also  more  acute  than  in  other 
portions  of  the  globe,  but  in  general  the  largest  have  not  been 
found  the  most  venomous.  Perhaps,  of  none  is  the  poison 
more  virulent  than  that  of  the  rattlesnake. 

Snare,  &*,  a  strange  kind  of  fish,  of  the  eel  kind,  said  to 
reside  in  the  northern  seas,  and  to  have  been  seen  on  the  coasts 
of  Norway,  and  on  the  shores  of  North  America.  The  sise  and 
length  of  these  creatures  seem  to  be  almost  incredible.  Some 
accounts  represent  them  from  fifty  to  seventy  feet  long,  and 
others  have  extended  their  length  to  six  hundred  feet  There 
can  be  little  doubt  that  some  of  these  statements  have  been 
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exaggerated,  the  calculations  of  length  having  been  made  in  all 
cases  without  actual  measurement.  The  evidence*,  however, 
in  favonr  of  such  creatures  actually  existing,  have  of  late  been 
so  numerous  and  convincing,  that  the  fact  seems  to  be  placed 
beyond  the  reach  of  all  reasonable  suspicion. 

Snake  Root,  Serpentaria,  in  Medicine,  the  root  of  a  species 
of  aristolochia.  Prior  to  the  discovery  of  America,  only  two 
kinds  of  serpentaria  were  known  ;  but  since  that  event,  several 
others  have  been  added,  such  as  the  Virginian,  the  Canadian, 
and  the  Brazilian.  The  snake-root  of  Virginia  was  esteemed 
by  the  Iodians  as  a  sovereign  antidote  against  the  bite  of  the 
rattlesnake.  Some  travellers  assert,  that  the  smell  of  this 
antidote  drives  the  rattlesnake  away,  on  which  account  the 
Indians,  when  travelling  in  dangerous  places,  tie  a  portion  of 
snake-root  to  the  end  of  their  staff,  to  prevent  being  bitten.  In 
a  dried  state  it  is  imported  into  this  country  in  bales,  each  con- 
taining from  two  to  five  hundred  weight.  The  smell  is  aroma-  . 
tic,  not  unlike  that  of  valerian ;  and  the  taste  is  warm,  sharp, 
and  bitter,  somewhat  resembling  that  of  camphor.  It  is  highly 
esteemed  for  various  medical  purposes. 

Snake  Stone,  a  species  of  shell,  of  a  flattened  spiral  figure, 
containing  many  circumvolutions,  exhibiting  a  distant  resem- 
blance to  a  snake  coiled  up,  and  in  that  state  becoming  petri- 
fied. These  snake-stones,  generally  described  as  ammonites, 
are  very  numerous  in  various  parts  of  the  world,  but  the  race 
of  animals,  of  which  these  are  the  remains,  is  supposed  long 
since  to  have  become  extinct. 

Snake  Weed,  in  Agriculture,  a  common  grass,  frequently 
found  by  the  sides  of  roads,  which,  if  cultivated,  would  produce 
seeds  answering  the  same  purposes  as  those  of  buck-wheat. 
It  is  annual,  or  at  most  biennial,  in  its  growth. 

Snake  Wood,  in  the  Materia  Medica,  is  the  wood  or  root  of 
the  tree  which  affords  the  nux  vomica.  It  is  brought  from  the 
East  Indies  under  the  name  of  lignum  colubrinum,  in  pieces 
about  the  thickness  of  a  man's  arm,  covered  with  a  rusty- 
coloured  bark,  and  is  internally  of  a  yellow  colour,  with  whitish 
streaks.  When  rasped,  this  wood  yields  an  agreeable  smell, 
though  it  is  somewhat  faint,  and,  on  being  tasted,  the  flavour 
is  bitter. 

SNAKING,  is  the  winding  small  ropes  spirally  round  a  large 
one,  the  former  lying  in  the  intervals  between  the  strands  of  the 
latter,  and  is  frequently  termed  Worming,  which  article  see. 

SNAPDRAGON,  in  Botany,  see  Antirrhinum.  The  smaller 
sort  of  snapdragon  is  a  troublesome  weed  in  corn  fields. 

SNATCH BLOCK,  a  block  having  an  opening  in  one  of  its 
sides,  u herein  to  fix  the  bight  of  a  rope  occasionally.  This  is 
by  some  termed  a  rouse-about  block. 

SNEEZING,  in  Medicine,  stemutatio,  a  violent  convulsive 
motion  of  the  muscles  of  respiration,  which  is  preceded  by  a 
deep  inspiration  that  fills  the  lungs,  and  then  forces  the  air 
violently  through  the  nose,  while  the  under  jaw  is  at  the  same 
moment  closed.  The  effort  shakes  the  head,  and  the  whole 
body.  This  convulsive  sensation  is  always  excited  by  some 
irritation  affecting  the  inner  membrane  of  the  nose;  the  air, 
therefore,  which  in  coughing  is  expelled  through  the  mouth,  is 
vehemently  driven  through  the  nose,  for  the  purpose  of  expel- 
ling that  irritation. 

SNIPE      See  Scolopax. 
SOAL-FISH.    See  Pleuronectes. 

SNORING,  in  Medicine,  a  sound  produced  by  sleeping  per- 
sons, in  particular  positions,  apparently  occasioned  by  the  vibra- 
tions of  the  palate,  in  a  state  of  relaxation,  when  the  respira- 
tion is  performed  by  breathing  through  the  mouth  and  nose  at 
the  same  time. 

SNOW,  a  well-known  substance,  formed  by  the  freezing  of 
the  vapours  in  the  atmosphere.  It  differs  from  hail  and  hoar- 
frost, in  being  as  it  were  crystallized,  which  they  are  not.  This 
appears  on  examining  a  flake  of  snow  by  a  magnifying  glass ; 
when  the  whole  of  it  will  appear  to  be  composed  of  fine  shining 
spicnla,  diverging  like  rays  from  a  centre.  As  the  flakes  fall 
down  through  the  atmosphere,  they  are  continually  joined  by 
more  of  these  radiated  spicnla,  and  thus  increase  in  bulk  like 
the  drops  of  rain,  or  hailstones. 

The  whiteness  of  snow  is  owing  to  the  small  particles  into 
which  it  is  divided :  for  ice  when  pounded  will  become  equally 
white.  According  to  Becearia,  clouds  of  snow  differ  in  nothing 


from  clouds  of  rain  but  in  the  circumstance  of  cold  that  freezes 
them.  Were  we  to  judge  from  appearances  only,  we  might  issa- 
gine  that  so  far  from  being  useful  to  the  earth,  the  cold  baaust? 
of  snow  would  be  detrimental  to  vegetation.  But  the  experieace 
or  all  ages  asserts  the  contrary.  Snow,  particularly  in  those 
northern  regions  where  the  ground  is  covered  with  it  for  seve- 
ral months,  is  of  service  to  the  earth,  by  guarding  the  cora  sr 
other  vegetables  from  the  intenser  cold  of  the  air,  and  espedalij 
from  the  cold  piercing  winds.  It  has  been  a  vulgar  opinion,  verj 
generally  received,  that  snow  fertilizes  the  land  on  which  it  null, 
more  than  rain,  in  consequence  of  the  nitrous  salts  which  fc 
is  supposed  to  acquire  rby  freezing.  Bat  it  appears  from  the 
experiments  of  Margraaf  in  the  year  1731,  that  the  cbesueal 
difference  between  rain  and  snow  water  is  exceedingly  sasM. 
— Different  vegetables  are  able  to  preserve  life  under  difereat 
degrees  of  cold,  but  all  of  them  perish  when  the  cold  wbsca 
reaches  their  roots  is  extreme.  Providence  has,  therefore,  m 
the  coldest  climates,  provided  a  covering  of  snow  for  the  recti 
of  vegetables,  by  which  they  are  protected  from  the  influence tf 
the  atmospherical  cold.  The  snow  keeps  in  the  internal  beat 
of  the  earth  which  surrounds  the  roots  of  vegetables,  and  of- 
fends them  from  the  cold  of  the  atmosphere. 

Snow,  a  vessel  equipped  with  two  masts,  resembling  the 
main  and  fore  masts  of  a  ship,  and  a  third  small  mast  jest 
abaft  the  main-mast,  carrying  a  sail  nearly  similar  to  a  shra'f 
mizzen ;  the  foot  of  this  mast  is  fixed  in  a  block  of  wood,  or  bad 
of  step,  upon  the  deck,  and  the  head  is  attached  to  the  after- 
part  of  the  main-top.  The  sail  is  called  a  try-sail,  and  hease 
the  mast  is  termed  a  try-sail  mast.  When  sloops  of  war  an? 
rigged  as  snows,  they  are  furnished  with  a  strong  rope  calM 
a  horse,  instead  of  the  try-sail  mast,  the  fore  part  of  the  sal 
being  attached  by  rings  to  it.  This  is  generally  the  largest  sf 
all  two-masted  vessels  employed  by  Europeans,  and  is  rccroacd 
the  most  convenient  for  navigation. 

SNOW  Bird,  in  Ornithology,  a  bird  that  appears  ia  Scot- 
land in  severe  weather,  and  deep  snows.  It  is  someojaei 
called  snow-flakes,  and  occasionally  breeds  in  the  Highlasrff, 
on  the  summits  of  the  highest  hills,  bat  the  greater  part  ess- 
grate  from  the  extreme  north,  and  their  appearance  indicates  t 
rigorous  season. 

Snow  Drop.    See  Galanthus. 

Snow  Grotto,  an  excavation  made  by  the  waters  on  thesMe 
of  Mount  Etna,  by  making  their  way  under  the  layers  of  lava. 
and  by  carrying  away  the  bed  of  puzzolana  below  them.  His 
place  is  used  for  a  magazine  of  snow  ;  for  in  Sicily  at  Naples, 
and  particularly  at  Malta,  they  are  obliged,  for  want  of  ice,  la 
make  use  of  snow  for  cooling  their  wine,  sherbet,  aad  other 
liquors,  and  for  making  sweetmeats.     See  Red  Snow. 

Snow  Plough,  a  contrivance  for  the  purpose  ofdeariagtke 
roads  of  snow.  It  has  been  long  used  in  Sweden,  and  hat  sf 
late  years  been  introduced  into  this  oountry.  It  consists  sf 
boards  brought  to  a  point  in  the  front,  which  enters  the 
and  spreads  behind  to  any  given  width  which  may  be 
In  this  manner  it  is  driven  forward  through  the  snow  by 
and  the  snow  is  thrown  off  on  each  side  somewhat  like  ranevs 
by  the  plough  used  in  agriculture. 

Snow  Stone,  in  Natural  History,  a  beautiful  stone  foaad  ■ 
some  parts  of  America.  It  is  richly  variegated,  and  wka 
polished  exhibits  an  appearance  resembling  snow  falling  ia  al 
its  whiteness  upon  a  jetty  surface. 

SNUFF,  a  preparation  of  tobacco,  made  by  redoeing  It  isst 
a  powder,  fit  to  be  taken  in  at  the  nose,  to  clear  the  head  sf 
pituita.  Many  other  ingredients  are  mixed  with  the  tobacco,  to 
give  the  snuff  a  more  agreeable  scent.  The  sorts  already  is 
use  are  too  numerous  to  be  named,  and  every  month  raraijeei 
new  combinations,  possessing  virtues  till  then  unknown. 

SOAP,  in  domestic  economy,  a  composition  of  caostie  alksf, 
salt,  and  oil,  or  other  grease.  The  earths,  and  the  other  ictaBh 
oxides,  also  combine  with  fat  and  oils,  forming  neutral  can- 
pounds.  The  former  have  been  called  earthy,  and  the  latter 
metallic  soaps.  Soaps  in  common  use  are  made  with  the  axel 
alkalis,  combined  with  different  kinds  of  fat  and  oSL 
are  divided  into  two  principal  varieties,  hard  and  soft, 
in  their  being  manufactured,  undergo  distinct  processes. 
are  few  compounds  in  which  the  chemical  art  appears  to  w 
advantage  in  common  estimation,  than  in  the  formation  of  soap. 
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8eap  refuse,  and  soap  sods,  and  moat  kioda  of  aoapy  mixture, 
have  been  found  to  be  highly  valuable  a*  manure,  and  great 
promoter!  of  vegetation. 

Soap  &o*t,  a  species  of  steatite.  The  name  is  derived  from 
its  colour,  and  from  the  peculiar  unctuous  sensation  which  it 
imparts  to  the  feeling,  which  resembles  that  of  white  soap.  It 
is  sometimes  striped  and  mottled  with  veins  and  spots  of  a 
dull  purple*  The  only  plaee  in  England  where  this  stone  is 
sound,  is  at  the  Lizard,  in  Cornwall,  connected  with  veins  of 
serpentine,  to  which  rock  it  seems  nearly  allied.  It  is  much 
used  in  china  manufactures. 

Soap  Berry  Tree.  The  berries  of  this  tree  are  about  the 
line  of  a  musket  bullet,  and  are  winged  with  leaves.  The  skin 
nod  pulp  are  used  as  soap  without  any  mixture  whatever,  and, 
in  the  cleansing  of  linen,  they  are  a  valuable  and  cheap  aubsti- 
tote ;  but  being  of  an  acid  nature,  the  finer  articles  of  dress  rot 
much  sooner  than  under  common  soap.  These  berries  are 
nseeh  used  by  the  negroes.  They  are  also  said  to  have  many 
medicinal  virtues. 

SOAPER'S  Waste.    &•  Soap. 

SOAPY  Rock.    See  Soap  Sum*. 

SOCCAGE,  an  ancient  tenure,  by  which  lands  were  held  on 
condition  of  ploughing  the  lord's  lands,  and  doing  the  other 
operations  of  husbandry,  at  their  own  charges. 

SOCCUS,  in  Antiquity,  a  kind  of  high  shoe  reaching  above  the 
ankJe,  worn  by  comedians,  as  the  cothurnus  was  by  tragedians. 

SOCIETY,  an  assemblage  or  union  of  several  persons  in  the 
game  place,  for  their  mutual  assistance,  security,  interest,  or 
entertainment.  For  the  origin  of  civilised  society,  various 
entases  have  been  assigned.  To  investigate  the  numerous  theo- 
ries that  have  been  presented  to  the  public  on  this  interesting 
topic,  would  be  an  almost  endless  task.  It  would  be  scarcely 
leas  difficult  to  enumerate  and  characterize  the  various  societies 
that  have  sprung  up  in  civilized  states. 

SOCINIANS.  in  Church  History,  a  sect  of  Christians  so  call- 
ed  from  their  founder  Faustus  Socinus,  a  native  of  Sienna, 
n  Italy:  they  ascribe  proper  divinity  to  the  Father  only. 

SOCK,  in  Agriculture,  tne  share  of  a  plough,  or  that  part 
which  opens  the  land. 

SOCLE,  or  Zocle,  in  Architecture,  a  flat  square  member 
•oder  the  bases  of  pedestals,  statues,  vases,  fee.  which  it  serves 
aa  a  foot  or  stand. 

SOCO,  in  Ornithology,  a  Brazilian  bird  of  the  heron  kind, 
remarkable  for  the  length  of  its  neck,  and  its  variegated  colours. 

SOD,  in  Agriculture,  a  portion  of  turf  or  sward,  cut  or  dog 
up.  It  also  signifies  the  soil  or  earth.  The  square  pieces  of 
surface  turf  and  earth,  that  are  cut  up  in  forming  embankments 
and  earth  fenees,  are  likewise  termed  sods. 

SODA.  This  is  found  to  be  compounded  of  oxygen  and  a 
metallic  basis  called  sodium;  but  as  it  is  found  thus  com* 
bined,  and  as  it  is  only  in  this  state  of  combination  that  it  ia 
of  the  smallest  importance,  it  deserves  to  be  specially  no- 
ticed. It  was  formerly  called  mineral  alkali,  as  it  is  found 
in  mineral  seams  and  crusts;  also  in  very  great  abundance 
la  certain  lakes  near  Alexandria  in  Egypt,  in  the  dry  sea* 
son,  being  brought  thither  by  the  water  which  enters  from 
the  neighbouring  country  during  the  overflow  of  the  Nile, 
and  precipitated  by  the  evaporation  of  the  sun  daring  the  dry 
season.  Barilla  is  the  impure  soda  obtained  by  burning  the 
salsola  soda  and  other  plants  near  the  sea.  Kelp  is  still  more 
impure,  containing  only  a  small  portion  of  pure  alkali.  It  is 
obtained  by  burning  sea-weed.  For  the  purposes  of  commerce, 
aoda  is  obtained  from  common  salt,  or  muriate  of  soda. 

SODALITE,  in  Mineralogy,  is  a  stone  that  derives  iU  name 
from  the  large  portioo  of  mineral  alkali  that  enters  into  its 
composition.    Its  colour  is  a  bluish  green. 

SODB-SHOOTS,  in  Botany,  is  a  name  given  by  some  to  the 
tree  whose  inspissated  juice  is  the  gum  tacamahacca  of  the 

abops. 

SODIUM,  in  Chemistry,  is  a  simple  body,  and  a  metal.  This 
vtas  discovered  by  Sir  Humphrey  Davy  in  the  year  1807.  A  few 
days  prior  to  this  event  he  had  ascertained,  that  potass  was  a 
compound  of  a  peculiar  metal  combined  with  oxygen ;  and  be 
bow  found,  that  soda  consisted  of  a  roetallio  substanoe  com- 
bined with  oxygen.  He  first  produced  it  by  exposing  soda  to 
the  action  of  the  galvanic  battery.  It  is  now  produced  by 
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fusing  soda  or  muriate  of  soda  with  potassium.  The  potassfam 
combines  with  the  oxygen  in  the  soda,  and  with  the  chlorine  ia 
the  salt,  leaving  pore  sodium.  The  metal  is  white,  resembling 
silver,  and  having  the  same  metal  lie  lustre. 

SOFA,  in  the  East,  is  a  kind  of  alcove  raised  about  six 
inches  above  the  floor  of  the  apartment  in  which  it  appears. 
With  princes  it  is  a  place  of  state,  where  visitors  of  distinction 
are  received.  When  this  ceremony  is  omitted,  it  is  considered 
as  a  mark  of  disrespect.  Sofa,  with  us,  is  a  piece  of  furniture 
that  may  be  ranked  among  the  refinements  and  luxuries  of 
eivilized  life.  It  serves  either  as  a  seat  or  couch,  on  which  the 
occupier  may  sit  or  stretch  himself  at  case.  The  frame  is  of 
timber,  and  extends  about  six  feet  in  length,  and  is  sufficiently 
wide  to  render  the  seat  comfortable.  Sofas  are  covered  with 
cotton,  haircloth,  damask,  or  more  costly  articles,  and  generally 
stuffed  with  horse  hair,  and  furnished  with  moveable  cushions  ; 
and  sometimes  with  mattresses  formed  of  the  same  materials. 
The  sopha  has  been  immortalized  by  the  poet  Cowper  in  his 
"Task." 

SOFFITA,  in  Architecture,  any  timber  ceiling,  formed  of 
cross  beams,  or  flying  corniches,  the  square  compartments  or 
pannels  of  which  are  enriched  with  sculpture,  painting,  or 
gilding. 

SOFT  Chalk,  a  sort  of  fossil  marl,  which  readily  becomes 
blended  with  common  vegetable  mould,  and  therefore  forms  an 
excellent  manure.  It  is  chiefly  valuable  in  lands  that  are  stiff 
and  unyielding. 

SOIL,  in  Agriculture,  is  a  general  name  applied  to  the  sur- 
face of  all  sorts  of  land  which  will  support  vegetation.  It  Is 
also  more  particularly  applied  to  the  fine  powdery  materials 
which  have  been  gradually  formed  by  time,  from  the  various 
earthy  and  other  bodies  in  nature,  being  ground  down  and  in* 
oorporated  with  each  other  in  divers  states  and  proportions. 
It  is  therefore  obvious  that  there  must  be  great  diversities  of 
soil  in  different  districts.  The  stratum  which  lies  next  below, 
is  generally  denominated  the  subsoil.  Professor  Davy,  in  aa 
excellent  paper  on  the  analysis  of  soils,  observes,  that  the  sub- 
stances which  are  found  in  soils  are  certain  mixtures  or  combi- 
nations of  some  of  the  primitive  earths,  animal  and  vegetable 
matter  in  a  decomposing  state,  certain  saline  compounds,  and 
the  oxide  of  iron. 

SOILING,  in  Agriculture,  the  practice  of  supporting  animals 
of  various  kinds,  in  the  summer  season,  with  green  food  of 
different  sorts  cut  daily,  and  given  to  them  in  racks,  in  the 
booses,  stalls,  or  yards,  instead  of  sending  them  to  the  fields. 

SOLANUM,  in  Botany,  an  ample  genos, comprising  various 
kinds  of  nightshade  and  other  deadly  plants. 

SOLDER,  Sodder,  or  Sodbr,  a  metallic  or  mineral  compo- 
sition used  in  soldering  or  joining  other  metals.  Solders  are 
made  of  gold,  silver,  eopper,  tin,  bismuth,  and  lead,  usually  ob- 
serving, that  in  the  composition  there  shall  be  some  of  the  metal 
that  is  to  be  soldered  mixed  with  some  higher  and  finer  metals. 

SOLDERING,  the  joining  and  fastening  together  of  two 
pieces  of  the  same  metal,  or  two  different  metals,  by  the  fusion 
and  application  of  some  metallic  composition,  on  the  extremi- 
ties of  metals  to  be  joined. 

SOLDIER,  a  military  man,  who  voluntarily  enlists  to  scrre 
a  prince  or  state  for  pay.  The  term  includes  officers  of  all 
ranks,  as  well  as  privates.  The  volunteer  serves  of  his  own 
accord  without  psy ;  the  vassal  is  compelled  to  serve  at  his 
own  expense;  while  the  soldier,  though  a  volunteer  when  lie 
enters,  is  remunerated  for  his  services,  but  is  no  longer  free. 

SOLE  or  a  Gvn  Port,  is  the  lower  part  of  it,  and  is  more 
properly  called  the  port  sill. 

Sole  of  the  Rudder,  a  piece  of  timber  attached  to  the  lower 
part  of  it,  to  render  it  nearly  level  with  the  false  keel. 

SOLECISM,  in  Grammar,  a  false  manner  of  speaking,  con- 
trary the  use  of  language  and  the  use  of  grammar,  either  in  re- 
spect of  declension,  conjugation,  or  syntax. 

SOLEN,  Razor  Sheath,  or  knife-handle  shell,  a  genos  be- 
longing to  the  class  of  vermes,  and  order  of  test  area.  The  ani- 
mal is  an  aseeidia.  The  shell  is  a  bivalve,  oblong,  and  opening  at 
both  sides;  tho  hinge  has  a  tooth  shaped  like  an  awl,  bent 
bark,  often  double,  not  inserted  into  the  opposite  shell ;  the 
rim  at  the  sides  somewhat  worn  away,  and  has  a  horny  cartila- 
ginous hinge. 
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SOLICITOR,  a  person  employed  to  take  care  of  and  manage 
•aits  depending  in  the  courts  of  equity. 

SOLID.  Geometricians  define  a  solid  to  be  tbe  third  spe- 
cies of  magnitude,  or  that  which  has  three  dimensions,  viz. 
length,  breadth,  and  thickness  or  depth.  Geometric  solids  are 
the  regular  figures  out  in  wood  or  crystal. 

SOLIDITY,  is  that  property  of  matter  by  which  it  excludes 
aH  other  bodies  from  the  place  which  itself. possesses. 

SOLO,  in  Music,  a  term  used  in  pieces  consisting  of  several 
parts,  to  mark  those  that  are  to  perform  alone. 

SOLSTICE,  in  Astronomy,  is  the  time  when  tbe  sun  is  at  the 
greatest  distance  from  the  equator,  and  is  thus  called,  because 
be  then  appears  to  be  stationary  in  the  zodiac ;  which  arises 
from  the  obliquity  of  our  sphere.  There  are  two  solstices  in 
the  year,  generally  denominated  the  summer  and  the  winter  sol- 
stice. Tbe  former  is  on  the  21st  of  June,  when  the  sun  is  in  the 
tropie  of  Cancer,  and  all  the  inhabitants  of  the  northern  hemi- 
sphere have  their  longest  day :  the  latter  is  on  the  21st  of  Decem- 
ber, when  the  sun  enters  the  first  degree  of  Capricorn,  and 
makes  the  shortest  day  to  the  above  inhabitants.  To  all  those 
who  live  on  opposite  sides  of  the  equator,  tbe  longest  and  short- 
est days,  and  the  summer  and  winter  seasons,  stand  reversed. 

SOLUTION,  in  Chemistry,  denotes  an  intimate  mixture  or 
perfect  union  of  solid  bodies  with  fluids,  so  as  seemingly  to  form 
one  homogeneous  liquor. 

SOMATOLOGY,  comprehends  our  knowledge  of  bodies,  or 
external  substances.  The  properties  of  bodies,  says  Leslie,  are 
detected  by  the  senses,  either  from  immediate  observation,  or 
through  the  application  of  experiment,  and  the  aid  of  instru- 
ments. Tbe  more  obvious  properties  are  revealed  to  us  merely 
by  touch  or  sight ;  but  the  penetration  of  the  telescope  has 
enabled  us  to  survey  vast  systems  of  worlds,  dispersed  through 
the  remotest  heavens ;  while  the  opposite  power  of  the  micro- 
scope has  brought  within  our  view,  from  the  very  verge  of 
existence,  a  miniature  creatioti  of  organized  beings.  Again, 
the  most  careless  observer  can  hardly  have  omitted  to  perceive 
that  the  air  is  a  compressible  fluid,  while  it  requires  a  very 
delicate  experiment  to  discover  the  same  property  in  water. 
The  properties  of  body  are  either  essential  and  permanent,  or 
they  are  contingent,  and  susceptible  of  change  or  variation. 
Body  is  essentially,  1.  extended ;  2.  figured ;  3.  impenetrable ; 
4.  divisible;  6.  porous;  6.  eontractile,  or  distensible. 

SOMM1TE,  a  mineral  which  is  found  in  small  crystals  in  the 
lava  on  the  sides  of  mount  Somma,  which  is  a  part  of  Vesuvius. 

SOMNAMBULISM,  sometimes  called  Noctambulism,  or 
Sleepwalking.  In  this  singular  condition  of  the  body,  a  person 
performs  many  voluntary  actions,  implying  a  certain  degree  of 
perception  of  the  presence  of  external  objects,  but  without  any 
consciousness  while  the  actions  are  performed,  and  without  any 
recollection  of  them  when  consciousness  returns.  Of  this  very 
remarkable  phenomenon  many  very  singular  accounts  have 
been  recorded,  but  the  physical  causes  of  sleepwalking  remain 
yet  in  a  great  measure  to  be  explored.  Dugald  Stewart,  in  his 
Elements  of  the  Philosophy  of  the  Human  Mind,  has  the  follow- 
ing observations  in  reference  to  Somnambulism :  "  There  are 
many  cases  in  which  sleep  seems  to  be  partial ;  that  is,  when 
tbe  mind  loses  its  influence  over  some  powers,  and  retains 
it  over  others.  In  the  case  of  Somnambulism,  it  retains  its 
power  over  the  limbs,  but  it  possesses  no  influence  over  its  own 
thoughts,  and  scarcely  any  over  tbe  body,  excepting  those  par- 
ticular members  of  it  which  are  employed  in  walking."  Some, 
indeed,  have  doubted  whether  the  state  in  which  these  persons 
are,  who  thus  walk  and  act,  can  justly  be  denominated  sleep. 
Dr.  Cleghorn  has  pointed  out  several  particulars  in  which  this 
condition  differs  from  sleep ;  and  Dr.  Darwin,  in  his  Zoonomia, 
considers  it  as  belonging  to  reverie,  or  as  approximating  to 
epilepsy,  or  catalepsy,  rather  than  to  real  sleep.  It  must, 
however,  be  acknowledged,  that  these  are  but  mere  opinions 
and  theories,  totally  unsupported  by  any  thing  conclusive,  and 
nearly  all  we  know  with  certainty  is,  that  the  facts  connected 
with  Somnambulism  are  too  obvious  to  be  denied,  while  their 
causes  have  hitherto  in  a  great  degree  eluded  all  research. 

SONATA,  in  Music,  a  piece  or  composition  intended  to  be 
performed  by  instruments  only. 

SONCHUS,  in  Botany,  the  Sow  Thistle,  so  called  because 
it  is  a  plant  of  which  swine  are  remarkably  fond. 


SONG,  in  Poetry,  a  little  composition,  constating  of  easy 
and  natural  verses  set  to  a  tune  in  order  to  be  aung. 

So  no  of  Birds,  has  been  defined  to  be  a  succession  of  foes 
or  more  different  notes,  which  are  continued  without  interrtp- 
tion,  during  tbe  same  interval,  with  a  musical  bar  of  fear 
crotchets  in  an  adagio  movement,  or  whilst  a  pendulum  swings 
four  seconds. 

SONN  A,  a  book  containing  Mahometan  traditions,  which  tl 
true  Mussulmen  are  required  to  believe, though  they  beast 
included  in  the  Koran,  to  which  tbe  Sonna  is  considered  at  a 
supplement. 

SOOT,  a  substance  deposited  from  the  flame  of  boraiaf 
vegetables. 

SOPHI,  or  Sofi,  a  title  of  quality  given  to  the  emperor  si 
Persia,  which  signifies  wise,  or  sage,  or  philosopher. 

SOPHISM,  in  Logic,  &o.  an  argument  which  carries  such 
of  the  appearance  of  truth,  and  yet  leads  to  an  error. 

SORCERY,  the  crime  of  witchcraft,  or  divination,  by  aw 
assistance  of  evil  spirits. 

SOREX,  Shrew,  a  genus  of  quadrupeds  of  the  order  ferv. 
The  generic  character  is,  front  teeth  in  the  upper  jaw  two.loajr, 
bifid;  in  the  lower,  two  or  four,  the  intermediate  ones  shorter; 
canine  teeth,  several  on  each  side ;  grinders  cospidated. 

SORTES,  in  Antiquity,  a  method  of  deciding  difficult  easts 
by  lots,  dice,  or  tbe  drawing  of  tickets. 

SOUL,  the  spirit  of  man,  which,  in  his  present  state,  is 
adapted  te  the  organisation  of  bis  body,  but  which  is  capable 
of  subsisting  when  it  becomes  disembodied.  The  word  timl  u 
understood  in  several  other  senses. 

SOUND,  on  the  coast  of  Norway  in  particular,  is  used  fin 
any  opening  of  a  river,  or  any  gulf,  or  deep  inlet  of  tbe  sea,  is 
the  same  sense  as  "  deep"  on  the  coast  of  Germany.  lo  otter 
parts  it  is  more  usually  understood  of  a  passage  between  As 
main  land  to  which  it  is  contiguous,  and  some  island,  vans 
together  form  a  strait  or  passage  within  such  lands. 

SOUND,  or  Hearing,  sense  of.  The  external  air  eolfeds 
and  modifies  sounds ;  and  by  a  long  channel  communicates 
them  to  the  internal  ear ;  this  consists,  in  the  first  place*  of  what 
is  called  the  drum  of  the  ear,  which  is  a  small  cavity,  closed  It- 
wards  the  opening  of  the  ear  by  a  delicate  membrane.  la  the 
drum  are  three  or  four  very  small  bones,  furnished  with  snw- 
cles  and  joints.  From  the  drum  are  several  openiugs,  one  d 
which  is  to  the  mouth  ;  the  others  communicate  into  tbe  outw- 
ent recesses  of  the  ear,  One  of  these  leads  into  the  labyrinth, 
which  consists  first  of  a  small  irregular  cavity,  next  ofthfts 
semicircular  canals,  and  lastly  of  a  winding  spiral  canal,** 
unlike  some  sea  shells.  All  these  parts  of  the  cavity  are  used 
with  a  very  delicate  membrane,  and  filled  with  a  watery  surf, 
which  conveys  to  the  portions  of  the  nerve  in  contact  with  it, 
the  vibrations  received  from  the  membrane  which  separates  tar 
labyrinth  from  the  drum  of  the  ear.  The  vibrations  of  tat  w 
act  upon  the  drum,  and  thus  set  in  motion  the  series  of  saatt 
bones  in  the  oavity  of  the  drum ;  these  communicate  the  vibra- 
tions to  the  membrane  which  separates  the  drum  from  tit 
labyrinth,  and  this  (as  before  mentioned)  produces  libraries! 
in  tbe  watery  fluid  in  the  several  parts  of  tbe  labyrinth,  ati 
conveys  to  the  nervous  branches,  which  line  the  labyrinth,  tat 
vibrations  originally  produced  on  the  drum.  The  mechaaissi » 
complicated,  but  what  we  understand  must  increase  our  refe- 
rential admiration  of  the  skill  which  produced  it.  To  fllss- 
trate  the  cause  of  sound,  it  is  to  be  observed,  1st.  That  a  ■»» 
tion  is  necessary  in  the  sonorous  body,  for  the  production  tf 
sound.  2dly.  That  this  motion  first  exists  in  the  small  tea 
insensible  parts  of  the  sonorous  bodies,  and  is  excited  in  than 
by  their  mutual  collision  against  each  other,  which  prodsets 
the  tremulous  motion  so  observable  in  bodies  that  have  a  dear 
sound,  as  bells,  musical  chords,  &c.  3dly .  That  this  mouoa  b 
communicated  to,  or  produces  a  like  motion  in,  the  air,  or  sack 
parts  of  it  as  are  fit  to  produce  and  propagate  it.  Lastly,  that 
this  motion  must  be  communicated  to  those  parts,  that  are  tht 
proper  and  immediate  instruments  of  hearing.  The  soaorsas 
body  having  made  its  impression  on  the  contiguous  air,  that 
impression  is  propagated  from  one  particle  to  another,  accord- 
ing to  the  laws  of  pneumatics.  Sound  is  conveyed  through  air 
with  great  rapidity.  The  motion  of  sonnd  through  the  air  is  at 
tbe  rate  of  about  13  miles  in  an  hour. 
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SOUND,  VELOCITY  nr.  By  Dr.  Olinthus  Gregory.  (Ab- 
stracted from  a  paper  by  Dr.  O.  in  the  Transactions  «f  tbe 
Cambridge  Philosophical  Society  for  1824.)  The  results  of 
the,  experiments  hitherto  made  to  determine  ihe  velocity  of 
sonnd  present  an  extraordinary  discrepancy  ;  thus, 


Tt>t  p*r  Mcond.  [ 


Hr. Roberts  assigns  a 

Cassinl  deThiery 1107 

1.100 

Mr.BovIc 

I '200 

Dcrham 1142 

Mr.  Walker  and  Du- 

Muller    1109 

IMS 
1474 

Picket     1130 

Aringo    1100-32 

The  Florence  Academy 

.  IMS 

A  series  of  experin 

dertaken  by  Dr.  Gregory  pro- 

daccd  the  fallowing  re 

ults: 

F«L 

Vclosity  af  lira  ml.                   F«t. 

F«hr.  therm.  27°    .    . 

101)4-2 

Falir.  therm.  (HP     .    .     1113 

Ditto  .   33      .    . 

10U9, 

Ditto       64              i,,U* 

Ditto  .   36      .    . 

1103 

u         •    «•      •      j  Hid 

Ditto  .45 

1107| 

Ditto.   <K      .      {}«■ 

Ditto  .Hi      .    . 

11001 

Of  these  results,  aome  have  been  obtained  in  the  day-lime, 
other*  in  the  night ;  some  when  the  sound  haa  been  transmitted 
over  the  surface  of  the  earth,  others  when  it  baa  been  trsns- 
miiterl  over  the  surface  of  water;  some  are  Ihe  malt  of  direct 
sound,  others  of  both  dirr.ct  and  reflected  sound;  aome  from 
the  report  of  cannons,  others  of  muskets,  others  from  the  sound 
of  bells.  Were  these  the  only  experiments  (says  Dr.  G.)  on 
■be  subject  tbat  bad  ever  been  made,  I  should  not  regard  tliem 
sufficiently  extensive  to  justify  me  in  deducing  from  them  even 
an  approximative  rule.  Hut  as  they  have  been  made  with 
(treat  care,  I  may  at  least  venture  to  present  a  rnle.  which, 
while  it  includes,  with  only  slight  discrepancies,  all  Ihe  preced- 
ing results,  is  simple  enough  to  be  easily  recollected  In  prac- 
tical men;  and  may,  perhaps,  be  employed  in  our  own  climate. 
It  is  tbis : 

At  the  temperature  of  freezing,  33°,  the  velocity  of  sound  is 
1100  feet  per  second. 

For  lower  temperatures  deduct    i  ...     - 

Fur  hither  temperatures  add        J  bQ"  a  foot' 

Fr°to  the*  lltW  t  f0t  *VCry  dcSrCC  "f  diffe"ncc  rrom  33°  on 
Fabr.  therm,  the  result  will  shew  the  velocity  of  sound,  very 
■early,  at  all  auch  temperatures. 

Thus,  at  the  temperature  of  50°,  the  velocity  of  sound  is 
1100  X  i  (60—33)=  UIIHl  feet. 

At  temperature  ffO°.  it  is  1100  +  1  (CO -  -33)  =  1113)  feet; 
agreeing  with  the  experimental  result  quite  within  the  limits  of 
a  practical  rule. 

The  above  practical  rule,  so  far  as  it  may  be  entitled  to  con- 
fidence, may  be  useful,  1*1,  to  the  military  man,  in  determining 
the  dislanco  of  nil  enemy's  camp,  of  a  fortress,  a  battery,  kc.  ; 
2nd.  to  the  sailor,  in  dele  running  the  distance  of  another  ship. 
Ac.  ;  3rd,  to  the  landsurveyor.in  ascertaining;  Ihe  length  of  base 
lines,  lie.  in  conducting  the  survey  of  a  lordship  or  county ; 
4th.  to  the  philosophic  observer,  in  appreciating  the  distance* 
of  thunder  clouds  duriiie  a  storm.  Yet  in  either  of  these  appli- 
cations, the  rule  must  be  regarded  as  approximative  only;  be- 
cause few  practical  men  can  be  expected  lo  possess  a  time- 
measurer  for  lesa  intervals  thnn  tenths  of  second*,  if,  indeed, 
so  small :  and  an  error  of  a  tenth  of  a  second  will  occasion  a 
Mistake  of  from  37  to  40  yards  in  the  estimate  of  the  distance. 
Beyond  Ibis,  however,  Ihe  error  need  scarcely  ever  extend ; 
because  a  mean  of  live  or  six  careful  experiments  will  usually 
give  the  interval  to  a  degree  of  correctness  far  within  the  limits 
just  -pert  tied.  Indeed,  an  error  of  from  30  to  40  yards  in  a 
distance  of  three  or  four  miles,  will,  on  most  occasions,  where 
such  approximative  estimates  are  required,  be  of  but  small  con- 
sequence. When  the  distance  exceeds  four  miles,  this  method 
of  approximating  lo  it  can  only  be  employed  under  favourable 
of  renin  stances  of  a  very  quiescent  nlmnxphere.  &c.  Combining 
the  results  of  experiments  here  recorded  with  those  which  have 
been  formerly  deduced  by  Derhnm  ami  other*,  we  mav,  I  think, 
"*  unhcaitatingtv.  1st,. That  suuml  move*  uniformly,  at 
i  horizontal  direction,  or  one  that  dues  not  deviate 


greatly  from  ho  ri  geniality.  2nd,  That  the  difference  in  intensity 
of  a  sound  makes  no  appreciable  difference  in  it*  velocity." 
3rd,  Nor,  consequently,  doc*  a  difference  in  tbe  instrument  from 
which  the  sound  is  emitted.  4th,  That  wind  greatly  affects 
snund  in  point  of  intensity;  and  thai  it  affects  it  also  in  point 
of  velocity.  .1th,  That  when  tbe  direction  of  the  wind  concurs 
with  that  of  the  sound,  the  sum  nf  their  separate  velocities 
gives  the  apparent  velocity  of  sound  ;  wben  the  direction  of  lh« 
wind  opposes  that  of  the  sound,  the  difference  of  the  sepnralj 
velocities  must  be  taken.  6th,  That  in  Ibc  case  of  echoes,  the 
velocity  of  the  reflected  sound  is  the  same  as  that  of  the  direct 
sound.  7th,  Thai,  therefore,  distances  niny  frequently  l>? 
measured  by  means  of  echoes,  Bib,  That  an  augmentation  of 
temperature  occasions  an  augmentation  of  Ibc  velocity  of  sound, 
and  vice  etrii. 

Sol'nd.  the  French  academicians  made,  in  1738,  sot>ie  expe- 
riments for  measuring  the  velocity  of  sound;  the  Hoard  of 
Longitude  renewed  these  investigations  in  modem  times,  with 
all  possible  precision,  when  they  found  that  the  velocity  uf  sound 
in  the  air,  at  Ihe  temperature  of  66  degrees  Fahrenheit,  differ* 
very  little  from  1044  feet  per  second. 

Soi'smtOAKD,  in  on  Urgan,  is  a  reservoir  ir.to  which  the 
wind,  drawn  by  the  bellows,  ia  conducted  hy  a  port  vent,  and 
banco  distributed  into  the  pipe*  placed  over  bole*  in  its  upper 

Sound,  in  Geography,  denote*  in  genera)  any  strait,  or  inlet, 
of  the  sea,  between  the  two  headlands. 

SOL'  N  DING,  the  operation  of  trying  Ihe  depth  of  the  water, 
and  Ihe  quality  of  the  ground,  by  mean*  of  a  plummet  sunk 
from  a  ship  to  the  bottom.  For  sounding  there  are  two  plum- 
mets used,  one  of  which  is  called  the  hand-lead,  weighing  ahout 
eight  or  nine  pounds  ;  and  the  other,  the  deep  sea-lead,  weigh* 
ing  from  twenty-five  to  thirty  pounds,  and  both  arc  shaped  like 
the  frustum  of  a  cone  or  pyramid.  The  former  is  u,iud  in 
■hallow  water*,  and  the  latter  at  a  great  distance  from  the 
shore,  particularly  on  approaching  the  land  after  a  sea  voyage. 
Accordingly  the  line*  employed  for  this  purpose  are  called  the 
deep  sea-  lead,  and  the  band  lead-line.  The  band  lead-line,  which 
is  generally  twenty  fathoms  in  length,  is  mnrked  at  every  two 
or  three  fathoms,  so  that  the  depth  of  water  may  be  ascertained 
either  in  the  day  or  night.  At  the  depth  of  two  or  three  fathoms 
there  are  marks  of  black  leather;  at  live  fathom*  there  is  a  whito 
rng  ;  at  seven  a  red  rag;  at  ten  black  leather;  at  thirteen  black 
leather;  at  fifteen  awhile  rag:  and  at  seventeen  a  red  rag. 
Sounding  with  the  hand  lead,  which  is  called  heaving  the  le»d 
by  seamen,  is  generally  performed  by  a  man  who  stands  in  Ihe 
main-chain*  lo  windward.  Having  the  line  all  ready  to  run 
out  without  interruption,  he  bold*  it  nearly  at  the  distance  of  a 
fathom  from  Ihe  plummet,  and  having  swung  Ihe  latter  back- 
wards and  forward*  three  or  four  times,  in  order  to  acquire  tho 
greater  velocity,  he  (wings  it  round  his  head,  and  theuce  as  far 
forward  as  is  necessary  :  so  that  by  Ihe  lead'*  sinking  while 
the  ship  advances,  the  line  may  be  almost  perpendicular  when 
it  reaches  the  bottom.  The  person  sounding  then  proclaims  tin- 
depth  of  Ihe  water,  in  a  kind  of  song,  resembling  the  cries  of 
London  hawkers.  Thus  if  tbe  mark  of  five  fathoms  is  close  lo 
the  surface  of  the  water,  he  calls.  "  By  the  mark  five."  and  as 
there  is  no  mark  at  four,  six,  right,  (kc.  he  estimates  those  num- 
bers, and  calls  "  By  the  dip  four."  If  he  judges  it  lo  be  a  quar- 
ter or  a  balf  more  thnn  any  parlirular  number,  he  calls.  "  And  a 
quarter  five,"  "  And  a  half  four,"  fce.  If  he  perceives  the  depth 
to  be  three  quarters  more  than  a  particular  number,  h"  call*  it 
a  quarter  less  than  the  next ;  then  at  four  futhom*  nnd  three 
quarters,  he  rails  "A  quarter  less  li>e,"&c.  The  deep-sea  lead 
is  marked  with  two  knots  at  twenty  fathoms,  three  at  forty, 
four  at  fifty,  and  so  on  to  the  end.  It  is  also  marked  with  a 
single  knot  in  the  middle  of  each  interval,  as  at  twenty-live, 
thirty-live,  forty-live  fathoms,  kc.  To  use  this  lead  more  efleo- 
Inall'v  at  sea,  or  in  deep  water  on  the  sea-coast,  it  is  usual  pre- 
viously to  bring-to  the  ship  in  order  to  retard  her  course ;  the 
lead  is  then  thrown  as  far  as  possible  from  Ihe  ship  »n  Ihe  linn 
of  her  drift,  su  that  ns    it  sinks  the  ship  drives  mure  perpen- 
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dioularly  over  it  The  pilot  feeling  the  lead  strike  the  bottom, 
readily  discovers  the  depth  of  the  water  by  the  mark  on  the 
lioo  nearest  its  surface. 

In  Soundiugs,  implies  the  being  so  near  the  land,  as  that  a 
deep  sea  lead  will  attain  the  bottom,  which  is  seldom  practi- 
cable id  the  ocean. 

Soundings,  is  also  a  name  given  to  the  specimen  of  the 
ground ;  a  piece  of  tallow  being  stack  npon  the  base  of  the 
deep-sea  lead,  brings  np  distinguishing  marks  of  the  bottom, 
as  sand,  shells,  ooae,  fcc.  which  adhere  to  it.  The  soundings, 
i.  e.  the  depth  of  the  water  and  the  nature  of  the  ground,  are 
carefully  marked  in  the  log-book,  as  well  to  determine  the  dis- 
tance of  the  plaee  from  the  shore,  as  to  correct  the  observations 
of  former  pilots. 

Sounding  Rod,  a  long  piece  of  iron,  marked  with  feet  and 
inches,  which  being  let  down  by  a  line  in  a  groove  by  one  of  the 
pumps,  indicates  what  water  there  is  in  the  well,  .and  conse- 
quently whether  or  not  the  ship  leaks. 

SOUP,  a  kind  of  pottage  made  of  bread,  broth,  or  the  juice 
of  f  esh,  with  various  other  ingredients,  usually  served  up  at  the 
beginning  of  a  meal.  Portmble  <Seim,  is  n  kind  of  cake,  formed 
of  concentrated  broth,  which  being  freed  from  all  fat,  and  by 
long  boiling  having  the  most  putrescent  parts  of  the  meat 
evaporated,  is  reduced  to  the  consistence  of  glue,  and  will  keep 
sound  for  many  years.  In  long  voyages  this  has  been  found  to 
be  a  most  valuable  article  of  food. 

SOUTH,  one  of  the  four  cardinal  points  of  the  compass. 

SOUTHING  of  the  Moon,  the  time  at  whieh  the  moon  passes 
the  meridian  of  any  particular  place. 

SOWING,  in  Agriculture,  the  aot  of  scattering,  or  putting 
the  seeds  of  grain,  plants,  &c  on  or  into  the  ground,  in  order 
to  their  producing  crops. 

SPACE,  in  Geometry,  denotes  the  area  of  any  igore,  or  that 
which  fills  the  interval  or  distance  between  the  lines  that  ter- 
minate it 

Space,  in  Mechanics,  the  line  a  moveable  body,  considered 
as  a  point,  is  conceived  to  describe  by  its  motion.. 

SPADE,  a  well-known  tool  used  in  digging  the  soil ;  but  its 
form  is  varied,  aooording  to  the  purposes  to  which  it  is  applied. 

SPADING,  in  Agriculture,  is  the  taking  off  the  sward  or 
surface  of  grass  land  by  means  of  the  paring  spade,  with  an 
intent  to  burn  it 

SPAN,  among  Sailors,  n  small  line  or  cord,  the  middle  of 
which  is  usually  attached  to  a  stay,  whence  the  two  ends  branch 
outwards  to  the  right  and  left,  having  either  a  block  or  thimble 
attaebed  to  their  extremities.  It  is  used  to  confine  some  ropes 
which  pass  through  the  corresponding  blocks  or  thimbles.  To 
span  in  the  rigging,  is  to  draw  the  upper  psrts  of  the  shrouds 
together  by  tackles,  in  order  to  seise  on  the  cat  harping  legs. 

Span,  a  measure  taken  from  the  space  between  the  thumb's 
end  and  the  tip  of  the  little  finger,  when  both  are  stretched 
out  The  spaa  is  estimated  at  three  handbreadths,  or  nine 
inches. 

SPANDRIL,  in  Architecture,  the  open  space  between  the 
outward  moulding  of  an  arch,  from  its  impost  to  the  horizontal 
member  or  line  which  surrounds  it 

SPANKER,  another  name  for  a  ship's  Driver,  which  see. 

SPAR,  in  Mineralogy,  a  name  given  to  those  earths  which 
break  easily  into  rhemboidal,  cubical,  or  laminated  fragments 
with  polished  surfaces. 

SPARE,  an  epithet  applied  to  any  part  of  a  ship's  equipage 
that  lies  in  teserve,  to  supply  the  place  of  such  as  may  be  lost  or 
rendered  incapable  of  service ;  hence  we  say,  spare  tiller,  spare 
top-masts,  spare  sails,  &tc. 

SPARROW.    See  Fringilla. 

SPARROW-HAWK.    See  Falco. 

8PARS,  large  round  pieces  of  timber,  fit  for  making  top- 
masts, &c 

8PA8M,  in  Medicine,  a  cramp :  in  its  modern  sense  it  signi- 
fies a  continued  and  painful  contraction  of  a  muscle,  or  any 
portion  of  muscular  fibres,  and  in  this  signification  it  stands 
opposed  to  convulsion. 

SPATT  La  an  instrument  used  by  surgeons  and  apotheca- 
ries for  spreading  plasters,  Ice. 

SPAVIN,  a  disease  in  horses,  which  being  a  swelling  or 
stiffness  usually  in  the  ham,  causes  them  to  bait 


I  SPAWN,  in  Gardening,  the  progeny  of  plants, 
tables,  which  consists  of  such  small  offsets,  suckers,  and  sprouts, 
a  as  rise  numerously  from  the  root  of  the  parent  stock.  These 
being  taken  off  and  planted,  will  readily  take  root,  and  beats** 
proper  plants. 

Spawn,  Mushroom,  generated  in  ofil  hot-beds,  stable  dasg 
moderately  dry,  and  the  yards  of  livery  stables,  is  the  seat 
whence  new  crops  of  mushrooms  spring. 

Spawn  of  Fish,  the  glutinous  deposites,  whence  new  genera* 
tions,  that  continue  the  species,  arise.  Each  kind  has  its  own 
peculiar  instinct,  in  reference  to  the  manner,  time,  and  name. 
of  providing  for  its  young ;  but  the  variations  nnd  singularities 
of  the  tribes  belong  to  the  natural  history  of  the  species. 

SPAYING,  an  operation  performed  on  the  females  of  seve- 
ral kinds  of  animals,  to  prevent  any  further  conception,  and 
promote  their  fattening. 

SPEAKER,  of  the  House  of  Commons,  n  member  of  the  heast 
elected  by  a  majority  of  the  votes  thereof,  to  act  as  chairman  st 
president  in  putting  questions,  reading  briefs  or  bills,  keepisg 
order,  reprimanding  the  refractory,  adjourning  the  house,  ex. 
The  first  thing  done  by  the  commons,  upon  the  first  imtting  of 
a  parliament,  is  to  choose  a  speaker,  who  ia  to  be  approved  sf 
by  the  king,  and  who,  upon  his  admission,  begs  his  majesty  Hat 
the  commons  during  their  sitting  may  naive  free)  access  ta  an 
majesty,  freedom  of  speech  in  their  own  bonne,  and  security 
from  arrests.  The  speaker  is  not  allowed  to  persuade  or  dis- 
suade in  passing  a  bill,  but  only  to  make  a  short  and  plain  nar- 
rative ;  nor  to  vote,  anless  the  bouse  be  equaJhr  divided. 

SPEAKING  TRUMPET,  a  tube  formed  to  collect  the  in. 
pulses  of  sound  in  speaking,  and  convey  them  forward  In  n 
tance.    See  Acoustics. 

Spear.    See  Lance. 

SPEARWORT,  ia  Botany ,  the  Rmnuumhu  Fl 
rally  deemed  poisonous,  but  frequently  used  for  ■nrmmsi  par- 
poses.  The  leaves,  bruised  to  a  kind  of  paste,  nnd  npaasns  is 
the  skin,  will  soon  raise  a  blister.  To  sheep  it  proves  vary 
pernicious. 

SPECIES,  a  term  of  relation.  It  comprises  any  amain  if 
individuals  of  the  same  common  character,  nnd  yet  it  is-  has 
comprehensive  than  the  term  genus.  That,  Ihownver,  wsssh  is 
a  species  in  one  relation,  may  become  a  gems  in  anothtr 
Thus,  animal  is  a  species  as  ranged  under  Body,  hot  it  is  s 
genus  in  reference  to  Man,  who  now  becomes  n  spocias  of  tht 
more  generic  term  Animal. 

Species,  in  Algebra,  the  characters  or  symbols  made  est 
of  to  represent  quantities. 

SPECIFIC,  in  Medicine,  a  remedy  whose  virion  and  euset 
is  peculisrly  adapted  to  some  eertaia  disease,  la  adeqaate 
thereto,  and  exerts  its  whole  force  immediately  thereon. 

SPECIFIC  GRAVITY,  the  relative  weight  of  equal 
of  different  kinds  of  matter.    For  fluids  and  solids,  the 
standard  of  reference  is  pure  distilled  water  at  020 
which  a  cubic  foot  will  weigh  1000  ounces.    The 
vity  of  water  is  called  1,  or  1000. 

SPECIFICATION,  a  statement  of  particulars  given  by  a 
builder,  an  engineer,  or  artist,  describing  the  ditneo 
the  peculiarities  of  the  work  he  is  about  to  undertake. 
cations  must  always  be  given  when  patents  are  to  be 

SPECTACLE,  some  remarkable  object  which 
designed  to  arrest,  public  attention.    It  is  presomed  to  he 
always  beheld  with  some  passion  or  emotion  of  the  snind. 

SPECTACLES,  an  optical  instrument,  consisting  of  tan 
lenses  set  in  a  frame,  and  fixed  at  a  convenient  distance  I 
the  eyes,  to  assist  the  sight.    Spectacles  are  said  to  have 
invented  about  the  year  1289 ;  but  several  individaaJs 
the  honour  of  this  discovery. 

SPECTRUM,  in  Optics.  When  a  ray  of  light  is 
through  a  small  hole,  and  received  oa  a  white  swrtaos,  it 
a  luminous  spot  If  a  dense  transparent  body  beii 
the  light  will  be  refracted  in  proportion  to  the  density" of  tat 
medium  ;  bu  if  a  triangular  glass  prism  be  interposed,  the  hght 
is  not  merely  refracted,  but  it  is  divided  into  seven  4  ~ 
rays.  The  ray  of  light  no  longer  forms  a  luminoos  snot, 
assumed  an  oblong  shape,  terminating  in  semicircular 
and  exhibiting  seven  different  colours.  This  image  is 
the  spectrum,  and,  from  being  produced  by  the  ptisan,  the 
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tnatic  spectrum.  These  different  coloured  rays  appearing  Id 
different  pi  tees  of  tbe  spectrum,  shew  thnt  their  refractive 
power  is  different.  Those  which  are  nearest  the  middle  are  the 
least  refracted,  and  those,  which  are  the  most  distant,  the  great- 
est. The  order  of  the  seven  rays  of  the  spectrum  is  the  follow- 
ing;: red,  orange,  yellow,  green,  blue,  indigo,  violet.  The  red, 
which  is  at  one  end  of  the  spectrum,  is  the  least,  and  the  vio- 
let, which  is  at  the  other  end,  is  the  most  refracted.  Sir  Isaac 
Newton  found,  if  tbe  whole  spectrum  was  divided  into  360  parts, 
the  number  of  the  parts  occupied  by  each  of  the  colours  to  be 
the  following :— red,  45  parts ;  orange,  27 ;  yellow,  48 ;  green, 
00;  blue,  00;  indigo,  40;  and  violet,  80.  These  different  co- 
loured rays  are  not  subject  to  further  division.  No  change  is 
effected  nponanyof  them  by  being  further  refracted  or  reflected; 
and  as  they  differ  in  refrangibility,  so  also  do  they  differ  in  the 
power  of  inflection  and  reflection.  The  violet  rays  are  found 
to  be  the  most  re  flexible  and  inflexible,  and  the  red  the  least. 

SPECU LAKES,  the  name  of  a  genus  of  fossils  of  the  talc 
class. 

SPECULUM,  in  Catoptrics,  is  a  metallic  reflector  made  use 
of  in  catadioptric  telescopes,  instead  of  tbe  object-glass  used 
in  dioptric  telescopes. 

SPEECH,  the  act  or  art  of  expressing  thought  by  articulate 
sounds,  or  signs  invented  for  that  purpose. 
SPEEDWELL.    See  Veronica. 

SPELL,  a  kind  of  charm  to  drive  away  disease  by  hanging 
•  piece  of  paper  round  the  neck.  It  also  signifies  the  extend- 
ing an  indefinite  hut  strange  influence  over  a  person,  which 
prevents  the  regular  use  of  his  natural  powers.  Spell  is  like- 
wise used  for  a  given  period,  during  which  one  man  or  party 
relieves  another  in  doing  something  that  is  laborious.  In  this 
sense  it  is  common  among  sailors  and  miners. 

SPERMACETI.  This  peculiar  oily  substance  is  found  in  the 
cranium  of  the  physcter  monocephalus,  or  spermaceti  whalo.  It 
is  obtained  also  frbm  some  other  species. 

SPHERE,  in  Mineralogy,  a  mineral  composed  of  nearly 
equal  parts  of  oxide  of  titanium,  silex,  and  lime. 

Sphese,  is  a  solid  contained  under  one  uniform 'round  sur- 
face, such  as  would  be  formed  by  the  revolution  of  a  circle  about 
a  diameter  thereof  as  an  axis. 

Sphere,  in  Astronomy,  that  concave  orb,  or  expanse,  which 
invests  our  globe,  and  in  which  the  heavenly  bodies  appear  to 
be  fixed  and  at  equal  distance  from  the  eye. 

SPHERICS,  the  doctrine  of  the  sphere,  particularly  of  the 
several  circles  described  on  its  surface,  with  the  method  of  pro- 
jecting the  same  on  a  plane. 

SPHEROID,  a  solid  body  approaching  to  the  figure  of  a 
sphere,  though  not  exactly  rouud,  but  having  one  of  its  diame- 
ters longer  than  tbe  other. 

SPHINX,  the  Hawk  moth,  a  genus  of  insects  of  the  order 
lepidoptera,  The  generic  character  is,  antennas  thickest  in  the 
middle,  subprismatic,  and  attenuated  at  each  extremity  ;  wings 
deflected ;  flight  strong,  and  commonly  in  the  morning  or  even- 
ing. 

SPHINX,  in  Sculpture,  a  figure  representing  a  fabulous 
monster  of  that  name.  It  is  portrayed  with  the  head  and 
breasts  of  a  woman,  the  win  us  of  a  bird,  the  claws  of  a  lion, 
and  the  other  parts  of  the  body  like  those  of  a  dog  or  lion. 

SPHRAGIDE,  or   Lemnian  Earth,  in  Mineralogy,  a  sub- 
stance resembling  fuller's  earth,  found  in  the  island  of  Lemnos 
in  the  Mediterranean.     It  is  in  high  repute  in  the  East  as  an 
antidote  against  poison  and  the  plague,  and  is  dug  only  once  a 
year,  and  that  with  great  solemnity. 

SPICA  VIRGINIS,  a  star  of  the  first  magnitude  in  the  con- 
stellation Virgo. 

SPICE,  any  kind  of  aromatic  drug  that  has  hot  and  pungent 
qualities;  such  as  pepper,  nutmeg,  ginger,  cinnamon,  and 
eloves.  Some  include  under  this  term  senna,  cassia,  frank rn- 
eense.  tee. 

SPIDER,  a  creature  too  well  known  to  require  any  particu- 
lar description.  Of  this  genus  one  hundred  and  twenty  species 
have  been  enumerated ;  and  of  some,  the  natural  history  is 
exceedingly  curious. 

8PIELMANNIA,  a  genus  of  the  didynamia  angiospermia 
eiass  and  order. 
SPIGELIA,  Wobmgrass,  a  genus  of  plants  belonging  to  the 
101-2. 


class  of  pentandria,  and  order  of  monogynia ;  and  in  the  natn 
ral  system  arranged  under  tbe  47th  order,  stellatss. 

SPIKE,  in  Gunnery,  to  choke  up  the  touch-hole  with  a  nail, 
or  something  made  on  purpose,  mo  as  to  render  that  piece  of 
ordnance  useless.  Spike  is  also  the  nail  or  instrument  with 
which  the  act  is  effected. 

SPIKING  up  the  Ordinmnee,  a  sea  phrase  used  for  fastening 
a  quoin  with  spikes  to  tho  dock  close  to  the  breech  of  the  car- 
riage of  great  guns,  that  they  may  keep  close  and  firm  to  the 
ship's  sides,  and  not  get  loose  when  the  ship  rolls,  and  by  that 
meant  endanger  the  breaking  out  of  a  butt-head  of  a  plank. 

SPINACI  A,  Spinach,  a  genus  of  plants  belonging  to  the  class 
of  diorcia,  and  to  the  order  of  pentandria ;  and  in  the  natural 
system  arranged  under  the  12th  order,  holoraccae. 

SPINDLE,  on  Ship  Board,  a  sort  of  iron  pin  tapering  at  the 
upper  end  to  a  point  It  is  fixed  into  the  upper  end  of  the  top- 
gallant mast,  so  as  to  carry  a  vane,  which  turning  thereon  hori- 
zontally, shews  the  direction  of  the  mind. 

Spindle,  is  also  the  name  of  the  lower  end  or  foot  of  a  cap- 
stan, which  Is  shod  with  iron,  and  becomes  the  pivot  or  axis  on 
which  it  turns  in  the  saucer. 

SPINE,  the  backbone  in  any  animal,  hut,  in  reference  to 
man,  it  is  the  articulated  bony  pillar  at  the  back  of  the  trunk, 
forming  the  foundation  or  basis  of  support  and  connexion  to 
all  the  other  parts  of  the  frame. 

SPIN  ELL.     SteRtBY. 

SPINET,  or  Spinnet,  a  musical  instrument  ranked  in  the 
second  or  third  place  among  harmonious  instruments. 

SPINNING,  the  art  of  combining  animal  or  vegetable  fibres 
into  threads  or  cords,  by  twisting  them  together.  Wool,  silk, 
cotton,  flax,  and  hemp,  are  the  matters  most  commonly  employ- 
ed for.  spinning  into  threads ;  and  of  these  most  of  tbe  vegetable 
fibres,  except  cotton,  require  to  be  wetted  during  the  operation 
of  spinning,  to  render  tbem  more  supple ;  but  cotton,  wool,  and 
silk,  are  spun  in  a  dry  state.  The  machines  employed  for  spin- 
ning are  of  very  different  kinds,  and  adapted  to  the  materials  to 
be  operated  upon  ;  but  they  have  all  a  spindle,  revolving  with 
a  rapid  motion  to  twist  the  fibres  which  are  attached  to  tbe  end 
of  it,  and  are  supplied  in  a  regular  quantity,  as  fast  as  the 
twisting  motion  of  the  spindlo  will  form  tbem  into  a  thread ; 
and  there  is  also  some  provision  of  a  bobbin  upon  the  spindle, 
to  take  up  and  retain  the  thread  when  made. 

The  most  ancient  mode  of  spinning  is  by  the  spindle  and 
distaff,  which,  though  exceedingly  simple,  was  attended  with 
much  labour,  and  as  tbo  produce-  was  small,  the  original  method 
was  laid  aside.  This  simple  but  inconvenient  method  of  spin- 
ning, however,  becomes  very  efficient,  when  the  spindle,  instead 
of  being  spun  upon  the.ground,  is  mounted  in  a  proper  framo 
and  turned  by  a  wheel  and  band :  this  forms  a  machine  which 
is  called  the  one-thread  wheel,  and  is  still  used  in  the  country 
for  spinning  wool ;  the  spindle  is  made  of  iron,  and  placed  hori- 
so  a  tally,  so  that  it  can  revolve  freely ;  and  the  extremity  of 
the  spindle,  to  which  the  thread  is  applied,  projects  beyond  the 
support.  The  wheel  which  turns  it  is  placed  at  one  side,  the 
pivots  of  both  being  supported  in  upright  pieoes,  rising  up  from 
a  sort  of  stool.  The  spinner  puts  the  wheel  in  rapid  motion 
by  its  handle,  and  its  weight  is  sufficient  to  continue  the  motion 
for  some  seconds ;  then  walking  backwards  from  tbe  spindle,  in 
the  direction  of  its  length,  she  supplies  the  fibres  regularly,  and 
the  motion  twists  them  into  a  thread  ;  but  when  a  convenient 
length  is  spun,  the  spinner  steps  on  one  side,  and  reaches  out 
that  arm  which  holds  the  end  of  the  thread,  so  as  to  alter  the 
direction  of  the  thread,  and  bring  it  nearly  perpendicular  to  the 
length  of  the  spindle,  which  motion  gathers  or  winds  up  the 
thread  upon  the  middle  of  the  projecting  part  of  the  spindle. 
This  being  done,  she  holds  the  thread  in  the  direction  of  the 
spindle,  so  that  it  will  receive  twist,  and  retreats  again  to  spin  a 
fresh  length  of  thread.  For  spinning  wool,  it  i*  not  wound 
round  the  distaff  the  same  as  flax,  but  the  spinner  holds  a  lock 
of  it  doubled  over  the  fore-fiqger.  and  draws  away  the  fibres 
from  tbe  middle  part  of  a  lock,  to  do  which  with  regularity  is 
tho  great  art  of  spinning  by  hand. 

A  spinning  machine  more  perfect  than  this  is  the  one-thread 
flax-wheel,  with  spindle  and  flyer  ;  it  has  the  property  of  con- 
stantly drawing  up  the  thread  as  fast  as  it  is  spun,  instead  of 
spinning  a  length  and  then  winding  it  upon  the  spindle. 
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Ad  improvement  was  made  in  the  spinning  wheel  by  Mr.  An- 
tis  some  yean  ago,  which  was  an  application  of  what  Sir  Richard 
Arkwright  had  before  invented.  The  object  is  to  obviate 
the  necessity  of  stopping  the  wheel  to  remove  the  thread  from 
one  hook  to  another,  in  the  manner  just  described.  For  this 
purpose  the  bobbin  is  made  to  move  regularly  backwards 
and  forwards  upon  the  spindle,  a  space  equal  to  its  length, 
so  that  every  part  will  in  succession  be  presented  opposite 
the  book  over  which  the  thread  passes,  and  thus  receive  the 
thread  regularly  upon  the  whole  length  of  the  bobbin.  The  in- 
vention has  also  another  advantage  over  the  old  method,  which 
always  winds  the  thread  in  ridges  upon  the  bobbin,  and  if  the 
thread  breaks  in  reeling  the  yarn,  the  whole  bobbin  may  as  well 
be  thrown  away,  because  the  thread  cannot  easily  be  found  again 
but  this  improved  wheel  always  winds  the  threads  across  upon 
one  another,  by  which  means  the  end  can  never  be  lost. 

It  was  not  until  the  latter  end  of  the  last  century,  that  spin- 
ning machines  of  greater  powers  were  constructed ;  but  all 
threads  were  spun  by  one  of  the  machines  which  we  have  de- 
scribed ;  the  first  being  used  for  cotton  and  wool,  and  the  other 
with  the  bobbin  and  flyer,  for  flax;  but  for  the  very  ooarse 
threads,  two  spindles  were  applied  to  the  latter  machine,  and 
the  spinner  having  the  wool  wound  round  a  band,  tied  it  round 
her  waist  instead  of  winding  it  npon  a  distaff,  and  was  thus 
able  to  draw  out  fibres  with  each  hand,  and  supply  two  spindles. 
The  first  improvement  of  any  importance  in  spinning,  was  that 
of  the  spinning  jenny  invented  by  Mr.  Hargraves,  as  related  in 
our  article  Weaving.  This  was  followed  by  the  slnbbing  machine 
or  billy,  whioh  by  preparing  the  rovings  for  the  jenny,  a  work 
which  was  previously  performed  by  the  hand,  was  deemed  a 
considerable  acquisition. 

The  inventions  of  Sir  Richard  Arkwright  soon  superseded 
these  machines.  His  principal  invention  in  the  spinning  was 
the  introduction  of  the  rollers  to  draw  out  or  extend  the  fibres 
to  their  fall  length,  which  is  by  this  means  much  more  perfectly 
performed  than  by  the  fingers  of  the  spinner.  For  the  imme- 
diate twisting  of  the  thread,  he  adopted  the  spindle,  bobbin,  and 
flyer  of  the  old  flax-wheel,  placed  in  a  vertical  position,  but 
added  to  it  the  important  improvement  of  raising  and  lowering 
the  bobbin,  to  distribute  the  thread  regularly  and  equally  upon 
all  the  length  of  it,  the  same  which  we  have  before  described  as 
being  applied  by  Mr.  Antis  to  the  common  spinning-wheel. 
The  spinning  jenny  was  again  introduced,  and  rendered  equal, 
and  for  some  purposes  superior,  to  the  water  frame,  by  Mr. 
Crompton,  who  combined  with  it  the  system  of  rollers,  of  Sir 
Richard  Arkwright,  and  called  the  mule. 

The  great  success  attending  the  spinning  of  cotton  by  these 
machines,  induced  many  persons  to  attempt  the  spinning  of  flax 
and  wool  by  similar  means.  Short  wool,  for  the  manufacture 
of  cloth,  is  spun  by  the  billy  and  jenny ;  but  flax  and  long  wool 
for  worsted  require  very  different  treatment  from  cotton  and  short 
wool,  particularly  the  flax,  owing  to  the  great  length  of  the  fibres, 
and  to  their  being  of  such  irregular  lengths ;  in  consequence, 
when  they  are  extended  by  the  rollers  on  Arkwright's  principle, 
some  fibres  will  be  broken,  if  the  distances  between  the  rollers  is 
too  small :  and  on  the  other  hand,  if  the  distance  is  too  great, 
the  fibres  will  not  be  properly  extended.  The  latter,  however, 
is  the  least  evil  of  the  two ;  and  in  consequence,  the  spinning 
frames  for  flax  have  the  rollers,  between  which  the  extension  or 
drawing  out  is  effected,  placed  at  a  distance  of  from  14  to  18 
inches  between  the  first  two  pair  of  rollers, through  which  the  flax 
passes  ;  the  next  two  pair,  six  or  eight  inches ;  after  which  it  is 
passed  between  the  third  pair  of  rollers. at  a  distance  of  &^ie  or 
six  inches,  and  then  delivered  to  the  spindles,  which  are  simi- 
lar to  those  of  the  water-frame,  but  placed  in  an  inclined  posi- 
tion. The  rollers  are  made  in  a  very  different  way  from  those 
for  cotton,  being  only  narrow  wheels  just  wide  enough  to  receive 
the  fibres  of  flax  between  them  ;  and  the  fibres  are  prevented 
from  getting  out  sideways  by  small  tin  spouts,  through  which 
the  flax  passes,  as  the  rollers  draw  it  forwards.  The  reason  of 
this  is,  that  the  flinty  surface  of  the  flax  would  soon  wear  a 
hollow  part  round  a  plain  roller,  which  would  then  let  the  flax 
slip  through ;  but  the  narrow  wheel  wears  down  equally  over 
the  whole  breadth  of  its  edge.  The  lower  pair  of  these  rollers, 
or  wheels,  revolves  in  a  small  trough  of  water,  in  the  same 
manner  as  a  grindstone,  and  thus  keeps  the  flax  constantly 


wet,  whioh  is  necessary,  in  order  to  soften  the  fibres,  audi 
them  spin  into  a  firm  and  smooth  thread. 

Worsted  is  also  spun  in  a  frame  resembling  the  water4rsjae 
of  Arkwright,  from  whioh  it  only  differs  in  the  relative  distance! 
of  the  rollers,  by  which  the  drawing  out  or  extending  ottat 
fibres  is  effected. 

Messrs.  Clarke  and  Bugby  obtained  a  patent  in  1800,  far 
improvements  in  a  maobine  for  spinning  hemp  and  flax,  which 
is  intended  to  be  worked  by  hand  labour,  and  to  be  at  sash 
a  small  expense,  as  to  bring  it  within  the  reacbf  of  small  man* 
faoturers.  The  inventors  state  it  to  be  constructed  upon  seta 
safe  and  easy  principles,  that  no  length  of  experience  is  asset 
sary  to  enable  children  to  work  it ;  and  that  it  occupies  as  tit- 
tle space,  that  the  maohincs  may  be  placed  in  amall  rooms,  enV 
buildings,  and  other  cheap  places.  To  effect  the  above  paras* 
ses,  it  was  necessary  to  get  rid  of  the  flyer  fixed  npon  the  spuv 
die  used  in  the  old  machinery  for  spinning  hemp  or  flax,  wash 
additions  require  a  power  in  proportion  of  five  to  one ;  and  ana 
to  surmount  the  difficulty  which  arises  from  the  want  of  dasuV 
city  in  these  substances,  and  which  prevents  them  from  bean; 
spun  by  stretching  out,  at  the  same  time  that  the  thread  u 
twisted  in  the  manner  of  the  mule  or  jenny.  For  farther 
culars  see  Cotton. 

Spinning  Wheel,  in  Rope-making,  for  twelve  spinneri 
yarn  at  the  same  time  is  about  five  feet  in  diameter,  and  is  aaar 
between  two  posts  fixed  in  the  ground :  on  its  top  in  fixed  a  se- 
micircular frame,  called  the  head,  whioh  contains  12  whirls,  that 
turn  on  iron  spindles,  with  hooks  to  their  front  ends  to  hang  tat 
b,emp  on,  and  are  worked  by  means  of  a  leather  band  eamrsaaj 
the  wheel  and  whirls.  The  whirls  are  made  to  run  with  a  trust 
motion  when  the  bead  on  the  rising  side  of  the  band  haa  a  lar- 
ger segment  of  a  circle  than  the  falling  side ;  or,  in  other  words, 
let  the  base  part  of  the  head  be  longer  from  the  middle  that  tat 
opposite  or  falling  side,  by  which  means  the  hand  will  ha  kept 
equally  tight  over  the  whirls,  and  consequently  the  snoaou  wsl 
be  alike  to  ail.  Heads  made  in  this  manner  have  the  waceb 
turned  always  the  same  way. 

SPINSTER,  in  Law,  an  addition  usually  given  to  an  at- 
married  women,  from  a  viscount's  daughter  downward. 

SPIRACULA,  in  Entomology,  holes  or  pores  on  enchant 
of  every  segment  of  the  abdomen,  through  whieb  insects  breathe. 

SPIRAL,  in  Architecture  and  Sculpture,  implies  n  sunt 
that  ascends  winding  about  a  cone  or  spire,  so  that  aM  1st 
points  thereof  continually  approach  the  axis. 

Spirai,  in  Geometry,  a  curve  hoe  of  the  csreaiaf  Irian, 
which  in  its  progress  recedes  from  its  centre. 

SPIRALE,  Proportional,  are  such  spiral  linen  aa the  thank 
lines  on  the  terrestrial  globe. 

SPIRIT,  in  Physiology,  the  most  subtle  and  volatile  part  sr 
juice  of  the  body,  by  means  of  whieb  its  various  functions  sad 
operations  have  been  supposed  to  be  performed.  For  ftshin 
distilled,  see  Arag,  Brandy,  Rum,  be. 

Spirit,  in  Theology,  signifies  any  incorporeal  being  Hat 
possesses  intelligence.  In  the  highest  sense,  God  is  a  spirit; 
angels,  devils,  and  the  souls  of  men,  are  spirits.  The  tern  if 
more  emphatically  applied  to  the  Holy  Ghost.  On  the  nature, 
qualities,  and  peculiar  properties  of  spirit,  the  disputations 
among  divines  and  metaphysicians  have  been  carried  to  aa 
almost  immeasurable  length. 

SPIRITUALIZATION,  in  Chemistry,'  the  not  off  extract, 
ing  spirits  from  natural  bodies. 

SPIRKETING,  that  range  of  planks  whieb  lieu  betweea  tat 
water-way  and  the  lower  edge  of  the  gun-ports  withinsideefs 
ship. 

SPLICING,  among  Seamen,  to  join  the  two  ends  of  a  fans 
together,  or  to  unite  the  end  of  a  rope  to  any  part  ttotnof,  by 
interweaving  the  strands  in  a  regular  manner.  There  are  se- 
veral methods  of  splicing,  according  to  the  services  lor  which 
it  is  intended ;  all  of  which  are  distinguished  by  particular  enW 
thets. 

The  short  splice,  is  used  upon  the  cables,  slings,  block-strops 
and  in  general  all  ropes  which  are  not  intended  to  ran)  itoeuau 
blocks,  or  where  the  splice  is  not  in  danger  of  being  la  petard 
It  is  made  by  untwisting  the  ends  of  two  ropes,  or  the  eads  of 
one  rope,  and  having  placed  each  of  the  strands  of  one  oppotiW, 
and  in  the  interval  between  two  strands  of  the  other,  by  pen> 
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trating  the  latter  with  a  fid  or  marline  spike,  parallel  to  the  axis 
or  length  of  the  rope. 

The  long  splice,  occupies  a  greater  extent  of  rope,  bat  by  the 
three  joinings  being  fixed  at  a  distanee  from  each  other,  the  in- 
crease of  bulk  is  divided  ;  hence  it  is  much  neater  and  smother 
than  the  short  splice,  and  better  adapted  to  ran  through  the 
channel  of  a  block,  &c.  for  which  use  it  is  generally  intended. , 

The  eye-splice,  forms  a  sort  of  eye  or  circle  at  the  end  of  a 
rope,  and  is  used  for  splicing  in  thimbles,  bulls-eyes,  ke.  and 
sometimes  on  the  end  of  block-strops.  The  strands  are  therefore 
untwisted,  and  their  extremities  thrust  through  the  three  strands 
in  that  part  of  the  rope  whereon  the  spline  is  to  be  formed,  and 
thence  passing  over  the  surface  of  the  second  strand,  they  are 
again  thrust  through  the  third,  which  completes  the  operation. 
There  are  other  names  for  splices  made  in  a  similar  manner  to 
the  eye-splice,  but  for  a  different  purpose,  being  chiefly  used  in 
lead-lines,  log-lines,  and  fishing  lines,  where  the  short  splice 
woald  be  liable  to  separation,  as  being  frequently  loosened  by 
the  water.  It  is  made  by  splicing  the  ends  of  two  lines  at  a 
abort  distanee  from  each  other ;  and  the  extremities  of  each 
being  interwoven  into  the  bight  of  the  other  lines,  becomes  dou- 
ble in  the  extent  of  the  splice. 

SPLINTERS,  the  pieces  of  a  ship's  side,  masts,  decks,  &c. 
which  being  knocked  off  by  a  shot,  acquire  great  velocity,  and 
frequently  do  more  damage  among  the  men  than  the  shot  itself. 

8PLiNTtR-iWfri*9,  sinnet  made  into  nets,  and  nailed  upon 
the  inner  part  of  the  ship's  sides,  to  lessen  the  effect  of  the 
splinters. 

SPOILS,  whatever  is  taken  from  an  enemy  in  war;  it  is 
frequently  denominated  booty. 

SPONDEE,  Sponimeus,  in  ancient  Poetry,  a  foot  consisting 
of  two  long  syllables  as,  om-net. 

SPONOIA,  Sponge,  in  Natural  History,  a  genus  of  animals 
belonging  to  the  class  of  vermes  and  order  of  xoophyta.  It  is 
fixed,  flexible,  and  very  torpid,  growing  in  a  variety  of  forms, 
composed  of  reticulated  fibres,  or  masses  of  small  spines  inter- 
woven together,  and  clothed  with  a  living  gelatinous  flesh,  full 
of  small  mouths  or  holes  on  its  surface,  by  which  it  sucks  in  and 
throws  out  the  water. 

SPONGIOSIS,  in  Anatomy,  an  appellation  given  to  several 
parts  of  the  body. 

SPONSORS.    See  Godfathers. 

SPONTANEOUS  CUMULATION.  Many  vegetable  sub- 
stances, highly  dried,  and  heaped  together,  will  heat,  scorch, 
and  at  last  burst  into  a  flame.  Of  those,  the  most  remarkable 
is  n  mixture  of  the  expressed  oil  of  the  farinaceous  seeds,  as 
rape  or  linseed  oil,  with  almost  any  dry  vegetable  fibre,  such 
as  hemp,  cotton,  matting,  &c.  nnd 'still  more  so,  if  also  united 
with  lamp-black  or  any  other  carbonaceous  substance.  These 
mixtures,  if  kept  for  a  time  undisturbed  in  close  bundles,  and 
in  a  warm  temperature,  even  in  small  quantities,  will  often  heat 
and  burn  with  a  smothered  fire  for  some  hours ;  and  if  air  be 
admitted  freely,  will  then  burst  into  flame.  To  this,  without 
doubt,  may  be  attributed  several  accidental  conflagrations  in 
storehouses,  and  places  where  quantities  of  these  substances 
are  kept 

S PONTOON,  is  a  weapon  much  like  a  halberd,  formerly 
used  instead  of  %  half- pike,  by  the  officers  of  foot. 

SPOON  DRIFT,  a  sort  of  showery  sprinkling  of  the  sea- 
water,  swept  from  the  surface  of  the  waves  in  a  tempest,  and 
fltinz  according  to  the  direction  of  the  wind. 

SPOTS,  in  Astronomy,  dark  places  observed  on  the  discs 
of  the  sun.  moon,  or  planets.  These  were  first  discovered  hy 
Galileo  in  the  year  IGlo,  soon  after  he  had  completed  his  tele- 
scope. 

SPOUT,  the  name  of  a  trunk  for  conveying  water  from  off 
the  tops  of  buildings. 

Srni-r,  Water,  or  Water  Spent,  in  Natural  History,  is  an 
extraordinary  elevation  of  the  water  at  sea,  and  is  very  dan- 
gerons  to  ships.  Its  first  appet ranee  is  in  the  fcrm  of  a  deep 
cload,  the  upper  part  of  which  is  white,  and  the  under  black. 
From  the  lower  part  of  this  cloud  hangs  down  a  conical  tube, 
its  biggest  end  at  the  top,  which  is  called  the  spout.  Under 
this  tnbe  the  sea  appears  in  a  slate  of  boiling  agitation ;  the 
water  rises,  and  stands  :is  a  column  or  pillar,  some  >urds  nl  ove 
the  common  surface ;  and  from  its  extremity  it  spreads  around 


in  a  kind  of  smoke.  Many  instances  have  occurred  where  the 
water  has  risen  when  no  spout  has  been  \isihle.  Waterspouts 
generally  appear  in  warm  dry  weather,  and  when  the  sea  is 
calm.  This  phenomenon  is  supposed,  by  some,  to  be  occasioned 
by  electricity,  while  others  ascribe  it  to  the  meeting  of  contrary 
winds.  It  is,  however,  admitted,  that  water-spouts  frequently 
appear  without  any  indications  of  an  adequate  cause. 

SPRAT,  a  small  fish  well  known  in  London  and  other  mar- 
kets. The  usual  length  is  about  four  or  five  inches,  and  the 
body  deep.  From  its  superficial  appearance  some  have  erro- 
neously thought  it  to  be  a  young  herring.  But  a  minute  exa- 
mination will  prove  the  species  to  be  distinct. 

SPRAY,  the  sprinkling  or  foam  of  the  sea,  which  is  driven 
from  the  top  of  a  wave  in  stormy  weather.  It  differs  from  the 
spoondrift,  as  being  only  blown  occasionally  from  the  broken 
surface  of  a  high  wave;  whereas  the  latter  continues  to  fly 
horizontally  along  the  sea  without  intermission  during  the  ex- 
cess of  a  tempest  or  hurricane.     It  is  sometimes  called  spry. 

SPRING,  in  Natural  History,  a  fountain  or  source  of  water 
rising  out  of  the  ground. 

Spring,  in  Mechanics,  denotes  a  thin  piece  of  tempered  steel, 
or  other  elastic  substance ;  which  being  wound  up,  serves  to  pot 
several  machines  in  motion  by  its  elasticity,  or  endeavour  to 
unbend  itself;  such  is  the  spring  of  a  clock,  watch,  &c. 

Spring,  among  Sailors,  implies  acrack  running  transversely 
or  obliquely  through  any  part  of  the  mast  or  yard,  so  as  to  ren- 
der it  unsafe  to  carry  the  usual  quantity  of  sail  thereon 

Spring,  is  also  a  rope  passed  out  of  a  ship's  stern,  and  at* 
tsched  to  a  cable  proceeding  from  her  bow,  when  she  lies  at 
anchor.  It  is  usually  performed  to  bring  the  ship's  broad  side, 
or  battery  of  cannon,  to  bear  upon  some  distant  object,  as  an. 
other  ship,  a  fortress  on  the  coast,  &c.  When  a  ship  rides  by 
anchors  which  are  only  attached  to  one  end,  a  he  will  move  like 
a  weather-cock,  according  to  the  direction  of  the  wind  or  tide. 
Now,  if  a  rope  be  extended  to  the  other  end  to  the  same  anchor, 
it  is  evident  that  by  slackening  one  of  these  ropes,  and  keeping 
the  other  fast,  her  side  will  lie  more  or  less  obliquely  to  the 
wind  or  tide  as  occasion  may  require,  so  as  to  be  opposed  to  any 
distant  object  to  the  right  or  left.  For  instance,  if  a  ship  ride 
with  her  head  northerly,  and  is  required  to  cannonade  a  fortress 
lying  on  the  south  or  south-east,  a  hawser  is  run  out  of  the 
stern,  and  being  carried  forward  without  her  fid,  is  attached  to 
the  cable,  at  a  competent  distance  ahead  of  the  ship ;  the  haw- 
ser is  then  tightened  by  the  capstan  or  tackles,  and  the  cable 
being  slackened  the  ship  immediately  turns  her  side  towards 
the  object  intended  to  be  battered. 

Spring,  is  likewise  a  rope  extending  diagonally  from  the 
stern  of  one  ship  to  the  head  of  another  which  lies  abreast  of 
her  at  a  short  distance,  and  is  performed  to  make  one  of  the 
ships  sheer  off  to  a  greater  distance  from  the  other.  Springs  of 
this  kind  are  occasionally  applied  to  a  wharf  or  pier  for  the 
same  purposes. 

To  Spring  a  Matt,  Yard,  8cc.  is  to  crack  it  transversely  or 
obliquely. 

Spring  Tide,  the  periodical  excess  of  the  elevation  and  de- 
pression of  the  tide,  which  happens  soon  after  the  new  and  full 
moon. 

SPRINGS.  On  the  different  Properties  of  Metal  nnd  Wooden.— 
The  spring  is  not  only  a  tcry  useful  auxiliary,  but  nn  indis- 
pensable requisite,  in  many  pieces  of  mechanism.  Hut,  from 
the  difficulty  of  setting  springs  to  stand,  as  the  workmen  ex- 
press it,  to  their  temper,  they  are  not  so  frequently  applied  to 
the  purposes  of  mechanics  as  otherwise  the)  might  he  Great 
judgment  and  skill,  as  every  one  knows  who  is  conversant  with 
the  subject,  arc  required,  to  give  to  a  metal  spring  its  due  de- 
gree of  temper ;  for.  if  made  too  hard,  it  snaps ;  if  not  hard 
enough,  it  sets.  Metal  springs,  however,  frequently  fail  from 
another  cause,  which  is  very  little  understood  ;  in  consequence 
of  which,  the  failure  is  tnunllv  attributed,  though,  as  presently 
will  be  seen,  unjustly,  to  the  uiiskilfulncss  of  the  workman,  ft 
is  a  circumstance  not  commonly  observed  respecting  a  metal 
sprimr.  that  if  it  has  not  something  to  stop  against,  but  is  suf- 
fered to  vibrate  after  performing  the  requisite  action,  it  will,  in 
a  short  space  of  time,  if  the  action  be  frequently  repeated,  either 
break  or  set.  Whence  this  property  arises,  is  not  at  present 
tho  object  of  inquiry.    It  is  mentioned,  that,  in  cases  which 
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will  admit  of  it,  this  iucooveniency  may  be  guarded  against 
In  those  cases  in  which  the  vibration  cannot  conveniently  be 
avoided,  a  wooden  spring,  which  is  not  subject  to  the  like  in- 
convenience, is  the  best,  and  perhaps  the  only  substitute.  A 
wooden  spring  is,  in  the  property  alluded  to,  the  reverse  of  a 
metal  one :  if  stopped  in  its  vibration,  it  soon  sets  or  breaks ; 
if  permitted  to  vibrate,  its  temper  or  elasticity  suffers  not  the 
smallest  diminution.  Some  years  ago,  the  Reverend  Edmund 
Cart wright  established  a  mill  for  a  manufacturing  purpose, 
(we  believe,  for  weaving  by  power,  which  was  first  introduced 
by  him,  and  for  which  be  was  afterwards  rewarded  by  parlia- 
ment.) In  this  mill  be  bad  occasion  to  apply  springs,  under 
the  circumstances  mentioned  above ;  he  at  first  attempted  to 
make  use  of  metal  ones,  but  in  vain,  being  never  able  to  make 
them  stand  a  single  day's  work*  He  tried  every  kind  of  steel, 
and  employed  many  different  workmen,. bat  still  without  suc- 
cess. Merely  as  a  temporary  espedient,  till  such  time  as  he 
could  get  a  fresh  supply  of  steel  springs,  he  one  day  tried  a 
wooden  one,  which,  to  bis  agreeable  surprise,  completely  an- 
swered his  purpose ;  and  from  that  time,  as  may  be  concluded, 
be  never  used  any  other  than  wooden  ones.  The  experiment 
was  perfectly  decisive :  the  springs  were  in  daily  action  for  four 
years  successively,  making,  in  a  common  way,  from  forty  to 
fifty  strokes  in  a  minute,  on  an  average.  At  the  expiration  of 
the  four  years,  those  springs  which  had  escaped  accidents  were 
as  elastic,  and  as  strong,  as  when  first  put  into  action.  The 
wood  they  were  made  of  was  red  deal,  clean  grained,  and  per- 
fectly free  from  knots.  To  many  manufacturers  who  employ 
machinery  for  various  purposes,  in  which  springs,  that  must  be 
suffered  to  vibrate,  form  a  part,  this  information,  which  may  to 
some  appear  trivial,  will  be  found  highly  useful. 

SPRINGES,  a  sort  of  noose  made  of  horse-hair,  and  some- 
times spread  on  the  ground,  supported  by  a  twisted  willow,  to 
ensnare  birds.  Springes  are,  however,  used  in  various  other 
ways,  being  occasionally  set  in  hedges,  on  the  boughs  of  trees, 
and  in  other  places  to  which  birds  resort. 

SPRIT,  a  small  boom  or  pole,  which  crosses  the  sail  of  a 
boat  diagonally  from  the  mast  to  the  upper  aftmost  corner, 
which  it  is  used  to  extend  and  elevate ;  the  lower  end  of  the 
sprit  rests  in  a  sort  of  wreath,  called  the  snotter,  which  encir- 
cles the  mast  at  that  place.  These  kind  of  sails  are  accord- 
ingly called  sprit-sails. 

Sprit  Sail,  is  also  a  sail  attached  to  a  yard  which  hangs 
under  the  bowsprit.  It  is  furnished  with  a  large  bole  towards 
each  of  its  four  corners,  to  evacuate  the  water  with  which  the 
cavity  or  belly  of  it  is  frequently  filled  by  the  surge  of  the  sea, 
when  the  ship  pitches. 

Sprit  Sail  Top-sail,  a  sail  extended  above  the  former  by  a 
yard  which  hangs  uuder  the  jib-boom  ;  the  clues  of  this  sail  are 
hauled  borne  to  the  sprit-sail  yard  arms,  after  which  the  sail 
is  drawn  out  towards  the  extremity  of  the  boom,  as  any  other 
top-sail  yard  is  hoisted  upon  its  mast.  Formerly,  the  sprit-sail 
top-sails  were  set  on  a  mast  which  was  erected  perpendicularly 
on  the  end  of  the  bowsprit,  but  this  method  has  of  late  been 
justly  rejected  as  inconvenient  and  dangerous  to  the  bowsprit, 
although  serviceable  in  light  breezes. 

Sprit  Sail  Top-gallant  Sail,  is  set  upon  the  flying  jib-boom, 
in  the  same  manner  that  the  sprit-sail  top-sail  is  set  upon  the 
inner  jib-boom  :  this  sail  is,  however,  very  rarely  used. 

SPROUT,  the  common  name  of  a  young  shoot,  offset,  or 
sucker,  which  is  thrown  out  by  the  parent  plant  or  tree. 

SPRUCE-BEER,  a  cheap  and  wholesome  liquor,  which  is 
thus  made  :  Take  of  water  sixteen  gallons,  and  boil  the  half  of 
it.  Put  the  water  thus  boiled,  while  in  full  heat,  to  the  cold 
part,  which  should  be  previously  put  into  a  barrel,  or  other  ves- 
sel ;  then  add  sixteen  pounds  of  treacle  or  molasses,  with  a  few 
table-spoonfuls  of  the  essence  of  spruce,  stirring  the  whole  well 
together;  add  half  a  pint  of  yeast,  and  keep  it  in  a  temperate 
situation,  with  the  bung-hole  open  for  two  days,  till  the  fer- 
mentation is  abated.  Then  close  it  up,  or  bottle  it  off,  and  it 
will  be  fit  for  being  druuk  in  a  few  days  afterwards. 

SPUNGE,  an  instrument  used  to  clean  the  cannon  after  firing, 
and  to  extinguish  any  sparks  that  may  remain  behind.  They 
are  sometimes  made  of  bristles  resembling  a  round  brush,  but 
more  generally  of  sheep-skin  with  the  wool  outwards,  nailed 
upon  a  block  of  wood  nearly  as  large  as  the  caliber  of  the  piece 


The  block  is  either  fixed  upon  a  long 
thick  piece  of  rope,  well  stiffened  by  seiving  it  with  spashyara, 
This  hitter  is  much  more  convenient  on  board  of  ships,  on  ac- 
count of  its  flexibility ;  and  is  generally  furnished  with  a  hit* 
at  the  upper  end,  to  ase  as  a  rammer.  To  sponge  a  Kan,  is  is 
clean  it  out  with  the  sponge ;  and  should  be  constantly  repsatei 
after  every  explosion. 

Sponge,  or  Sponge,  a  marine  sabstaoce  found  adhering  to 
rocks,  shells,  Ice.  under  cover  of  the  sea- water,  or  on  the  sides 
of  rocks  regularly  visited  by  the  tides.  Hi  wan  Ions;  disputed 
whether  this  production  of  nature  belonged  to  the  mineral,  tat 
vegetable,  or  the  animal  kingdom ;  bat  it  is  now  ascertained  Is 
be  of  animal  origin,  being  the  fabric  and  habitation  of  some 
species  of  worm  or  polype. 

SPUN-YARN,  a  small  line  or  cord  formed  of  two,  three,  m 
more  rope-yarns,  twisted  together  by  a  winch ;  the  yams  ait 
usually  drawn  out  of  the  strands  of  old  eables  and  knotted  to- 
gether. Spun-yarn  is  used  for  various  purposes,  as  seraing  and 
serving-ropes,  weaving  mats,  &c 

SPUR,  a  piece  of  metal,  consisting  of  two  branches  eaten 
passing  a  horseman' s  heel,  and  a  rowel,  in  form  of  a  star,  ad- 
vancing out  behind  to  prick  the  horse. 

SPY,  a  person  hired  to  watch  the  actions,  motions.  Ice.  of 
another,  particularly  of  what  passes  in  a  camp.  Whca  a  spy 
is  discovered  be  is  banged  immediately. 

SQUACCO,  a  large  bird  of  the  heron  kind,  that  is  bold  sad 
fierce.  Its  head  is  adorned  with  a  crest  of  black,  white,  sat 
yellow ;  and  its  plumage  is  variegated  throughout  with  Ihnsaai 
tints. 

SQUAD,  in  Military  language,  denotes  n  small  nambtr  sf 
horse  or  foot,  collected  for  the  purpose  of  exercise. 

Squad,  Awkward,  consists  of  such  recruits,  and  others,  as 
cannot  go  regularly  through  their  military  evolutions,  ft  ii 
frequently  used  as  a  term  of  reproach  to  such  officers  and  ana 
as  are  deficient  in  their  duty. 

SQUADRON,  in  Military  Affairs,  denotes  a  body  of  horn, 
whose  number  of  men  is  not  fixed,  but  is  usually  from  oas  to 
two  hundied.  Each  squadron  usually  consists  of  three  troop* 
of  fifty  men  each.— Squadron,  in  Naval  Affairs,  either  ismacs 
a  detachment  of  ships  employed  on  any  particular  expeditiQa, 
or  one-third  part  of  a  naval  armament. 

SQUALL,  a  sudden  and  violent  gust  of  wind,  usually  eeet- 
sioned  by  the  interruption  and  reverberation  of  the  wind  ma 
high  mountains.  These  are  very  frequent  in  the  Meditenaneen, 

Earticularly  that  part  of  it  which  is  known  by  the  name  of  the 
levant,  as  produced  by  the  repulsion  and  new  direction  whka 
the  wind  meets  with  in  its  passage  between  the  various  islands 
of  the  Archipelago. 

A  Black  Squall,  one  attended  with  a  dark  doud,  which  oc- 
casions a  diminution  of  the  usual  quantity  of  light.  A  rfsnr 
Squall,  produces  np  such  diminution.  A  Thick  Squall,  is  ac- 
companied with  rain,  sleet,  f&c. 

SQUALUS,  the  Shark,  in  Natural  History,  a  genus  of  fishes 
of  the  order  cartilaginei.  These  animals  are  never  found  is 
rivers  or  lakes,  inhabiting  only  the  sea,  and  carrying  terror  and 
destruction  wherever  they  appear.  They  grow  in  some  specks 
to  the  weight  of  three  or  four  thousand  pounds.  They  occa- 
sionally emit  a  phosphoric  illumination,  visible  by  night  They 
produce  their  young  alive,  several  at  a  birth,  but  every  one 
enclosed  in  a  transparent  hornlike  substance,  lengthened  at  the 
extremity  into  a  thread  which  attaches  to  fixed  snhstanrrt 
such  as  rocks  or  weeds.  Some  appear  to  live  oo  ti_ 
chiefly,  but  the  greater  number  are  rapacious  of  ariinisJ 
stances  in  the  extreme.  They  seise,  indeed,  whatever  they 
with  the  most  violent  avidity,  following  in  the  wakes  of  sUas, 
for  the  sake  of  nearly  every  thing  thrown  from  them,  and  art 
fatal  to  those  mariners  who  slip  from  their  hold  on  the  rigging 
into  the  sea,  in  which  case  the  sharks  are  seen  to  tear  them  w 
pieces,  with  all  the  violence  of  competition.  They  are  in  most 
instances  solitary  wanderers  through  the  ocean,  bat  in  some 
species  they  are  gregarious.  They  contain  large  quantities  of 
oil,  and  their  skin  is  convertible  to  several  useful  purposes. 

SQUARE,  among  Sailors,  is  a  term  peculiarly  appropriated 
to  the  yards  and  their  sails,  either  implying  that  thev  are  at 
right  angles  with  the  mast  or  keel,  or  that  they  are  of  great* 
extent  than  usual.    Thus,  when  the  yards  hang  at  right  aaftss 
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with  the  mast,  they  are  said  to  be  square  ay  the  lift* ;  when 
they  bang  perpendicular  to  the  ship's  length,  they  are  called 
aware  by  the  braces ;  bnt  when  they  lie  in  a  direction  perpen- 
dicular to  the  plane  of  the  keel,  they  are  square  by  the  lifts  and 
trace* ;  or,  in  other  words,  they  bang  directly  across  the  ship, 
nod  parallel  to  the  horison.  The  yards  are  said  to  be  very 
square,  when  they  are  of  extraordinary  length,  and  the  same 
epithet  is  applied  to  their  sails  with  respect  to  their  breadth. 

8wAm*-rigged,  is  a  vessel  nsed  in  contradistinction  to  all 
▼easels  whose  sails  are  extended  by  stays,  lateen,  or  lug-sail 
yards,  or  by  gaffs  and  booms,  the  usual  situation  of  which  is 
Marly  in  a  plane  with  the  keel. 

Square  Sail,  is  any  sail  extended  to  a  yard  suspended  by 
the  middle,  and  banging  parallel  to  the  horison,  as  distinguished 
from  other  sails  which  are  extended  obliquely.  Square  Sail,  is 
-eJso  the  name  of  a  sloop's  or  cutter's  sail,  which  hauls  out  to  the 
lower  yard,  called  the  square-sail  yard.  This  sail  is  only  used 
in  fair  winds,  or  to  scud  in  a  tempest.  In  the  former  case  it  is 
furnished  with  a  large  additional  part  called  the  bonnet,  which 
is  then  attached  to  its  bottom,  and  removed  when  it  is  necessary 
4o  scud. 

SQUARE.    See  Geometry. 

Square  Number,  the  product  of  a  number  multiplied  into 
itself. 

Squabe,  in  the  Military  Art,  a  particular  formation  into 
which  troops  are  thrown  on  critical  occasions  particularly  to  re- 
sist the  charge  of  cavalry. 

SQUARE  Solid,  is  a  body  of  foot,  where  both  ranks  and 
flies  are  equal.  It  was  formerly  held  in  great  esteem  ;  but  when 
the  prince  of  Nassau  introduced  the  hollow  square,  this  was 
toon  neglected. 

Square,  Hollow,  is  a  body  of  foot  drawn  up,  with  an  empty 
apace  in  the  centre,  for  the  colours,  drums,  and  baggage  facing 
every  way,  to  resist  the  charge  of  the  horse. 

Square,  Oblong,  a  square  which  is  cnot  at  right  angles,  but 
represents  the  figure  or  an  oblong,  whose  sides  are  unequal. 

Square,  Perfect,  a  square  whose  sides  are  equal  and  at  right 
tuagles. 

SQUILL,  or  Sea  Onion,  in  the  Materia  Medica.  The  roots, 
or  rather  the  bulbs,  of  this  species,  are  the  parts  that  are  used 
ia  medicine.  There  are  two  sorts,  the  white  and  the  red  but 
the  latter  is  generally  preferred.  Squills  grow  naturally  on 
sea-shores,  or  in  ditches  to  which  salt  water  has  access.  From 
Spain  and  the  Levant,  large  quantities  are  annually  imported 
into  England. 

SQUINTING,  an  irregular  position  and  motion  of  the  eyes, 
In  which  their  axes  do  not  converge  to  the  object  looked  at. 

SQUIRREL,  a  small  animal  well  known  in  England,  and  in 
most  other  warm  or  temperate  climates,  where  woods  abound. 
During  the  summer  it  provides  for  the  contingencies  of  winter, 
kv  laying  np  a  store  of  nuts  and  other  fruits.  Its  tail  is  formed 
chiefly  of  bushy  hair,  and  being  nearly  as  large  as  its  body, 
aerves  it  in  some  measure  instead  of  wings,  when  darting  from 
one  tree  to  another,  or  even  descending  to  the  ground.  Of  the 
English  squirrel  the  flesh  is  said  to  be  delicate,  and  of  an  ex. 
awilent  flavour. 

STABLE,  a  building  constructed  for  horses  and  other  ani- 
mals, being  furnished  with  stalls,  and  proper  contrivances  to 
contain  their  food  and  necessary  equipments. 

STACK,  a  quantity  of  corn,  hay,  pease,  pulse,  straw,  or  stub- 
We,  regularly  piled  up  and  thatched,  to  protect  it  from  the  in- 
clemencies of  the  weather.  Various  forms  prevail  in  different 
districts,  and  the  dimensions  are  regulated  by  local  circum- 
stances. 

STADIUM,  an  ancient  Greek  long  measure,  about  a  furlong. 

STAFF,  among  Seamen,  a  light  pole  erected  in  different 
parts  of  a  ship,  whereon  to  hoist  and  display  the  colours.  The 
Ensign  Simff,  is  reared  immediately  over  the  stern,  to  display 
the  ensign.  The  Jack  Staff  is  fixed  at  the  end  of  the  bowsprit, 
to  extend  the  jack.  A  Flag  Staff,  is  erected  at  each  of  the  mast- 
cods,  or  formed  by  their  upper  ends  to  support  the  flag  or  pendant 
of  the  respective  squadron  or  division  to  which  the  ship  belongs. 

STAG,  the  Bed  Deer,  or  Hart. 

STAGE,  among  Ship -carpenters,  is  a  machine  composed  of 
planks,  let  over  the  sides  by  ropes,  whereon  the  people  may 
aland  .  when  repairing,  caulking,  or  paying  the  snip's  sides, 
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wales,  Ice  A  Floating  Stop*,  is  one  which  needs  not  the  sup- 
port of  ropes,  being  sufficiently  large  end  firm  to  bear  upon 
the  water. 

STAGGERS,  a  disease  in  horses,  nearly  allied  to  apoplexy 
in  human  beings.  It  consists  of  a  giddiness  in  the  head,  and  is 
sometimes  indicated  by  madness. 

STAIRCASE,  an  ascent  enclosed  between  two  walls,: or  a 
balustrade,  consisting  of  steps  or  stairs,  with  landing  places 
and  rails;  serving  to  make  a  communication  between  the 
several  stories  of  a  house. 

STALACTITE,  or  Stalactagma,  stony  concretions  resem- 
bling icicles, in  Natural  History ;  or  crystalline  spars  formed  into 
oblong,  conical,  round,  or  irregular  bodies,  composed  of  various 
crusts,  and  usually  found  hanging  in  form  of  icicles  from  the 
roofs  of  grottoes. 

STALK,  that  part  of  a  plant  which  rises  immediately  from 
the  root,  and  supports  the  leaves,  flowers,  and  fruits. 

STAMINA,  in  the  animal  body,  are  defined  to  be  those 
simple  original  parts,  which  existed  first  in  the  embryo. 

STAMMERING,  a  hesitation  in  pronunciation,  or  inter- 
ruption of  speech,  which  seems  generally  to  arise  from  fear, 
oagerness,  or  some  violent  passion.  This  should  be  checked  as 
much  as  possible  in  its  early  stages,  by  slow  and  deliberate 
pronunciation ;  for  once  confirmed  into  a  habit,  it  becomes 
inveterate.    -» 

STAMP  Duties,  a  tax  imposed  upon  all  parchment  and 
paper  on  which  any  legal  proceedings  are  written ;  and  also 
upon  licenses  for  retailing  wines ;  upon  all  almanacks,  news- 
papers, advertisements,  cards,  dice,  and  pamphlets  of  a  certain 
description. 

Stamps,  in  Metallurgy,  large  heads  of  iron  fastened  to  tim- 
bers that  are  lifted  by  the  revolution  of  a  water  wheel.  These 
falling  on  the  ore  that  is  incorporated  with  refuse,  beat  the 
whole  to  powder,  that  the  valuable  parts  may  be  separated  from 
the  useless,  and  preserved. 

STANCHIONS,  those  pillars  which  being  set  op  pillar-wise, 
sopport  and  strengthen  the  waste-trees,  but  are  chiefly  intended 
to  support  the  weight  of  the  artillery.  They  are  used  for  various 
purposes. 

Stanchions  of  the  Nettings,  are  either  slender  bars  of  iron 
whose  lower  ends  are  fixed  in  iron  sockets  at  proper  distances, 
or  square  wooden  pillars  let  into  the  upper  part  of  the  ship's 
side. 

STANDARD,  in  Ship-building,  is  an  inverted  knee,  placed 
upon  the  deck  instead  of  beneath  it,  and  having  its  vertical 
branch  pointed  upwards  from  that  which  lies  horizontally. 

Royal  Standard,  a  flag  in  which  the  imperial  ensigns  of 
England,  Scotland,  and  Ireland,  are  quartered,  together  with 
the  armorial  bearings  of  Hanover.  It  is  never  hoisted  unless 
when  the  king  is  on  board,  at  which  time  it  is  displayed  at  the 
main-top-gallant-mast  head. 

Standard,  in  Commerce,  the <  original  of  a  weight,  measore, 
or  coin,  committed  to  the  keeping  of  a  magistrate,  or  de- 
posited in  some  public  place,  to  regulate,  adjust,  and  try  the 
weights  used  by  particular  persons  in  traffic. 

Standard,  in  Military  affairs,  a  measure  by  which  men  en- 
listed into  his  majesty's  service  have  the  regulated  height 
ascertained. 

Stand abd,  in  War,  a  sort  of  banner  or  flag,  borne  as  a  sig- 
nal for  the  joining  together  of  several  troops  belonging  to  the 
same  body. 

STANDING,  in  the  Sea  Language.  Standing  part  of  the 
sheet,  is  that  part  of  it  which  is  made  fast  to  a  ring  at  the  ship's 
quarter.  Standing  part  of  a  tackle,  is  the  end  of  the  rope  where 
the  block  is  fastened.  Standing  ropes,  are  those  which  do  not 
run  in  any  block,  but  are  set  taw  tor  let  slack  as  occasion  serves, 
as  the  sheet-stays,  back-stays,  or  the  like. 

STANNARIES,  certain  laws  to  which  those  who  dig  and 
purify  tin  in  the  counties  of  Cornwall  and  Devonshire  are  sub- 
ject. There  are  four  stannary  courts  for  eaeh  of  the  above 
counties,  to  which  appeals  are  made  by  the  tinners,  and  in 
which  justice  is  administered  by  the  lord  and  vice-wardens, 
who  preside.  '  An  appeal  lies  from  these  courts  to  the  privy 
council  of  the'prince  of  Wales,  as  duke  of  Corn  wall,  and  thence, 
finally,  to  the  king  himself.. 

STANZA,  in  Poetry,  a  certain  stated  number  of  grave 
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verses,  containing  a  perfect  sense,  and  terminated  with 
significant  pause* 

STAPLE,  primarily  signifies  a  pablie  pls»*—  or  market,  w 
tber  merchant*,  ate.  ate  obliged  to  bring  their  goods  to  he 
bought  by  the  people,  as  the  Grave,  or  the  places  along  the 
Seine,  for  sale  of  nines  and  com  at  Paris,  whither  the  mer- 
chants of  other  parts  are  obliged  to  bring  those  commodities. 
Formerly  the  merchants  of  England  were  obliged  to  carry  their 
wool,  cloth,  lead,  and  other  like  staple  cessmodities  of  this 
realm,  in  order  to  utter  the  name  by  wholesale;  and  these  sta- 
ples were  appointed  to  be  constantly  kept  at  York,  Lincoln,  New- 
castle upon  Tjoe,  Norwich,  Westminster,  Canterbury,  Chiches- 
ter, Winchester,  Exeter,  and  Bristol ;  in  each  whereof  a  public 
mart  was  appointed  to  be  kept,  and  each  of  them  had  a  court 
of  the  mayor  of  the  staple,  for  deciding  differences,  held  ac- 
cording to  the  law-merchant,  in  a  summary  way.  The  staple 
commodities  of  this  kingdom  are  said  by  some  to  be  these, 
riz.  wool,  leather,  wool-felts,  lead,  tin,  batter,  cheese,  cloth.  Ice. 
but  others  allow  only  the  first  five  to  be  staple  commodities. 

STAPLING  or  Wool,  the  art  or  process  of  adjusting  the 
qualities  and  different  properties  of  wool  in  the  same  fleece, 
selecting  the  fine  from  the  coarse,  and  placing  together  the 
more  valuable  parts.    This  is  frequently  called  sorting. 

STAR,  in  Astronomy,  a  general  name  for  all  the  heavenly  bo- 
dies, which  are  dispersed  through  the  whole  heavens. 

Stabs.  Falling,  in  Meteorology,  meteors  which  dart  through 
the  sky  in  the  form  of  a  star. 

Star,  in  Pyrotechoy,  a  composition  of  combustible  matters, 
which  being  thrown  aloft  in  the  air,  exhibits  the  appearance  of 
a  real  star. 

St  ah  Shot,  a  gelatinous  substance  frequently  found  in  fields, 
and  is  the  half-digested  food  of  herons,  sea-mews,  and  the  like 
birds;  for  these  birds  when  shot  have  been  found  to  disgorge  a 
substance  of  the  same  kind. 

STARBOARD,  the  right  side  of  a  ship  when  the  eye  of  a 
spectator  is  directed  forward. 

Starboard,  is  also  an  order  to  the  helmsman  to  put  the  helm 
a  little  to  the  starboard  side ;  and  is  used  only  when  the  ship 
Is  going  larze  or  free. 

STARCH.  If  a  quantity  of  wheat-flour  be  formed  into  a 
paste,  ami  then  put  under  a  very  small  stream  of  water,  stir- 
ring it  continually,  till  the  water  runs  oil  from  it  colourless,  the 
flour  by  this  process  is  divided  into  two  distinct  constituents.  A 
tough  substance  of  a  dirty  white  colour,  called  gluten,  remains 
in  the  hand;  the  water  is  ai  first  milky,  but  soon  deposits  a 
white  powder,  which  is  known  by  the  name  of  starch. 

STARLING,  in  Ornithology,  a  bird  about  the  size  of  the 
common  blackbird.  The  whole  plumage  is  a  resplendent  black, 
with  changeable  blue,  purple,  copper,  tints  of  green,  and  small 
vcllow  spots.  During  winter  they  assemble  in  large  flocks. 
I'unnant  .nays,  they  may  be  taught  to  speak ;  and  Ray  observes, 
that  they  imitate  the  human  voice  much  better  than  the  parrot. 

STATE,  an  empire,  kingdom,  province,  or  extent  of  country, 
under  the  same  government. 

STATIC E,  in  Botany,  a  name  now  applied  to  the  common 
thrift,  or  sea  gilliflower. 

STATICS,  that  branch  of  mathematics  which  considers  the 
motion  of  bodies  arising  from  gravity. 

STATION  Bill,  a  list  containing  the  appointed  posts  of  the 
ship's  company  when  navigating  the  ship. 

STATIONARY,  in  Astronomy,  the  state  of  a  planet  when  it 
seems  to  remain  Immoveable  in  the  same  point  of  the  zodiac. 

STATIONERS.  This  denomination  of  venders  of  books, 
paper,  fee.  is  derived  from  the  following  circumstance.  The 
traffic  of  books  was  anciently  very  inconsiderable,  in  so  much 
that  the  book  merohants  of  England,  France,  and  Spain,  and 
other  countries,  were  distinguished  by  the  appellation  of  Sta- 
tioners, as  having  no  shops,  but  only  stalls  and  stands  in  the 
streets. 

STATISTICS,  n  word  lately  introduced  to  express  a  view  oi 
survey  of  any  kingdom,  county,  or  parish. 

STATUARY,  a  branch  of  sculpture,  employed  in  the  making 
of  statues.  In  this  art  the  ancients  are  thought  to  have  ex- 
celled the  moderns.  Among  the  former,  the  name  of  Phidias 
Mamls  pre-eminent;  and  among  the  latter,  that  of  Michael 
An;elo. 


STATUES, 
tore*,  of  whaievi 
modelled,  or  moulded,  in  full  relievo,  inswlntcd  no  every  pari 
Statues  are  formed  with  tan  chisel,  of 
marble,  stone,  fee- :  they  are  carved  in  wood,   or  east  in 
of  Paris,  or  other  matter  of  the  sasne  nature ;  they  a 
east  in  several  metals,  as  lend,  brass,  silver,  nod  gold. 

STATURE,  the  height  or  pitch  of  a  saan 
admirably  adapted  to  the  circumstances  of  his 

STATUTE,  iu  its  general  sense,  signifies  a  lav, 
decree.  Ice.    Statote,  in  our  laws  and  customs, 
ately  signifies  an  act  of  parliament  made  by  ana  three 
of  the  realm  ;  and  such  statutes  are  either  public,  of  wumh  the 
courts  at  Westminster  must  take  notice,  withowt  p***wHeg 
or  they  are  special  and  private,  which  hist  snsmt  bo  pleaded. 

Statute  Mertkamt,  is  a  bond  of  record  actaiuwtedged 
one  of  the  clerks  of  the  statute  sac  n bant,  nod  lord  mavwr 
city  of  London,  or  two  merchants  of  the  said  city  for  that  pur 
pose  assigned,  or  before  the  mayor  or  warden  of  the 
other  discreet  men,  for  that  porpose  assigned. 

Statite  Staple,  is  a  bond  of  record  acknowledged 
mayor  of  the  staple,  in  the  presence  of  all  or  one  of  tbs  ess- 
stables  :  but  now  statute  staple,  as  well  as  statute  mrrnhaat.iu 
in  great  measure  become  obsolete. 

Statutes,  oi  Statute  Sessions,  otherwise  called  j»ecjf 
is  a  meeting  10  every  hundred  of  all  the  shires  in 
whereto  the  constables  and  others,  both  bolder  and 
repair  for  the  debating  of  conferences  between  masters  and  ser- 
vants, the  rating  of  servants'  wages,  and  bestowing  such  people  hi 
service  as,  being  fit  to  serve,  either  refuse  to  seek  or  getnuntan. 

STAUROLITE,  in  Mineralogy  This  stone  baa  been  fund 
at  Andresberg  in  the  Harts.  It  is  crystallised,  and  the  Jena  of 
its  crystals  has  induced  mineralogists  to  give  it  the  nan*  at 
cross-stone.  Its  crystals  are  two  four-sided  fattened  pflsun, 
terminated  by  four-sided  pyramids,  intersection;  each  other  at 
right  angles ;  the  plane  of  intersection  passing;  lniifiliiilinlj 
through  the  prism.  Sometimes  these  prisms  occur  soimvr. 
Primitive  form,  an  octahedron  with  isosceles  triangular  hnss, 
the  faces  of  the  crystals  striated  longitudinally. 

STAVE,  in  Music,  the  Ive  norixontal  and  parallel  Hess  m 
and  between  which  the  notes  are  placed. 

STAY,  a  large  strong  rope,  employed  to  support  the  aunt 
on  the  fore  part,  by  extending  from  its  npper  end  towards  tat 
stem  of  the  ship,  as  the  shrouds  are  extended  on  each  tide.  Tat 
Fore  Stay,  is  that  which  reaches  from  the  fore-mast  heudtnwuidi 
the  bowsprit  end.  Tbe  Main  Stay,  is  that  whieh  extends  to 
the  ship's  stem.  The  MizzenStay,  is  that  which  is  stretched  to 
a  collar  on  the  main-mast  immediately  above  the  quarter  neck. 
The  Fore  Top-Mast  Stay,  is  that  which  comes  to  the  end  of  nw 


bowsprit,  a  little  beyond  the  fore-stay.    The  Main-Tom-m 
Stay,  is  attached  to  the  hounds  of  the  fore-must.     Tbe  Jntin 


Top. Matt  Stay,  is  that  which  comes  to  the  bounds  of  the 

mast.    The  fore -Top-Gallant  Stag,  is  that  which  comes  tan* 
outer  end  of  the  jib-boom.    The  Matn-TopGaUami  Stay,H 
which  is  extended  to  the  bead  of  the  fore-top-wast.  The 
Top-Gallant  Stay,  is  that  which  is  attached  to  tbe  bend 
main-mast.    The  Royal-Stays,  when  used,  are  those  whieh  ex- 
tend to  the  jib-boom  end,  or  to  the  beads  of  the  top,  or  topgsj 
lant  masts  next  before  them.    The  whole  of  these  stays  are 
nearly  in  the  direction  of  the  upper  edges  of  tbe  several  stay- 
sails which  derive  their  names  from  them. 

SPRING  Stay,  is  a  kind  of  assistant  stay,  extending  tat 
direction  nearly  parallel  to  the  principal  stay,  it  is  much  thinner 
than  the  other,  and  is  only  used  to  the  lower-masts  and  tap- 
masts. 

St  ay -Sail,  any  sail  extended  upon  a  stay. 

St  ax -Sail-Stay,  a  rope  used  solely  to  extend  and  Slipped  t 
stay-sail,  as  the  middle  stay-sail. 

Stay -Tackle,  a  large  tackle,  attached  by  means  of  a  pendant 
to  the  main-stay.  It  is  used  to  hoist  heavy  bodies,  such  us  tht 
boats,  or  butts  of  water,  beer,  &c.  in  or  out  of  tbe  ship,  and  tut 
of  the  holds ;  for  which  purpose  there  are  generally  two.  nw 
one  over  the  fore-hatchway,  the  other  perpendicular  to  the  mats- 
hatchway  ;  and  they  are  accordingly  distinguished  by  the  epi- 
thets, main  or  fore  stay-tackles,  thoogh  both  are  upon~tbe 
stay. 
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STEADY,  at  Sea,  the  command  given  to  the  helmsman  in  a 
fair  wind,  to  steer  the  ship  in  the  line  on  which  she  advance*  at 
that  instant,  without  deviating  from  the  right  or  left;  to  which 
the  helmsman  answers*  "  Steady/'  to  shew  his  attention  to  the 
order. 

STEALING,  the  fraudulent  taking  away  another  man's 
goods,  with  an  intent  to  steal  them  against,  or  without,  the  will 
of  him  whose  goods  they  are. 

STB  AM,  water  converted  by  heat  into  vapour. 

STEAM-ENGINE,  an  engine  originally  contrived  for  raising 
water  by  means  of  the  expansive  force  of  the  steam  or  vapour 
produced  from  water  or  other  liquids  in  a  state  of  ebullition. 

Gemrml  Prineipie  of  fa*  Siemm  Engine.— The  force  of  the 
steam-engine  is  derived  from  the  property  of  water  to  expand 
itself  in  an  amaaing  degree,  when  heated  above  the  tempera- 
ture at  which  it  becomes  changed  into  steam  or  vapour,  which 
being  an  exceedingly  elastic  fluid,  it  can  he  retained  within  the 
close  vessel  or  boiler  to  which  the  beat  is  applied,  even  when  it 
has  an  expansive  force  sufficient  to  make  it  iill,  it  left  at  liberty, 
20  or  90  times  the  space  in  which  it  is  confined.  In  this  state 
tbo  steam  will  exert  a  proportionate  force  or  pressure  to  burst 
open  the  sides  of  the  vessel  in  which  it  is  retained ;  which  force 
may  be  applied  either  to  expel  or  raise  op  water  from  any  ves- 
sel into  which  the  confined  steam  is  admitted,  or  to  give  motion 
to  a  moveable  piston,  which  is  so  accurately  fitted  to  the  interior 
capacity  of  such  vessel,  as  not  to  permit  the  escape  of  the  steam 
between  them. 

Another  source  of  the  power  of  the  steam  engine,  is  the  faci- 
lity with  which  steam  of  a  great  expansive  force  ean  be  cooled 
by  the  application  of  cold  water,  and  condensed  into  the  small 
quantity  of  water  from  which  it  was  originally  produced.  A 
partial  vacuum  ean  thus  be  made,  in  a  very  large  vessel,  in  an 
instant,  and  even  in  tho  same  vessel,  which  was,  a  moment 
before,  filled  with  confined  steam,  exerting  a  great  foree  to 
enrapc.  The  pressure  of  the  atmosphere  which  tends  to  fill  up 
this  vacuum,  can  be  made  to  prodnce  tho  ascent  of  water  into 
the  vessel  to  any  height  less  than  twenty-four  or  twenty-five 
feet.  Or  the  pressure  of  the  atmosphere  may  be  made  to  give 
motion  to  a  piston,  by  admitting  the  atmospheric  air  to  press 
■poo  one  side  of  the  piston,  whilst  there  is  a  vacuous  space 
formed  by  the  condensation  of  the  steam  which  filled  the  cylin- 
der nn  the  other. 

Notwithstanding  tho  great  variety  of  different  constructions 
of  the  steam-engine,  they  all  derive  their  force  from  one  of 
these  two  principles,  or  from  the  combination  of  the  two  ;  but 
before  entering  upon  any  description  of  the  manner  in  which 
these  forces  are  applied,  it  is  necessary  to  have  clear  ideas  of 
the  nature  of  steam,  and  of  the  law  by  which  it  expands  by 
beat,  in  order  to  form  a  precise  judgment  of  what  passes  in  the 
interior  part  of  a  steam-engine  when  it  is  at  work.  In  the  com- 
mon acceptation  of  the  word  steam,  it  is  that  hot  white  vapour 
which  we  see  everyday  rising  in  a  cloud  from  a  tea-kettle,  or  a 
boiling  pot:  but  this  is  not  exactly  the  statu  of  the  steam 
employed  in  an  engine ;  it  is  there  perfectly  transparent,  and  U 
snore  or  less  hot  than  boiling  water,  according;  as  it  is  retained 
under  a  lesser  or  greater  degree  of  compressure.  The  ordinary 
pressure  of  the  atmosphere,  bearing  upon  the  surface  of  the 
water,  will  retain  it  in  a  state  of  fluidity,  until  it  is  heated  to 
what  is  generally  called  the  hoi  line  point,  and  is  marked  2W°  in 
Fahrenheit's  thermometer.  If  the  heat  is  increased  above  that 
degree,  and  if  the  water  is  u  neon  fiord  except  by  the  pressure 
of  the  atmosphere,  the  water  immediately  nssumrs  the  aeriform 
atate,  and  flies  off  in  clastic  vapour,  »hich  we  eall  steam ;  but 
if  the  same  water  is  relieved  trom  the  pressure  nf  the  atmo- 
sphere by  enclosing  it  in  a  close  vessel,  and  exhausting  the  air 
from  it,  a  certain  portion  of  steam  or  vapour  will  rise  from 
toe  same  at  any  temperature,  ewn  when  it  is  as  low  as  freeaing; 
end  if  this  vapour  is  conveyed  off  from  the  vessel  as  fast  as  it 
rises,  the  water,  although  cold,  will  noil,  and  such  vapour  will 
rise  as  fast  as  from  the  boiling  kettle  in  the  open  air.  If  the 
vnpooris  retained  in  the  vessel,  it  will  only  neonmulate,  until 
it  has  acquired  a  certain  degree  of  clastic  foree  to  press  upoa 
toe  surface  of  the  water,  which  will  then  cease  to  yield  any 
more  vapour,  nntil  the  beat  is  farther  increased,  or  that  the 
vapour  is  drawn  off  to  relieve  the  water  from  the  pressure 
which  coofined  and  retained  it  in  its  fluid  atate.    On  the  other 


hand,  water  which  is  retained  in  a  close  vessel,  under  a  greater 
degree  of  pressure  than  that  occasioned  by  the  pressure  of  the 
atmosphere,  will  not  noil  or  rise  in  vapour,  until  it  becomes 
heated  to  a  higher  temperatnre  than  213°.  It  is  even  probable, 
that  water  might  be  compressed  to  that  degree,  that  it  would 
not  boil  until  heated  red-hot ;  but  this  would  require  such  aa 
enormous  strength  in  the  vessel  which  should  contain  the  steam, 
that  it  is  far  beyond  the  practicability  of  an  experiment.  In 
this  manner  the  reader  is  to  bear  In  mind,  that  vapour  or  steam, 
when  confined  in  close  vessels,  is  always  more  or  less  elastic, 
in  proportion  to  the  degree  of  heat  which  is  applied  to  it ;  or,  in 
other  words,  that  the  temperature  of  the  steam  is  an  exact 
index  of  the  elastic  or  expansive  foree  with  which  it  presses 
upon  the  surface  of  the  water,  and  against  the  interior  surface 
of  the  vessel  which  contains  it. 

The  first  notice  which  we  have  of  the  steam-engine,  is  in  a  small 
pamphlet  by  tho  Marquis  of  Worcester,  written  in  1665,  and 
published  durinir  the  reign  of  Charles  II.  in  1063,  entitled,  •'  A 
Century  of  the  Names  and  Scantlings  of  the  Marquis  of  Wor- 
cester's Inventions."  In  the  sixty-eighth  article  of  this  Centnry 
of  Inventions,  the  author  thus  speaks:— "  An  admirable  and 
most  forcible  way  to  drive  up  water  by  fire !  not  by  drawing  or 
sucking  it  upwards,  for  that  must  be  as  the  philosopher  calleth 
it,  infre  spkermm  erfieirafu,  vt-hfch  is  but  at  such  a  distance. 
But  this  way  hath  no  bounder,  if  the  vessel  be  strong  enough : 
for  I  have  taken  a  piece  of  a  whole  cannon,  whereof  the  end 
was  burst,  and  filled  it  three-quarters  full  of  water,  stopping 
and  screwing  op  the  broken  end,  as  also  the  touch-hole ;  and 
making  a  constant  fire  under  it,  within  twenty-four  hours  it 
burst,  and  made  a  great  crack ;  so  that  having  a  way  to  make 
my  vessels,  so  that  they  are  strengthened  by  the  force  within 
them,  and  tho  one  to  fill  after  the  other,  I  have  seen  the  water 
run  like  a  constant  fountain  stream  forty  feet  high  ;  one  vessel 
of  water,  rarefied  by  fire,  driveth  up  forty  of  cold  water.  And 
a  man  that  tends  the  work  is  but  to  torn  two  cocks,  that  one 
vessel  of  water  being  consumed,  another  begins  to  force  and 
refill  with  cold  water,  and  so  successively;  the  fire  being 
tended  and  kept  constant,  which  the  self-ssme  person  may 
likewise  abundantly  perform  in  the  interim  between  the  neces- 
sity nf  turning  the  said  cocks." 

However  plain  these  hints  may  now  appear,  they  were 
thought  at  the  time  when  first  published,  to  border  so  much  on 
the  marvellous  and  romantic,  as  to  be  scarcely  worthy  of 
notice;  and  finally,  from  being  neglected,  they  became  nearly 
forgotten.  At  length,  after  a  lapse  of  about  forty  years,  Capt. 
Thomas  8  a  very,  a  commissioner  of  sick  and  wounded,  obtained 
a  patent  in  I6UH.  for  M  A  new  invention  for  raising  water,  and 
occasioning  motion  to  all  sorts  of  millwork,  by  the  impellent 
force  of  fire."  Of  this  contrivance,  a  small  model  was  exhibited 
to  the  Royal  Society,  and  in  vol.  xxi.  of  their  Transactions, 
their  approbation  is  recorded.  The  inventor  afterwards  pub* 
lished  nn  account  of  hi*  engine  in  a  small  book,  entitled,  "  The 
Miner's  Friend,"  accompanied  with  an  engraving;  which  shews 
that  this  early  effort  of  genius  had  made  a  bold  advance 
toward  perfection. 

It  appears  from  Captain  Savery's  description,  that  his  engine 
not  only  derived  its  power  from  the  expansive  foree  of  steam, 
like  that  of  the  Marquis,  but  also  by  the  condensation  of  steam, 
the  water  being  first  raised  by  the  pressure  of  the  atmosphere, 
to  a  given  height  from  the  well  into  the  engine,  and  then  forced 
out  of  the  engine  up  the  remaining  beicht.  by  the  rxpanMve 
force  of  steam.  This  action  was  performed  alternately  hy  two 
receivers,  so  that  while  the  vacuum  formed  in  one,  was  draw- 
ing up  from  the  well,  the  pressure  of  the  steam  in  the  other  was 
forciag  up  water  into  the  reservoir.  The  power  and  utility  of 
Savery's  engine  being  every  where  acknowledged,  many  im- 
provements were  subsequently  made  by  various  engineers,  in 
its  appendages,  arrangements,  and  the  adjustment*  of  its  parte; 
bat  nothing  of  importance  appeared,  to  mark  an  era  in  the 
history  of  the  steam-engine,  until  about  the  year  17(15.  when 
Thomas  Newcomen,  ironmonger,  end  John  Caw  ley,  glacier,  of 
Dartmouth,  obtained  a  patent  for  a  new  invention ;  but  ae  for 
was  their  principle  of  movement  connected  with  that  of  tiavery, 
that  the  latter  was  admitted  to  a  participation  in  their  patent. 

The  engine  thus  brought  into  use  is  sometimes  called  toe 
atmospheric  engine,  and  is  commonly  a  forcing  posnp,  havJof 
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works,  by  a  jet  of  cold  water  threw*  into  h.  A  partial  vacuum 
betng  than  sande,  the  weight  of  the  atamphere  presses  down 
the  piston,  and  raises  the  other  end  of  the  straight  lever,  toge- 
ther with  the  water,  frost  the  well.  Then  immediately  a  hole 
j*  auaeov ered  in  the  bottom  of  the  cylinder,  by  which  a  fresh 
qamanfty  of  hot  steaai  rashes  in  from  a  boiler  of  water  below  it, 
which  proving  a  counterbalance  for  the  atmosphere  above  the 
piston,  the  weight  of  the  pomp-rods,  at  the  other  end  of  the 
lever,  carries  that  end  down,  and  raises  the  piston  of  the  steam- 
cylinder.  The  steam  hole  is  then  immediately  shot,  and  a  cock 
opened  for  injecting  the  cold  water  ioto  the  cylinder  of  steam, 
which  condenses  it  to  water  again,  and  tbns  making  a  vacuum 
below  the  piston,  the  atmosphere  again  presses  it  down,  and 
raises  the  pomp-rods  as  before ;  and  so  on  continually. 

On  this  engine  some  considerable  improvements  were  after- 
wards made  by  Mr.  Sroeaton,  which  tboogh  containing  little 
that  was  new  in  principle,  tended  much  to  facilitate  the  pro- 
gress of  this  mighty  agent  in  the  mechanic  arts.  The  improve- 
ments made  by  Wstt  upon  the  engine  of  Newcomen  and  Cawley 
are  first,  that  the  elasticity  of  the  steam  itself  is  used  as  the  ac- 
tive power  in  this  engine  ;  and  secondly,  that  besides  various 
other  jodieious  arrangements  for  the  economy  of  beat,  he  con- 
denses the  steam,  not  in  the  cylinder,  but  in  a  separate  vessel. 
In  the  cylinder  or  syringe,  concerning  which  we  have  spoken, 
in  mentioning  the  engine  of  Newcomen,  let  os  suppose  the  up- 
per part  to  be  closed,  and  the  piston  rod  to  slide  air  tight 
throogh  a  collar  of  leathers.  In  this  situation  it  is  evident  that 
the  piston  might  be  depressed  by  throwing  the  steam  upon  its 
upper  surface,  through  an  aperture  at  the  superior  end  of  the 
cylinder.  But  if  we  suppose  the  external  air  to  have  access 
to  the  lower  surfaee  of  the  piston,  we  shall  find  that  steam  no 
stronger  in  its  elasticity  than  to  equal  the  weight  of  the  atmo- 
sphere would  not  move  the  piston  at  all ;  and  consequently  that 
this  new  engine  would  require  much  denser  steam,  and  consume 
-much  more  fuel,  than  the  old  engine.  The  remedy  for  this  evil 
is  to  maintain  a  constant  vacuum  beneath  the  piston.  If  such 
a  vacuum  were  originally  produced  by  steam,  it  is  certain  that 
its  permanency  could  not  be  depended  on,  unless  the  engine 
contained  a  provision  for  constantly  keeping  it  up.  Watt's 
contrivance  in  bis  simplest  engine  is  as  follows : — The  steam  is 
conveyed  from  the  boiler  to  the  upper  part  of  the  cylinder 
through  a  pipe,  which  also  communicates  occasionally  with  the 
lower  part,  and  beyond  that  space  with  a  vessel  immersed  in  a 
trough  of  water ;  in  which  vessel  the  condensation  is  performed 
by  an  injected  stream  of  cold  water.  This  water  is  drawn  off, 
not  by  an  eduction  pipe  but  by  a  pump,  of  which  the  stroke  is 
sufficiently  capacious  to  leave  room  for  the  elastic  fluid,  sepa- 
rated during  the  injection,  to  follow  and  be  carried  out  with  the 
injection  water.  Suppose  now  the  piston  to  be  at  its  greatest 
elevation,  and  the  communication  from  the  boiler  to  the  upper 
as  well  as  to  the  lower  parts  of  the  cylinder  to  be  opened. 
The  steam,  under  these  ci  room  stances,  will  pass  into  the  whole 
internal  part  of  the  engine,  and  will  drive  the  air  downwards 
into  the  condenser,  and  thence  through  the  valves  of  the  air 
pump.  In  this  situation,  if  the  communication  from  the  boiler 
to  the  lower  part  of  the  cylinder  be  stopped,  and  an  injection 
be  made  into  the  condenser,  a  vacuum  will  be  produced  in  that 
vessel,  and  the  steam  contained  in  the  lower  part  of  the  cylin- 
der and  communication  pipe  will  expand  itself  with  wonderful 
rapidity  towards  the  condenser,  so  that  in  a  period  of  time  too 
minute  to  be  appreciated,  the  whole  of  the  steam  beneath  the 
piston  will  be  practically  condensed.  The  steam  wbioh  con- 
tinues to  aet  above  the  piston  will  immediately  depress  it  into 
the  vaouum  beneath ;  at  the  same  time  that  by  connexion  with 
the  external  apparatus,  the  piston  of  the  air  pump  also  descends 
in  its  barrel.  When  the  stroke  is  nearly  completed  downwards, 
the  requisite  part  of  the  apparatus  shuts  the  communication 
with  the  boiler,  opens  that  between  the  upper  and  lower  parts 
of  the  cylinder  and  condensing  vessel,  and  turns  the  injection- 
cock.  At  this  very  instant  the  piston  loses  its  tendency  to 
descend,  because  the  steam  presses  equally  on  both  surfaces, 
and  continues  its  equality  of  pressure  while  the  condensation 
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reached  the  upper  part  of  the  cylinder,  the  eomenoittcatioa  ts 
the  under  part  of  the  cylinder  is  stopped,  and  that  with  the 
boiler  opened,  as  before ;  the  consequence  of  which  is,  that  the 
piston  agaia  descends;  and  in  this  manner  the  alternate** 
repeatedly  take  place.  The  principal  augmentation  of  power 
in  this  engine,  compared  with  that  of  Newcomen,  arises  from 
the  cylinder  not  being  cooled  by  the  injection  water,  from  ita 
being  practicable  to  use  steam,  which  is  more  powerful  thai 
the  pressure  of  the  atmosphere,  and  from  the  employing  of  tail 
steam  both  to  elevate  and  to  depress  the  piston.  In  general, 
these  engines  are  worked  by  steam,  which  would  support  a 
column  of  four  or  f  ve  inches  of  mercary  besides  the  piessert 
of  the  atmosphere,  and  sosnetisnes  more. 

All  the  engines  which  were  constructed  before  the  time  sf 
Mr.  Watt  were  employed  merely  for  raising  water,  aad  were 
never  nsed  as  the  first  movers  of  machinery ;  except  indeed, 
that  Mr.  R.  FitageraW  published  in  the  Transactions  of  the  Keys! 
Society,  a  method  of  converting  the  irregular  motion  of  the  bean 
into  a  continued  rotatory  motion,  by  means  of  a  crank  aad  a 
train  of  wheel-work  connected  with  a  large  and  massy  fly,  warn 
by  accumulating  the  pressure  of  the  machine  during  the  workng 
stroke,  urged  round  the  machinery  during  the  returning  strakr, 
when  there  is  no  force  pressing  it  forward.  For  this  new  sad 
ingenious  contrivance,  Mr.  Fitzgerald  received  a  patent,  asd 
proposed  to  apply  the  steam  engine  as  the  moving  power  ef 
every  kind  of  machinery ;  but  it  does  not  appear  that  any  sail 
were  erected  under  this  patent  In  order  to  convert  the  reci- 
procating motion  of  the  beam  into  a  circular  motion,  Mr.  Watt 
has  a  contrivance  far  more  simple,  as  may  be  seen  by  iaspect- 
ing  any  of  the  numerous  engravings  of  his  machinery. 

The  strides  which  steam  is  making  in  the  economy  of  the  corn- 
try,  are  more  gigantic  and  surprising  than  those  who  are  doawj 
ticated  at  a  distance  from  its  immediate  operation  imagine; 
but  the  capability  of  the  locomotive  engine  to  travel,  with  ease 
and  safety,  with  a  weight  of  ninety  tons  in  its  train,  at  the  rate  sf 
eight  miles  an  hour,  having  been  proved  bj  the  opening  sf 
the  Darlington  and  Stockton  rail-road,  the  following  partiealan 
of  its  powers  and  advantages  may  not  be  an  acceptable  to  tat 
reader: — The  engine  will  travel  over  25  miles  seven  use* 
a  day,  making  175  miles  a  day's  work,  with  90  tons,  consaausf 
seven  tons  of  small  coals  each  day,  or  42  tons  per  week; 
which,  at  an  average  cost  of  7s.,  £14.  14s.  will  be  the  expense. 
One  man  and  a  boy  in  constant  attendance,  supposing  tat 
24  hours  equal  to  three  days,  will  be  three  men  arid  thirteen  hovi 
each  day,  at  16s.  6d. ;  this  will  add  £5.  3s.  6d.  making  the 
total  weekly  expense  £19.  17s.  6d.    The  engine  will  cost  £900, 
80  waggons  £900,— giving  £1500  for  the  entire  set  out.    Nee. 
90  tons  will  load  six  boats,  each  of  these  boats  will  be  a  day  at 
performing  20  miles ;  therefore  52  boats,  with  52  horses,  52  am, 
and  52  boys,  will  be  reouired  to  execute  the  transfer  of  90  toss 
175  miles  in  one  day.    Each  horse  will  cost  weekly  one  guiara, 
each  man  a  guinea,  and  each  boy  12s.  forming  a  total  weekly 
charge  of  £140.  8s.  in  lieu  of  £19.  17s.  6d.     The  62  boats  asd 
horses  will  be  worth  £10,000,  and  requiring  a  consideraMr 
greater  amount  to  keep  them  in  repair,  throwing  a  balance  of 
full  £7000  per  annum  in  favour  of  every  locomotive  engine  tart 
may  be  used.    How  many  may  eventually  be  at  work,  it  weald 
be  difficult  to  conjecture ;  but  as  forty  would  be  reouired  to 
work  the  London,  Birmingham,  and  Liverpool,  and  the  Man- 
chester and  Stockport  lines,  in  all  probability  not  less  una 
500  would  be  employed;   and  as  the  saving  on   every  fee 
engines  would  be  equal  to  the  interest  of  one  million,  the  400 
would  put  the  people  yearly  in  possession  of  a  sum  as  grest  as 
the  interest  of  one  hundred  millions  sterling,  independently  of 
the  advantage  of  speed,  and  of  the  great  saving  of  tonnage,  tat 
rail-road  lines  being  one-third  shorter  than  the  canals  io  ate. 
Finally,  1000  persons  may  be  conveyed  one  mile,  or  nne  persoa 
1000  miles,  by  locomotive  engines,  at  the  rate  of  eight  miles  as 
hour,  at  a  cost  of  something  less  than  five  pence. 

In  addition  to  the  improvements  made  by  Watt  on  his  original 
invention,  many  others  are  highly. deserving  of  notice ;  hut  tat 
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whole  are  too  numeroni  to  admit  in  detail.  Daring  the  last 
twenty  years,  scarcely  a  month  has  elapsed  in  which  some  new 
modification  has  not  been  proposed,  among  which,  several  have 
been  found  highly  beneficial.  The  names  of  Witty,  Bettan- 
court,  Moylo,  Trcvi  thick,  Woolf,  Evans,  Perkins,  and  others, 
will  never  be  forgotten  while  the  steam-engine  is  remembered, 
and  .shall  retain  its  use ;  bat  their  respective  merits  we  cannot 
find  room  to  enumerate. 

Of  the  steam-engine  described  in  the  following  paragraphs, 
and  illustrated  in  the  plates,  we  have  been  furnished  with  an 
account  by  Mr.  Hick,  whose  namo  it  bears  :— 

"  Ttcelee  Horse  Portable  Steam- Engine,  as  manufactured  hy 
Hot h well.  Hick,  and  Hot/well,  engineers,  Motto*,  Lancashire. 
Steam  cylinder  ID]  inches  diameter;  4 foot  stroke;  27  strokes  in 
a  nunute. 

"  This  engine  consists,  in  the  first  place,  of  a  large  cast  iron 
plate,  firmly  bolted  down  to  stone  or  brick  work,  on  which  the 
whole  of  the  materials  are  fixed.  The  beam,  with  all  its  appen- 
dages, is  by  this  means  supported  without  being  at  all  con- 
nected with  the  building,  by  a  double  diagonal  frame,  one  half 
only  of  which  can  be  seen  in  the  drawing.  These  frames  are 
surmounted  by  an  entablature  plate,  to  which  the  bearers  or 
spring  beams  are  attached  that  receive  the  studs  or  centers  of 
the  radius  rods  of  the  parallel  motion,  the  extreme  ends  of 
which  arc  supported  by  a  pillar  resting  on  a  bracket  projecting 
from  the  back  of  the  cylinder.  The  pedestals  in  which  the 
gudgeon  of  the  beam  works,  rest  on  the  entablature  plate,  and 
are  firmly  secured  by  bolts  passing  through  the  whole.  The 
side  walls  on  which  the  foundation  plate  acts,  arc  so  far  asunder 
as  to  allow  a  sufficiently  wide  recess  to  receive  the  condensing 
cistern,  with  its  air-pump  and  condenser,  hot  and  cold  water 
pumps,  as  well  as  to  afford  room  for  getting  down  to  secure  the 
ends  of  the  bolts.  The  governor  is  supported  by  a  standard 
placed  directly  over  the  crank  .shaft,  and  is  turned  by  a  single 
pair  of  bevel  wheels.  The  upper  part  of  it  is  hollow,  to  receive 
a  small  rod  that  is  attached  by  a  cross  pin  to  a  brass  sliding 
socket,  which  is  connected  with  the  governor  arms  by  two 
small  links,  and  partakes  of  the  motion  communicated  to  them 
by  the  movement  of  the  balls.  The  small  rod  has  a  communi- 
cation with  the  throttle  valves,  by  means  of  the  levers  fixed  to 
the  ceiling  of  the  engine-house. 

44  The  annexed  engraving  represents  a  steam-engine  of 
twelve  horses'  power,  with  a  cross  section  of  its  boiler  A.  about 
two-thirds  filled  with  water.  The  boiler  is  oblong,  12  feet  by 
A\  feet,  and  the  flame,  after  acting  upon  the  whole  length  of 
the  bottom,  is  conducted  entirely  over  the  whole  surface  of  the 
sides  and  ends,  by  means  of  the  brick  flues,  (which  are  wide 
enough  to  admit  a  person  to  get  in,  to  clean  them  when 
requisite.)  before  its  entrance  to  the  chimney. 

"  In  the  flue  near  to  the  chimney,  is  placed  a  damper  or  plate, 
moving  perpendicularly  in  two  grooves,  in  such  a  manner  as 
entirely  to  stop  the  draft  v*  hen  shut.  This  damper  is  suspended 
by  a  chain  passing  over  two  pulleys,  at  the  opposite  end  of 
which  is  attached  a  hollow  iron  float,  that  moves  op  or  down 
in  a  pipe  fixed  on  the  top  of  the  boiler,  exactly  in  proportion  to 
the  height  of  the  column  of  water  in  the  pipe,  that  the  strength 
of  the  steam  is  capable  of  supporting,  which  rising  in  height  as 
the  strength  of  the  steam  increases,  raises  the  float,  aud  causes 
the  damper  to  descend,  thereby  lessening  the  draft,  and  vice 
versa.  To  this  apparatus  a  bell  is  sometimes  connected,  to 
give  notice  of  the  time  when  it  is  necessary  to  throw  an  addi- 
tional quantity  of  coals  upon  the  fire. 

*'  In  order  to  prevent  any  stoppage  of  the  engine  when  it 
might  be  necessary  to  repair  a  boiler,  two  are  now  generally 
adopted,  and  the  box  IJ  on  the  boiler  top,  which  contains  a 
slop  valve,  is  prepared  with  an  additional  branch,  to  communi- 
cate with  a  second  boiler.  On  the  steam  pipe,  and  leading  to 
the  cylinder,  is  placed  a  box  containing  a  valve  opening 
upwards,  called  a  safety  valve,  aud  so  weighted  as  to  rise  and 
let  the  steam  escape  when  it  is  strouger  than  the  engine 
requires. 

"  The  steam  cylinder  and  its  casing  are  cast  together  in  one 
piece.  A  section  of  which,  in  plate  2,  will  explain  the  construc- 
tion of  this  important  part  of  the  engine,  as  well  as  the  peculiar 
construction  of  the  valies  for  admitting  the  steam  alternately 
to  act  on  contrary  sides  of  the  piston.  The  space  betwixt  the 
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cylinder  and  the  casing  being  constantly  filled  with  steam, 
prevents  any  condensation  taking  place  within  the  vy Under, 
and  serves  also  as  a  conducting  pipe  for  the  steam  to  the 
boxes  E,  containing  the  sliding  valves,  (which  are  generally 
called  D  valves,  from  their  resemblance  in  form  to  that  letter,) 
through  two  separate  openings  for  that  purpose,  in  each  of 
which  is  placed  a  throttle  valve,  and  on  their  spindles  are 
levers  communicating  by  a  rod  with  the  governor  (or  the  pur- 
pose of  regulating  the  speed  of  the  engi  ne. 

44  The  valves  F  arc  packed  on  their  circular  sides  with  a  soft 
substance  of  hemp  or  flax,  and  in  consequence  of  the  steam 
being  admitted  to  the  under  side  of  the  top  valve,  and  the  upper 
side  of  the  bottom  valve,  they  of  course  require  no  more  torce 
to  move  them  than  what  is  necessary  to  outcome  the  friction 
of  the  packing  and  the  surface  over  which  they  slide.  The 
weight  of  the  valves  and  their  rods  arc  accurately  counter- 
balanced by  a  moveable  weight  or  a  lever  under  the  nlindf-r. 
and  are  moved  by  an  eccentric  circle,  or  the  fly-wheel  shaft, 
which  is  shewn  on  an  enlarged  scale  in  plate  2.  By  the 
arrangement  of  having  two  throttle  valves,  the  least  difference 
in  weight  between  those  parts  of  the  engine  that  arc  attached 
to  the  opposite  ends  of  the  working  beam,  can  be  regulated,  by 
allowing  a  little  more  steam  to  pass  in  the  same  time  through 
either  of  the  valves,  as  may  be  found  necessary,  thereby  equa- 
lizing as  much  as  possible  the  action  of  the  engine.  One  pipe, 
G,  only  is  required  in  front  of  the  cylinder,  and  that  for  the 
purpose  of  conducting  the  steam  from  the  upper  side  of  the 
piston  to  the  condenser  H, — a  vessel  in  which  the  condensa- 
tion of  the  steam  is  effected  after  its  escape  from  the  cyliudcr, 
by  admitting  a  quantity  of  cold  water  out  of  the  coudensing 
cistern  I,  through  an  injection  cock,  the  opening  of  which  is 
regulated  by  hand.  The  condensing  cistern  is  supplied  with 
water  by  the  cold-water  pump  K. 

"  The  air  pump,  (or,  more  properly,  discharging  pump,)  for 
the  purpose  of  removing  the  water  from  the  condenser  after  its 
admixture  with  the  steam,  and  keeping  up  a  constant  vacuum, 
with  its  valves  and  bucket,  will  be  fully  understood  by  a  refer- 
ence to  plate  2,  as  well  as  L,  the  hot-water  pump,  used  for 
raising  water  to  supply  the  boiler,  which  water  passes  through 
a  small  valve,  and  down  the  same  pipe  that  contains  the  damper 
float.  This  valve  is  connected  with  a  lever,  having  one  of  its 
ends  connected  by  a  rod  passing  through  a  pipe  with  a  stone 
float,  that  rises  and  falls  with  the  surface  of  the  water  in  the 
boiler,  and  thereby  admitting  a  smaller  or  larger  quantity  of 
water,  as  may  be  requisite.  This  pipe,  for  the  rod  to  pass 
through,  has  several  advantages  over  the  method  of  passing  it 
through  a  stuffing  box  on  the  boiler  top,  as  in  case  the  hot  water 
pump  by  any  accident  should  cease  to  act,  and  the  water  get 
low  in  the  boiler,  the  steam  would  make  its  escape  before  any 
serious  injury  could  happen,  shewing  instantly  that  such  was 
the  faet  the  moment  it  got  below  the  end  of  the  pipe.  The 
friction  between  the  rod  and  the  water  being  so  trifling, 
insures  an  almost  uniform  regularity  of  action. 

44  The  little  apparatus  M,  or  self-acting  water  gauge,  consists 
of  a  standard  fixed  on  the  boiler  top,  with  a  pulley,  over  which 
a  chain  passes  connected  at  one  end  with  a  cupper  wire,  and 
a  stone  float,  which  by  its  rising  or  falling  indicates  the  exact 
variation  that  takes  place  in  the  height  of  the  surface  of  the 
water,  and  is  used  in  lieu  of  the  gauge  pipes  and  eoeks  formerly- 
applied  for  that  purpose,  over  which  it  has  this  great  advantage, 
that  besides  shewing  the  water  to  be  too  high  or  too  low,  it 
shews  exactly  how  much,  by  the  poiuter  and  .scale  that  are 
affixed  to  it. 

44  N.  a  small  cistern  containing  the  blow  valve,  ftr  the  pur- 
pose  of  allowing  the  air  to  escape  from  the  cylinder,  fee.  pre- 
vious to  the  engine  being  set  to  work. 

44  The  crank  P  in  o  is  made  globular,  to  prevent  any  strain 
in  case  the  shaft  should  get  out  of  its  level  position  by  the 
unequal  wearing  of  the  brass  steps  under  its  tunnels,  or  any 
little  sinking  of  the  foundation."        —        —        —        — 

•*  In  order  to  prevent  the  accidents  occasioned  by  the  burst- 
ing of  steam  boilers,  which  are  of  such  frequent  occurrence, 
I  must  now  solicit  a  little  attention  to  the  drawing  and  de- 
scription of  a  self-acting  safety  valve,  of  my  invention,  or 
rather  the  application  of  it  to  a  new  purpose :  for  a  similar  valve 
has  been  used  as  a  clack  for  a  pump  upwards  of  a  hundred 
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years  :  and  il  will  easily  be  perceived  from  the  several  advan- 
tage! it  possesses,  IhafwbtrcTtr  its  adoption  shall  lake  place  it 
will  be  scarcely  possible  for  any  accident  of  this  nature  to  arise. 

"  The  opening  in  the  lower  part  of  the  box,  which  is  fixed  on 
the  boiler  top,  or,  if  more  convenient,  on  any  part  of  a  pipe 
having  a  free  communication  with  it,  require*  to  be  of  such  a 
siae  as  to  allow  a  free  discharge  of  all  the  steam  the  boiler  is 
capable  of  generating.  This  opening  is  covered  witb  a  sphe- 
rical valve,  the  outer  part  of  brass,  which  is  filled  with  lead,  of 
inch  dimensions,  nod  consequently  of  sneb  weight,  as  to  press 
with  as  many  pounds  per  square  inch,  as  it  is  intended  the 
Strength  of  (he  steam  at  a  maximum  in  the  boiler  should  ever 
be  raised  to.  Now,  as  it  is  perfectly  free  from  friction,  the 
obvious  effect  will  be,  that  at  the  very  instant  the  steam  arrives 
at  this  degree  of  pressure,  the  ball  will  be  raised  by  its  force, 
and  a  discharge  will  immediately  take  place. 

"  The  plate  b,  which  is  large  enough  to  cover  entirely  the 
ball  or  valve,  and  thereby  prevent  its  being  pressed  down,  or  at 
all  interfered  with,  even  by  any  bar  or  rod  being  forced  down 
the  discharging  pipe,  is  connected  with  the  cover  by  small 
bars  t.  The  projections  a  are  merely  to  prevent  the  ball  at  any 
lime  from  beiag  Ibrownoff  its  seat.  Originally  the  steam  was 
discharged  at  the  aide-opening  d,  bnt  this  will  be  rendered 
unnecessary  if  the  plan  be  adopted  which  has  the  discharging 
pipe  in  the  lid  or  cover  of  the  box,  but  both  are  drawn  to  shew 
the  different  methods  of  taking  away  the  steam,  and  the  selec- 
tion mast  be  made  according  to  convenience,  and  the  judgment 
of  the  engineer. 

"  From  the  nature  of  its  construction,  this  safety  valve, 
requiring  no  packing  or  attention,  can  be  entirely  secured  from 
the  officious  meddling  and  carelessness  of  attendants ;  and  a 
pipe  may  be  attached  to  the  opening  in  the  box,  and  continued 
inio  the  chimney,  or  any  other  convenient  place  of  discharge. 
I  should  not  recommend  this  valve  to  be  osed  as  a  substitute 
for  (he  ordinary  safely  valve,  (improperly  so  called.)  but  in  all 
cases  in  addition,  and  so  loaded  as  only  to  be  brought  into 
action  at  a  very  trilling  additional  pressure  above  tbat  to 
which  the  other  valve  is  weighted.  This  valve  would  be 
found  of  the  greatest  advantage,  in  preventing  the  boiling  over 
of  the  feed  pipes  of  boilers,  when  tbe  rooms  over  them  are 
used  as  drying  stoves  in  print-works,  bleach-works,  &c.  I 
ought  to  state,  (bat  I  have  had  this  description  of  valve  in  use 
upwards  of  four  years,  with  the  greatest  regularity  of  action." 

Pint  Steam  Boat.— Although  it  is  only  of  late  years  that  steam 
has  been  extensively  applied  to  the  propelling  of  vessels  on  water, 
yet,  a  knowledge  of  its  capabilities  for  this  purpose  is  of  old 
date.  As  far  back  as  the  21st  of  December  1736,  Mr.  Jonathan 
Hulls  took  out  a  patent  for  "  A  new-invented  Machine  for  car- 
rying Vesssels  or  Ships  out  of,  or  into,  any  Harbour,  Port,  or 
River,  against  Wind  and  Tide,  or  in  a  Calm  ;"  and  in  the  fol- 
lowing year,  he  published  a  pamphlet  in  London,  detailing  at 
length  the  nature  of  his  invention,  which  was  nothing  else  than 
■  tow-boat  moved  by  steam,  as  represented  in  the  annexed 
engraving.  The  description  of  the  mode  of  working  it  we  shall 
give  in  his  own  words 

In  some  convenient  part  of  the  tow-boat,  there  Is  placed  8 
vessel,  about  two-thirds  fnll  of  water,  with  the  top  close  shut. 
This  vessel  being  kept  boiling,  rarefies  the  water  into  a  steam, 
This  steam  being  conveyed  through  a  large  pipe  into  a  cylin- 
drical vessel,  and  there  condensed,  makes  a  vacunm,  which 
causes  the  atmosphere  to  press  on  this  vessel,  and  so  presses 
down  a  piston  that  is  fitted  into  the  cylindrical  vessel,  in  the 
same  manner  as  Mr.  Newcomen's  engine  witb  which  he  raises 
the  water  by  Are. 

"  Fig.  1,  P,  is  the  pipe  coming  from  tbe  fnrnace  to  the  cylin- 
der. Q,  is  the  cylinder  wherein  theateamis  condensed,  it,  tbe 
valve  that  slops  the  steam  from  coming  into  the  cylinder  whilst 
the  steam  within  the  same  is  condensed,  S,  the  pipe  to  convey 
the  condensing  water  Into  the  cylinder.  T,  a  cock  to  let  in  the 
condensing  water  when  the  cylinder  is  full  of  steam,  and  the 
valve  P  is  shut.  U,  a  rope  fixed  to  the  piston  that  slides  np  and 
Jown  the  cylinder. 

"  Note. — This  rope  U  is  the  same  rope  that  goes  round  the 
wheel  D  in  the  machine  Gg.  2. 

"  Fig.  A  the  chimney  coming  from  the  furnace.  B  tbe  tow- 
boat.    C  C  two  pieces  of  timber,  framed  together  to  carry  the 


■  D  and  Do  are  three  wheels  on  one  axis, to 
receive  the  ropes  H/f  andFa.  H  a  and  H  b  are  two  wheels 
on  tbe  same  axis  with  tbe  fans  1 1 1 1 1 1,  end  move  alternately 
in  sneb  a  manner,  that,  when  the  wheels  D  ■  D  and  D  •  move 
backward  or  forward,  they  keep  the  fans  in  a  direct  motion.  Tf 
is  a  rope  going  from  Hi  to  D  b,  tbat  when  the  wheels  D ■  D 
and  D  b  move  forward,  moves  the  wheel  H  b  forwards,  which 
brings  the  fans  forward  with  it.  Falsa  rope  going  from  the 
wheel  H  a  to  the  wheel  D  a,  that,  when  the  wheels  D  «  and  D  t 
move  forward,  the  wheel  H  a  draws  tbe  rope  F,  and  raises  lbs 
weight  G,  at  the  same  time  as  the  wheel  H  b  brings  the  fans  for- 
ward. When  the  weight  O  is  so  raised,  while  the  wheels  D  ■  D 
and  Do  are  moving  backward,  tbe  rope  Fa  gives  way,  and  tbs 
power  of  the  weight  G,  brings  tbe  wheel  H  m  forward  and  the 
fans  witb  it,  so  tbat  the  fans  always  keep  going  forward,  not- 
withstanding tbe  wheels  De  D  and  D  »  move  backwards  sad 
forwards  as  the  piston  moves  np  and  down  in  tbe  cylinder.  L  L 
are  teetb  for  a  catch  to  drop  in  from  the  axis,  and  are  so  coa- 
trived,  that  they  catch  in  an  alternate  manner  to  cause  tbe  fim 
to  move  always  forward  for  the  wheel  H  a,  by  tbe  power  of  tW 
weight  G,  is  performing  its  office,  while  the  other  wheel  Htgoei 
back  in  order  to  fetch  another  stroke.'* 


The  next  attempt  was  that  of  Mr.  Symington,  lnbiaboat.br 
placing  the  cylinder  nearly  in  a  horixontal  position,  tbe  introdsc- 
tionofa  beam  is  avoided.  The  piston  is  supported  in  its  position 
by  friction  wheels,  and  communicates  by  means  of  a  joint  withi 
crank,  connected  witb  a  wheel,  which  gives  the  water-wbceJ. 
by  means  of  its  teeth,  a  motion  somewhat  slower  than  its  own; 
the  water-wheel  serving  also  as  a  fly.  This  water-wheel  is 
situated  in  a  cavity  near  the  stern,  and  In  the  middle  of  the 
breadth  of  the  boat,  so  that  it  becomes  necessary  to  nave  two 
rudders,  one  on  each  side,  connected  together  by  rods,  which 
are  moved  by  a  winch  near  the  head  of  the  boat,  so  that  tbe  per- 
son  who  attends  tbe  engine  may  also  steer.  Mr.  Symingua 
likewise  placed  an  arrangement  of  stampers  at  tbe  head  of  the 
boat,  for  tbe  purpose  of  breaking  the  ice  on  canals,  an  opera- 
tion often  attended  with  great  labour  and  expense.  TVst 
stampers  were  raised  in  succession  by  levers,  die  ends  of  whka 
were  depressed  by  the  pins  of  wheels  turned  by  sin  axis  eenv 
municatiug  with  tbe  water-wheel.  A  drawing  of  this  steam- 
boat is  given  in  vol.  i.  of  Dr.  Young's  Natnral  Philosophy. 

The  first  steam-boat  in  America  was  launched  at  New  Toil 
on  the  3d  of  October  1 807,  and  begin  to  ply  on  tbe  river  between 
tbat  city  and  Albany,  a  distance  of  about  130  miles. 

In  the  common  wheel  paddles  at  present  employed  for  pro- 
pelling steam-boats,  "  there  are,  it  appears  to  me,  (says  Mr. 
Clark,)  two  defects,  which  are  yet  left  to  the  ingenuity  of  bk 
mecbanic  to  remove.  In  the  first  place,  they  are  defective,  as 
account  of  the  declivity  with  which  tbey  enter  and  come  oat  «f 
the  water.  In  the  second  place,  the  successive  paddles  in 
commonly  placed  so  very  near  ooe  another,  that  when  sat 
paddle  enters  the  water,  it  leaves,  by  its  swift  motion,  ■ 
current,  into  which   the  next  paddle  enters;  which,  instead 
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of  moving  io  an  opposite  direction  to  the  paddles,  moves  i 
io  the  same.  Great  resistance  is  thus  lost.  To  remedy  the 
former  of  these  defects,  several  attempts  have  been  made  in 
this  country.  These  attempts,  however,  have  commonly  been 
unsuccessful,  on  account  of  the  great  contingency  of  force  which 
•team-boat  paddles  are  called  to  bear.  The  latter  of  the  defects 
which  I  have  stated,  has  not,  however,  so  far  as  I  am  aware, 
met  the  attention  of  the  mechanics  of  this  country. 

••  About  two  years  ago,  I  made  some  attempts  at  the  removal 
of  these  defects.  The  follow iog  is  an  account  of  one  of  the  plans 
which  occurred  to  me. 

44  Fig.  2  is  a  plan  of  the  machine;  fig.  3  is  a  sectional  view.  The 
same  letters  refer  to  both.  A  A  fig.  2,  is  the  side  of  the  boat. 
B  li,  B  U,  figs.  2  and  3,  is  the  frame  to  support  the  machinery. 


Tiymmm^mik^^m^mhim^ir.-^ 


A 

IF'iiJiir  "'I1'  :'' 


m  is  the  shaft  which  turns  the  wheel  6,  whose  teeth  run  into 
those  of  the  wheels  e  c,  and  turn  both  in  the  same  direction. 
These  wheels  are  connected,  by  a  shaft,  with  the  double  cranks 
ddd,  ddd.  These  cranks  are  inclined  to  one  another,  at  equal 
angles,  and  are  of  equal  lengths,  e  e  e  are  bars,  connecting 
those  cranks  in  such  a  manner  as  to  preserve  the  corresponding 
cranks  on  the  different  shafts,  parallel  to  one  another,  as  shewn 
io  lis;.  3, ///are  paddles  affixed  perpendicularly  to  these  bars. 
These  paddles  alone,  or  the  paddles  and  the  bars  together,  may 
be  so  fixed  as  to  be  removable  at  pleasure." 
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From  this  description,  it  is  evident  that  the  cranks  on  the 
same  shaft  will  always  preserve  the  same  inclination  to  one 
another ;  that  the  corresponding  ones  on  different  shafts  will 
always  be  parallel ;  that  the  bars  connecting  them  will  always 
be  horiiontal ;  and  consequently  that  tho  paddles  must  always 
enter,  pass  through,  and  rise  out  of  the  water,  perpendicularly 
to  its  surface.  The  terminations  of  the  paddles  move  in  a  circle, 
as  represented  in  fig.  3  by  a  dotted  line.  The  radius  of  this 
circle  is  equal  to  the  length  of  any  of  the  several  cranks.  It  is 
evident,  also,  that  every  successive  paddle  enters  in  a  current 
different  from  that  caused  by  the  one  which  it  follows. 

Of  an  excellent  plan  for  the  consuming  of  smoke,  invented  by 
Mr.  Chapman,  of  Whitby,  and  lor  which  he  was  rewarded  with 
the  large  silver  medal  by  the  Society  of  Arts,  the  following  is 
bis  account : — 

44  It  is  well  known  to  all  that  are  conversant  on  the  subject, 
that  it  is  necessary  to  admit  a  proportion  of  pare  atmospheric 
air,  to  unite  with  the  smoke  after  it  is  generated  in  the  furnace, 
in  order  to  supply  the  oxygen  gas,  without  which  it  will  not 
inflame.  It  is  likewise  known  that  any  air  admitted  into  the 
body  of  the  furnace,  if  it  does  not  go  through  the  burning  fuel, 
baa  a  great  tendency  to  cool  the  bottom  of  the  boiler,  and  retard 
the  generation  of  steam.    To  obviate  this,  it  is  the  general 


practice,  in  the  construction  of  those  furnaces  which  consume 
the  smoke,  to  admit  the  air  partly  at  the  ash-pit,  and  partly 
up  through  the  fire-bridge.  I  offer,  for  the  consideration  of  the 
Society,  an  improved  plan,  which  I  have  adopted,  and  which  has 
answered  beyond  my  utmost  expectations.     It  is  as  follows  :— 

44  To  heat  the  air  before  its  admission  into  the  furnace.  This 
I  do  by  casting  the  grate  bars  hollow  from  end  to  end,  so  that 
they  form  a  scries  of  parallel  tubes,  which  open  in  two  boxes, 
one  placed  in  front,  and  the  other  behind  the  grate.  In  the 
front  box,  directly  under  the  fire-door,  I  make  a  register  to  open 
and  shut,  to  any  extent,  at  pleasure.  The  other  end  I  connect 
with  the  brickwork  directly  underneath  the  fire-bridge,  which 
fire-bridge  I  make  double,  with  a  small  interval  between,  say 
one  inch ;  the  interval  to  go  across  the  furnace  from  side  to 
side,  and  rather  to  incline  forward,  or  towards  the  fire-door,  so 
as  to  meet  and  reverberate  the  smoke  on  to  the  ignited  fuel  in 
the  grate,  which  causes  it  to  inflame  and  become  a  sheet  of 
bright  fire  under  the  bottom  of  the  boiler.  From  what  I  have 
said  it  will  appear,  that  if  the  front  register  is  open,  or  partially 
so,  there  will  be  a  great  draught  of  air  through  it,  along  the 
interior  of  the  grate  bars,  thence  into  the  flue  of  the  fire-bridge, 
and  out  of  the  orifice  at  top,  which  air  will  be  heated  in  its 
passage  through  the  bars,  before  it  comes  in  contact  with  the 
smoke,  when  it  will  give  out  its  oxygen,  and  cause  it  to  inflame. 

"  Such  was  my  view  of  this  part  of  the  subject  in  theory,  and 
I  have  found  it  to  succeed  in  practice,  in  a  small  engine  of  my 
own.  But  a  further  improvement  was  necessary  to  make  it 
quite  perfect.  There  are  few  people  who  are  aware  of  the  ex- 
tent  of  the  mischief  arising  from  the  old  method  of  charging  a 
grate  by  the  front  door.  Now,  in  my  engine,  (which  has  only 
two-horse  power ),  I  calculated  that  every  time  the  fire-door  was 
opened,  to  stir  the  fire  and  replenish  the  fuel,  there  could  not  he 
less  than  from  forty-five  to  fifty  feet  of  cold  atmospherical  air 
admitted  into  the  furnace,  which  so  cooled  the  heated  gases, 
&c.  that,  however  complete  the  plan  was  in  other  respects,  the 
smoke  could  not  possibly  inflame,  from  being  so  cooled,  till  a 
considerable  time  after  the  fire-door  was  shut. 

14  To  obviate  this,  I  have  adopted  a  cast  iron  hopper  above 
the  fire-door,  with  a  type  at  the  bottom,  that  has  two  pivots  at 
one  side  and  open  at  the  other ;  one  pivot  goes  through  the 
end  of  the  hopper,  and  has  a  counter-lever  to  keep  the  type  shut 
when  a  sufficient  quantity  of  coal  for  a  charge  is  on  it.  The  top 
of  the  hopper  is  covered  with  a  lid,  which  1  shut  down  during 
the  time  of  firing,  then,  by  lifting  the  lever  which  opens  the 
type  inside,  the  coals  slide  down  on  to  the  fore  end  of  the  grate 
bars,  which  is  only  the  work  of  a  moment.  It  is  evident  that 
no  quantity  of  cold  air  can  thus  get  into  the  furnace ;  in  fact,  it 
is  not  possible  for  any  person  that  does  not  see  the  operation  of 
firing  to  know  when  fresh  fuel  is  added  by  looking  at  the  top  of 
the  chimney.  The  smoke  that  issues  is  never  more  than  a  light 
gray,  just  perceptible,  but  in  a  general  way  is  not  seen  at  all. 

"  The  coals  last  admitted,  after  lying  a  short  time  at  the  front 
of  the  more  ignited  fuel,  become  partially  coked,  and  just  before 
I  admit  a  fresh  supply,  I  push  the  last  charge  further  along  the 
grate,  by  a  tool  made  for  the  purpose,  which  remains  constantly 
in  the  furnace.  It  consists  of  a  plate  of  iron  about  four  inches 
broad  ;  its  length  goes  across  the  grate  with  a  round  bar  of  iron 
riveted  into  its  centre,  at  right  angles,  to  form  a  handle,  which 
comes  through  a  hole  made  at  the  bottom  of  the  fire-door,  and 
is  long  enough  for  a  man  to  use  with  both  hands,  so  that  he  can 
either  push  from,  or  pull  towards  him,  to  manage  the  fire 
within,  without  opening  the  fire  door,  except  when  the  grate 
wants  cleaning,  &c.  &c.  For  better  knowing  when  the  fire 
wants  stirring  or  replenishing,  I  have  a  hole,  about  an  inch  in 
diameter,  in  the  fire  door,  to  look  through,  covered  by  a  piece 
of  iron  which  hangs  by  a  rivet  above.  After  1  have  used  the 
above  instrument,  I  pull  it  up  close  to  the  fire-door,  where  it 
remains  till  it  is  again  wanted;  and  the  coals,  when  let  into  the 
fire,  fall  down  beyond  it. 

44  The  above-written  account  constitutes  the  whole  of  my 
improvements,  as  far  as  is  required  by  the  Society,  but  not  the 
whole  of  the  advantages  gained  by  my  invention.  For  instance, 
the  durability  of  the  grate  bars  by  the  admission  of  air  through 
them.  I  may  add,  that  I  examined  my  own  yesterday,  and  I 
do  not  find  them  any  worse,  although  they  have  been  in  use  for 
four  months." 
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STEAM  PRINTING.    See  Priwtino  by  Steam. 

STEATITES,  ia  Mineralogy'  is  usually  asaorpbous,  bat  some- 
times crystallised  io  six-sided  prisms.  Its  texture  is  com- 
monly earthy ;  specific  gravity  2*61  to  2»79;  feds  greasy;  sel- 
dom adheres  to  the  tongue ;  colour  white  or  gray,  with  a  tint 
of  other  colours ;  the  foliated  green. 

STEEL,  a  most  valuable  metal,  consisting  of  iron  combined 
with  carbon.  It  is  chie0y  used  for  edge-tools,  and  other  sharp 
and  cutting  instruments  where  hardness  is  required ;  and  from 
the  fine  polish  of  which  it  is  susceptible,  it  is  used  in  ornaments 
of  various  kinds.  By  beating  steel  to  redness,  and  cooling  it 
suddenly,  it  can  be  made  much  harder  than  any  other  metal ; 
and  if  heated  to  a  lower  temperature  than  redness,  and  sud- 
denly cooled,  it  becomes  the  most  elastic  of  all  the  metals. 

STEELING,  in  Cutlery,  the  laying  on  a  piece  of  steel  upon 
a  larger  mass  of  iron,  that  the  part  which  is  to  receive  the  edge, 
may  be  harder  than  the  rest. 

STEELYARD,  a  kind  of  balance,  called  also  the  Roman 
balance,  by  means  of  which  the  gravities  of  different  bodies  are 
found  by  a  single  weight  being  placed  on  the  lever  or  beam,  so 
as  to  secure  an  equilibrium  ;  the  notches  and  figures  marked  on 
it,  denoting  the  number  of  pounds. 

Steelyard  Spring,  a  kind  of  portable  balance,  serving  to 
weigh  any  article  not  exceeding  forty  pounds.  It  is  composed 
of  a  brass  tube,  in  which  is  a  rod,  round  which  is  wound  a 
spring  of  tempered  steel,  in  a  spiral  form.  On  this  rod  are 
marked  pounds,  and  the  divisions  of  pounds,  and  to  the  part  of 
the  rod  at  the  bottom  of  the  tube,  is  a  hook,  on  which  the 
article  to  be  weighed,  is  fastened.  Now,  the  other  part  of  the 
rod  being  made  fast  to  the  spiral  spring,  it  must  be  obvious 
that  the  greater  the  weight  which  is  attached  to  the  book,  the 
more  will  the  spring  be  pressed  and  contracted ;  and  conse- 
quently the  greater  will  be  the  part  of  the  rod  drawn  out  of  the 
tube,  on  which  are  marked  the  number  of  pounds  that  have  thus 
drawn  it  out. 

STEEPLE,  an  appendage  to  a  church,  generally  raised  at  the 
western  end,  for  ornament,  and  also  to  bold  the  bells.  Both 
towers  and  spires  come  under  the  denomination  of  steeple. 

STEERAGE,  an  apartment  before  the  great  cabin,  from 
which  it  is  separated  by  a  partition  or  bulk-head.  In  merchant- 
ships  it  is  generally  the  habitation  of  the  inferior  officers  and 
crew ;  but  in  ships  of  war  it  serves  only  as  a  hall  or  anti- 
chamber  to  the  great  or  captain's  cabin.  Steerage,  is  also  used 
to  express  the  effort  of  the  helm.  Steerage-Way,  implies  a 
sufficient  degree  of  motion  communicated  to  a  ship  for  her  to 
become  susceptible  of  the  effects  of  the  helm  in  governing  her 
course. 

STEERING,  may  be  defined  the  art  of  directing  a  ship's  way 
by  the  movements  of  the  helm,  or  of  applying  its  efforts  to  re- 
gulate her  course  when  she  advances.  The  perfection  of 
steering,  consists  in  a  vigilant  attention  to  the  motion  of  the 
ship's  head,  so  as  to  check  every  deviation  from  the  line  of  her 
course  in  the  first  instant  of  its  motion,  and  in  applying  as  little 
of  the  power  of  the  helm  as  possible.  By  this  she  will  run  more 
uniformly  in  a  straight  path,  as  declining  less  to  the  right  and 
left ;  whereas,  if  a  greater  effort  of  the  helm  is  employed,  it  will 
produce  a  greater  declination  from  the  coarse,  and  not  only 
increase  the  diflioulty  of  steering,  but  also  make  a  crooked  and 
irregular  track  through  the  water.  The  phrases  used  in  steer- 
ing a  ship  vary  according  to  the  relation  of  the  wind  to  her 
course.  Thus,  if  the  wind  is  fair  or  large,  the  phrases  used  by 
the  pilot  or  officer  who  superintends  the  steerage,  are  Port, 
Starboard,  and  Steady.  The  first  is  intended  to  direct  the 
ship's  course  further  to  the  right,  the  seoond  is  to  guide  her 
further  to  the  left,  and  the  last  is  designed  to  keep  ber  exactly 
in  the  line  on  which  she  advances,  according  to  her  prescribed 
course.  The  excess  of  the  first  and  second  movement  is  called 
Hard-a-Port,  and  Hard-a-Starboard ;  the  former  of  which  gives 
the  greatest  possible  inclination  to  the  right,  and  the  latter  an 
equal  tendency  to  the  left  If,  on  the  contrary,  the  wind  is  foul 
and  scant,  the  phrases  then  used  are  Luff,  Thus,  and  No- Near. 
The  first  of  which  is  the  order  to  keep  her  close  to  the  wind ; 
the  second,  to  retain  her  in  her  present  situation ;  and  the 
third,  to  keep  her  sails  full.  In  ships  of  war,  the  duties  of con- 
ning and  steering  are  divided  amongst  the  quarter-masters, 
their  mates,  and  the  most  expert  seamen,  who  attend  the  helms 


in  torus.  The  steerage  is  constantly  snpseiised  by  the  quar- 
ter-masters. In  merebaflt-ships,  every  seaman  takes  his  torn 
in  steering,  being  directed  therein  by  the  nante  of  the  watch,  sr 
some  other  ofiieer.  As  the  safety  of  n  snip,  and  all  imnfaimd 
therein,  depend  in  a  great  measure  on  the  steei  age  and  effects 
of  the  helm,  the  apparatus  by  which  it  is  nsnanujeoT  should  elan 
be  examined  by  the  proper  oflcers.  Indeed,  when  the  fatal 
effects  which  may  result  from  negligence  in  this  important  duty 
are  duly  considered,  such  inattention  mast  he  prenonnced  as- 
pardonable. 

STEERSMAN,  the  helmsman,  or  tisaoneer;  which  latter 
appellation  is  derived  from  the  French  term,  which  signhlcsaa 
helmsman.  He  is  reckoned  the  best  steersman  who  uses  the 
least  motion  in  putting  the  helm  over  to  and  again,  and  whs 
keeps  the  ship  best  from  making  yaws,  that  is,  from  running  ia 
am'  out  For  this  porpose,  be  should  diligently  watch  tat 
movements  of  the  bead  by  the  land,  clouds,  moon,  or  stars ; 
because,  although  the  course  is  in  general  regulated  by  can- 
pass,  the  vibrations  of  the  needle  are  not  so  quickly  perceived, 
as  the  sallies  of  the  ship's  bead  to  the  right  or  left,  which,  if 
not  immediately  restrained,  will  require  additional  velocity  is 
every  instant  of  their  motion,  and  demand  a  more  powerhd 
impulse  of  the  helm  to  reduce  them ;  -the  application  of  which 
will  operate  to  turn  her  head  as  far  on  the  contrary  side  of  her 
course. 

STEEVING,  the  angle  of  elevation  which  a  ship's  bowsprit 
makes  with  the  horizon. 

STEM,  a  circular  piece  of  timber,  into  which  the  two  sides 
of  a  ship  are  united  at  the  fore  end ;  the  lower  enoT  of  h  is 
scarfed  to  the  keel,  and  the  bowsprit  rests  upon  its  upper  end; 
the  ends  of  the  wales  and  planks  of  the  sides  and  bottom  are 
let  into  a  groove  or  channel  cut  in  the  middle  of  its  sarlase. 
from  top  to  bottom.  The  outside  of  the  stem  is  usually  marked 
with  a  scale  of  feet,  answering  to  a  perpendicular  from  tbekeeL 
Its  use  is  to  ascertain  the  draught  of  water  at  its  fore  part, 
when  the  ship  is  in  preparation  for  a  sea  voyage,  tec  The 
stem  at  its  lower  end  is  of  equal  breadth  and  thickness  with  the 
keel,  but  it  grows  proportionally  broader  and  thicker  towards 
its  upper  extremity.  False  Stem,  is  that  fixed  before  the  right 
one.  When  a  ship's  stem  is  too  flat,  so  that  she  cannot  keep  t 
wind  well,  they  put  a  false  stem  above,  which  makes  ber  rid 
more  way,  and  bear  a  better  sail.  To  Stem  a  Tide,  to  acqeire 
a  velocity  in  sailing  against  the  tide  equal  to  the  force  or  the 
current.  From  Stem  to  Stem,  from  one  end  of  the  ship  to 
the  other. 

STEM.    See  Stalk. 

STEMMATA,  in  the  history  of  insects,  are  three  smooth  he- 
mispheric dots,  placed  generally  on  the  top  of  the  bead,  as  is 
most  of  the  bymenoptera  and  other  classes. 

STEMSON,  an  arching  piece  of  timber  fixed  within  the 
apron,  to  reinforce  the  scarf  thereof,  in  the  same  manner  as 
the  apron  supports  the  scarf  of  the  stem. 

STENOGRAPHY.  The  art  of  short-hand  writing.  The  fol- 
lowing scheme  is  that  which  has  received  most  geiieral  apprt- 
bation  from  its  simplicity,  and  being  founded  on  rational  pris 
ciples,  by  which  it  is  easily  acquired  and  retained. 

Rules  for  Orthography  in  Short  Hand. — All  quiescent  conso- 
nants in  words  are  to  be  dropped ;  and  the  orthography  to  he 
directed  only  by  the  pronunciation ;  which  being  known  to  ah\ 
will  render  this  art  attainable  by  those  who  cannot  spefl  whs 
precision  in  long  hand.  .  2.  When  the  absence  of  ronisaanti 
not  entirely  dormant  can  be  easily  known,  they  may  often  he 
omitted  without  the  least  obscurity.  3.  Two,  or  uiiuiitinfi 
more  consonants,  may,  to  promote  greater  expedition,  he  et- 
ch anged  for  a  single  one  of  nearly  similar  sound,  and  no  anbi- 
guity  as  to  the  meaning  ensue.  4.  When  two  consonants  ef 
the  same  kind  or  same  soond  come  together,  without  any  vewd 
between  them,  only  one  is  to  be  expressed  ;  but  if  a  vowel  sr 
vowels  intervene,  both  arc  to  be  written ; 'only  observe,  if  they 
are  perpendicular,  horizontal,  or  oblique  lines,  they  mast  salj 
be  drawn  a  tire  longer  than  usual ;  and  characters  with  sJoptf 
must  have  the  sides  of  their  beads  doubled.    Sea  Plate, 

Might  is  to  be  written  mi t,  fight,  fit,  machine,  mashin,  enough, 
enuf,  laugh,  laf,  prophet,  profet,  physics,  fitiks,  foreign,  fores, 
sovereign,  sovren,  psalm,  sam,  receipt,  reset,  write  rite,  island. 
Hand,    la  short,  all  that  the  short-band  writer  has  to  do  mi* 
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orthography,  is  to  produce  the  clear  and  distinct  toand  of  his 
word  in  the  shortest  end  most  compact  manner  possible. 

1.  Vowels,  being  only  simple  articulate  sounds,  though  they 
are  the  connectives  of  consonants,  and  employed  in  every  word 
and  every  syllable,  are  not  necessary  to  be  inserted  in  the  mid- 
dle of  words ;  because  the  consonants  if  folly  pronounced,  with 
the  assistance  of  connexion,  will  always  discover  the  mean- 
ins;  of  a  word,  and  make  the  writing  perfectly  legible.  2.  If 
a  vowel  is  not  strongly  accented  in  the  incipient  syllable  of 
n  word,  or  if  it  is  mute  in  the  final,  it  is  likewise  to  be 
omitted ;  because  the  sound  of  the  incipient  vowel  is  often 
implied  in  that  of  the  first  consonant,  which  will  consequently 
supply  its  place.  &  But  if  the  vowel  constitutes  the  first  or 
last  syllable  of  a  word,  or  is  strongly  accented  at  its  begin- 
ning or  end,  that  vowel  is  continually  to  be  written.  4.  If  a 
word  begin  or  end  with  two  or  more  vowels,  though  separated, 
or  when  there  is  a  coalition  of  vowels,  as  in  diphthongs  and 
triphthongs,  only  one  of  them  is  to  be  expressed,  which  must 
be  that  which  agrees  best  with  the  pronunciation.  6.  In  mono- 
syllables, if  they  begin  or  end  with  a  vowel,  it  is  always  to  be 
inserted,  unless  the  vowel  *  is  mnte  at  the  end  of  a  word. 

The  short-hand  alphabet  consists  of  18  distinct  characters, 
taken  from  lines  and  semicircular  curves ;  the  formation  and 
application  of  which  we  shall  now  explain,  beginning  with  the 
vowels.  For  the  three  first  vowels  a,  *,  and  i,  a  comma  is  appro- 
priated in  different  positions ;  and  for  the  other  three  o,  *,  and 
w.  a  point.  The  comma  and  point,  when  applied  to  m  and  o,  is 
to  be  placed  as  in  the  plate,  at  the  top  of  the  next  character  ; 
when  for  t  and  u  opposite  to  the  middle ;  and  when  for  t  and  y 
aft  the  bottom.  Simple  lines  may  be  drawn  four  different  ways 
perpendicular,  horizontal,  and  with  an  angle  of  about  45  de- 
grees to  the  right  and  left  An  ascending  oblique  line  to  the 
right,  which  will  be  perfectly  distinct  from  the  rest  when  joined 
to  any  other  character,  may  likewise  be  admitted.  These  cha- 
racters being  the  simplest  in  nature,  are  assigned  to  those  five 
consonants  which  most  frequently  occur,  viz,  f,  r,  f,  c  hard,  or  *, 
sumd  t  soft,  or  #.  Every  circle  may  be  divided  with  a  perpendi- 
cular and  horizontal  line,  so  as  to  form  likewise  four  distinct 
characters.  These  being  the  next  to  lines  in  the  simplicity  of 
their  formation,  we  have  appropriated  them  for  6,  dt  a,  and  m. 

The  characters  expressing  nine  of  the  consonants  are  all  per- 
fectly distinct  from  one  another ;  eight  only  remain  which  are 
needful,  eur./,  a,  orj.  A,  p,  9,  r,  to,  and  x,  to  find  characters  for 
which  we  must  have  reooursc  to  mixed  curves  and  lines. 
The  characters  which  we  have  adopted  are  the  simplest 
in  nature  after  those  already  applied,  admit  of  the  easiest 
joining,  and  tend  to  preserve  lineality  and  beauty  in  the  writ- 
ing. It  must  be  observed,  that  we  have  no  character  for  e  when 
it  has  a  bard  sound  as  in  castle,  or  soft  as  in  eity  ;  for  it  natu- 
rally takes  the  sound  of  k  or  *,  which  in  all  cases  will  be  suffi- 
cient to  supply  its  place.  R  likewise  is  represented  by  the  same 
character  as  / ;  only  with  this  difference,  r  is  written  with  such 
no  ascending  stroke,  and  /  with  a  descending :  which  is  always 
to  be  known  from  the  manner  of  its  union  with  the  follow- 
ing character;  but  in  a  few  monosyllables  where  r  is  the 
only  consonant  in  the  word,  and  consequently  stands  alone, 
it  is  to  be  made  as  is  shewn  in  the  alphabet,  for  distinction's 
sake.  Zy  as  it  is  a  letter  seldom  employed  in  the  English 
language,  and  only  a  coarser  and  harder  expression  of  j,  must 
be  supplied  by  t  when  ever  it  occurs ;  as  for  Zedekiab,  write 
Sedekiah,  etc. 

4.  The  terminative  character  for  tion,  sion,  cion  cian,  tian,  is 
to  be  expressed  by  a  small  circle  joined  to  the  nearest  letter 
and  turned  to  the  right  5.  The  terminative  character  for  ing 
Is  to  be  expressed  likewise  by  a  small  circle  but  drawn  to  the 
left  hand,  and  its  plural  ingt  by  a  dot  6.  The  plural  sign  §  is 
to  be  added  to  the  terminative  characters  when  necessary.  7. 
The  separated  terminations  are  never  to  be  used  but  in  poly- 
syllables, or  in  words  of  more  syllables  than  one. 

The  following  is  the  explanation  of  the  different  arbitraries  and 
abrogations  in  the  plate :— No.  1,  As— 2,  Nation— 3,  Thing— 4, 
Circumstance— 6,  Counterfeit— 6,  Visible— 7,  Himself— 8,  Them- 
selves—9,  Atonement— 10.  Therefore— 11,  Christ— 12,  Multi- 
tude—13,  Descendants— 14,  Government— 15,  Everlasting. 

The  most  usual  abbreviation,  is  to  use  the  full  letter  of  a  word 
with  a  dot  under  it,  to  shew  it  is  an  abbrevatioo. 
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STEP,  a  block  of  wood  fixed  on  the  decks  or  bottom  of  a  ship, 
and  having  a  hole  in  its  upper  side  fitted  to  receive  the  heel  of 
a  mast  or  capstan.  To  Step  a  Boats  Mist,  is  to  erect  and 
secure  it  in  readiness  for  setting  sail. 

STEREOGRAPHY,  the  art  of  drawing  the  forms  and  figures 
of  the  solids  upon  a  plane. 

STEREOMETRY,  that  part  of  geometry  which  teaches  how 
to  measure  solid  bodies,  that  is,  to  find  the  solidity  or  solid  coo- 
tents  of  bodies,  as  globes,  cylinders,  cubes,  vessels,  ships,  &c. 

STEREOTYPE  PRINTING.  The  mode  of  stereotype  print- 
ing  is  first  to  set  op  a  page,  for  instance,  in  the  common  way, 
and  when  it  is  rendered  perfectly  correct,  a  cast  is  taken  from 
it,  and  in  this  cast  the  metal  for  the  plate  L«  poured :  the  plates  thus 
procured  are  afterwards  worked  on  blocks  in  the  common  way. 

STERILITY,  the  state  of  that  which  is  barren,  whether  ani- 
mal or  vegetable,  in  opposition  to  fecundity  or  fruitfulness. 

STERLING.  A  pound,  shilling,  or  penny,  sterling,  signifies 
as  much  as  a  pound,  shilling,  or  penny,  of  lawful  money  of 
Great  Britain  as  settled  by  authority. 

STERN,  the  posterior  part  of  a  ship,  or  that  part  which  is 
presented  to  the  view  of  a  spectator,  placed  on  the  continuation 
of  the  keel,  behind.  The  stern  is  terminated  by  the  taffarel 
above,  and  by  the  counters  below.  It  is  limited  on  the  sides 
by  the  quarter-pieces,  and  the  intermediate  space  comprehends 
the  galleries  and  windows  of  the  different  cabins. 

Stern-/***,  a  rope  used  to  confine  the  stern  of  a  ship, 
lighter,  or  boat,  to  any  wharf  or  jetty-bead,  &c. 

STERh-Frtme,  the  several  pieces  of  timber  which  form  the 
stern. 

Sternmost,  implies  any  ship  or  ships  that  are  in  the  rear 
or  farthest  astern,  as  opposed  to  headmost 

Stern-Post,  a  long  straight  piece  of  timber,  erected  on  the 
extremity  of  the  keel,  to  sustain  the  rudder,  and  terminate 
the  ship  behind.  It  is  usually  marked  like  the  stem  with  a 
scale  of  feet,  from  the  keel  upwards,  in  order  to  ascertain  the 
draught  of  water  abaft  This  piece  ought  to  be  well  served 
and  supported,  because  the  ends  of  all  the  lower  planks  of  the 
ship's  bottom  are  fixed  in  a  channel  cut  on  its  surface,  and 
the  whole  weight  of  the  rodder  is  sustained  by  it  The  diffi- 
culty of  procuring  a  stern-post  of  sufficient  breadth  in  one 
piece,  has  introduced  the  practice  of  fixing  an  additional  piece 
behind  it,  which  is  strongly  bolted  to  the  former;  the  hinges 
which  support  the  rudder  are  accordingly  fixed  to  this  latter, 
which  is  also  tenoned  into  the  keel,  and  is  denominated  the 
back  of  the  post  The  stern-post  is  strongly  attached  to  the 
keel  by  a  knee,  of  which  one  branch  extends  along  the  keel, 
being  scarfed  to  the  dead-wood,  and  fore-locked  under  the 
keel,  whilst  the  other  branch  inclines  upwards,  and  corresponds 
with  the  inside  or  foro  part  of  the  stern-post,  to  which  it  is  also 
bolted  in  the  same  manner. 

Stern-iSA****,  that  part  of  a  boat  whioh  is  contained  be- 
tween the  stern  and  the  aftmost  seat  of  the  towers.  It  is 
generally  furnished  with  seats  to  accommodate  passengers. 

Stern- rfise,  the  movement  by  which  a  ship  retreats  or  goes 
backward  with  her  stern  foremost. 

STERNA,  the  Tern,  in  Natural  History,  a  genus  of  birds  of 
the  order  anseres.  There  are  twenty-five  species.  The  follow- 
ing are  the  principal :  S.  caspia,  or  the  Caspian  tern.  This 
abounds  on  the  seas  wherein  it  derives  its  name.  It  fishes  also 
in  rivers,  and  sometimes  suddenly  darts  upon  its  prey  from  a 
considerable  height,  and  at  other  times  skims  the  surface  of 
the  water  in  the  manner  of  a  swallow.  It  is  nearly  two  feet  in 
length.  It  lays  only  two  eggs,  and  its  sound  resembles  those 
of  a  person  laughing. — The  noody,  is  a  foot  and  a  quarter  long, 
and  is  frequently  met  with  at  sea,  between  the  tropics. — The 
great  tern,  is  found  in  various  parts  of  Europe,  and  in  summer 
on  the  British  coasts.  It  is  fourteen  inches  long.  Its  manners 
on  the  water  resemble  those  of  the  swallow  by  land. 

STEWARD,  in  Naval  affairs,  is  an  officer  in  a  ship  of  war, 
appointed  by  the  purser  to  distribute  the  different  species  of 
provisions  to  the  officers  and  crew,  for  which  purpose  be  is 
furnished  with  several  assistants.  He  is  generally  denomi- 
nated the  purser's  steward,  or  the  ship's  steward,  to  distinguish 
him  from  the  captain's  or  the  ward-room  stewards,  who  are 
appointed  to  take  care  of  the  sea-stock  belonging  to  the  cap* 
tains  and  lieutenants,  avc. 
UN 
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Steward,  a  man  appointed  in  a  place  or  stead,  and  always 
signifies  a  principal  officer  within  his  jurisdiction. 

STICK,  Gold.  An  officer  of  superior  rank  in  the  life-guards, 
so  called,  who  is  in  immediate  attendance  upon  the  king's  per- 
son. When  bis  majesty  gives  either  of  bis  regiments  of  life- 
guards to  an  officer,  he  presents  him  with  a  gold  stick.  The 
colonels  of  the  two  regiments  wait  alternately  month  and 
month.  The  one  on  duty  is  then  called  gold  stick  in  waiting, 
and  all  orders  relating  to  the  life-guards  are  transmitted  through 
him.  During  that  month  he  commands  the  brigade,  receives 
all  reports,  and  communicates  them  to  the  king.  This  tempo- 
rary command  of  the  brigade  does  not,  however,  interfere  with 
the  promotion  that  may  be  going  forward,  as  each  colonel  lays 
those  of  his  own  particular  corps  before  his  majesty.  Former- 
ly the  gold  stick  commanded  all  guards  about  bis  majesty's 
person.  On  levees  and  drawing  room  days,  he  goes  into  the 
king's  closet  for  the  parol. 

Stick,  Silver.  The  field-officer  of  the  life-guards  when  on 
duty  is  so  called.  The  silver  stick  is  in  waiting  for  a  week, 
during  which  period  all  reports  are  made  through  him  to  the 
gold  stick ;  and  orders  from  the  gold  stick  pass  through  him  to 
the  brigade.  Iu  the  absence  of  the  gold  stick,  on  levees  and 
drawing-room  days,  he  goes  into  the  king's  closet  for  the  parol. 

STIFF,  the  quality  by  which  a  ship  is  enabled  to  carry  a 
sufficient  quantity  of  sail  without  oversetting. 

STIGMA,  in  Entomology,  a  spot  or  anastomosis  in  the  mid- 
dle of  the  wings  of  insects,  near  the  anterior  margin,  conspi- 
cuous in  the  hymenopterous  tribes. 

STIGMATA,  in  Natural  History,  the  apertures  in  different 
parts  of  the  bodies  of  insects,  communicating  with  the  trachae 
or  air-vessels,  and  serving  for  the  office  of  respiration. 

STILL,  the  name  of  an  apparatus  used  in  distillation.  See 
Distillation. 

STIMULANT,  in  Medicine,  any  agent  which  has  the  property 
of  increasing  the  mobility,  or  of  exciting  the  motions  of  the 
living  body,  or  its  moving  parts. 

STING,  an  apparatus  in  the  body  of  certain  insects,  in  form 
of  a  little  spear,  serving  them  as  a  weapon  of  offence. 

STINK-Pot,  an  earthen  jar,  charged  with  powder,  grenades, 
and  other  materials  of  an  offensive  and  suffocating  smell.  It  is 
sometimes  used  by  privateers,  to  annoy  an  enemy  whom  they 
design  to  board.    See  the  article  Boarding. 

STIPPLING,  a  mode  of  engraving  on  copper  by  means  of 
dots,  as  contradistinguished  from  a  course  of  continued  lines. 

STITCH,  in  Agriculture,  a  ridge  or  butt  in  a  field  which  is 
under  the  plough.  The  dimensions  of  a  stitch  are  liable  to 
many  variations  in  different  districts. 

STOAT,  in  Zoology,  the  name  of  an  animal  whose  skin  is  the 
ermine.  These  creatures  are  plentiful  in  Russia  and  Norway, 
where  an  extensive  trade  in  their  skins  is  carried  on.  Their 
fur  changes  colour  with  the  seasons  of  the  year.  When  the 
snow  is  on  the  ground,  its  celebrated  whiteness  appears  to  the 
greatest  advantage. 

STOCK,  generally  implies  provisions  procured  by  indi- 
viduals, for  the  particular  accommodation  of  themselves  or 
messmates ;  hence  we  say,  fresh  stock,  sea  stock,  live  stock. 

STOCKINGS,  the  clothing  of  the  leg  and  foot.  Anciently 
stockings  were  made  of  cloth  or  milled  stuff  sewed  together, 
but  since  the  knitting  and  weaving  of  stockings  have  been 
invented,  cloth  has  been  entirely  laid  aside.  Henry  II.  of 
France,  in  1559,  was  the  first  who  wore  silk  stockings. 
Henry  VII I.  and  Queen  Elizabeth,  were  the  first  who  wore  silk 
stockings  in  England,  and  these  were  brought  from  Spain, 
where  the  invention  seems  to  have  had  its  birth.  In  the  third 
year  of  Elizabeth,  the  art  of  knitting  was  introduced  into  Eng- 
land, and  to  thi.n  honour  the  Scotch  lay  claim.  The  stocking 
loom  is  generally  thought  to  have  been  invented  by  William 
Lee,  M.  A.  of  St.  John's  College,  Cambridge,  a  native  of  Wood- 
borough,  near  Nottingham,  in  the  year  1689;  but  receiving 
little  encouragement,  and  being  in  indigent  circumstances,  be 
went  to  France,  where,  meeting  with  further  disappointment, 
be  died  of  a  broken  heart. 

STOCKS,  a  frame  erected  on  the  shore  of  a  river,  whereon 
to  build  shipping.  It  generally  consists  of  a  number  of  wooden 
blocks  ranged  parallel  to  each  other  at  convenient  distances, 
and  with  a  gradual  declivity  towards  the  water. 


Stocks,  the  public  funds  of  the  nation,  instituted  for  tbt 
purpose  of  paying  the  interest  upon  loans. 

Stocks,  a  wooden  machine  to  put  the  legs  of  offenders  ia, 
for  the  securing  of  disorderly  persons,  and  by  way  of  paeisk* 
ment  in  divers  cases  ordained  by  statute,  &c. 

STOLE,  Groom  of  the,  the  eldest  gentleman  of  bis  majesty's 
bed-chamber,  whose  office  and  honour  it  in  to  present  and  pit 
on  his  majesty's  first  garment,  or  shirt,  every  morning,  and  la 
order  the  things  into  the  chamber. 

STONEHENGE,  a  stupendous  monument,  of  Drmidkal 
antiquity,  standing  on  Salisbury  plain,  and  supposed  to  be 
nearly  coeval  with  the  pyramids  of  Egypt.  Its  origin  and  ase 
are  buried  in  impenetrable  obscurity. 

STONES  and  Earths.  Tbe  only  substances  which  eater 
into  the  composition  of  the  simple  stones,  as  far  at  least  as 
analysis  has  discovered,  are  tbe  six  earths,  silica,  alomisa, 
zirconia,  glucina,  lime,  and  magnesia ;  and  the  oxides  of  boa, 
manganese,  nickel,  chromium,  and  copper.  Seldom  more  thai 
four  or  five  of  these  substances  are  found  combined  together  is 
the  same  stone. 

Stone- Ware.  Under  the  denomination  stone-ware  are  esav 
prehended  all  the  different  artificial  combinations  of  eartbj 
bodies  which  are  applied  to  useful  purposes. 

STOP,  in  Music,  a  word  applied  by  violin  and  viotincefis 
performers,  to  that  pressure  of  the  strings  by  which  tbey  *• 
brought  into  contact  with  the  finger-board,  and  bj  which  tsc 
pitch  of  the  note  is  determined. 

Stop,  Trumpet,  a  reed  metallic  stop,  so  called  becaase  ill 
tone  is  imitative  of  tbe  trumpet. 

STOPPER,  of  tbe  Anchor,  a  strong  rope  attached  Is  las 
cat-head,  which,  passing  through  the  anchor-ring,  is  afteniarai 
fastened  to  a  timber-head,  thereby  seen  ring  the  anchor  oa  tat 
bow.  Stoppers,  of  the  cables,  commonly  called  deck-steppers, 
have  a  large  knot  and  a  laniard  at  one  end,  and  are  fastened  is 
a  ring-bolt  in  the  deck  by  the  other ;  tbey  are  attached  to  tat 
eable  by  the  laniard,  which  is  fastened  securely  round  both  by 
several  turns  passed  behind  the  knot,  or  about  the  neck  of  tat 
stopper,  by  which  means  the  cable  is  restrained  from  ransisf 
out  of  the  ship  when  she  rides  at  anchor.  Dog-Stopper*,  is  a 
strong  rope  clenched  round  the  main-mast,  and  used  oa  pare* 
oular  occasions  to  relievo  and  assist  the  preceding  when  tbe 
ship  rides  in  a  heavy  sea,  or  otherwise  bears  a  great  strain  oa 
the  cable.  Wing-Stoppers,  similar  pieces  of  rope  clenched  round 
one  of  the  beams  near  the  ship's  side,  and  serving  the  saw 
purpose  as  the  preceding.  Stoppers  of  tbe  rigging,  have  a  cast 
and  a  laniard  at  each  end ;  they  are  used  when  the  shrouds, 
stays,  or  back-stays,  are  out  asunder  in  battle,  or  disabled  ia 
tempestuous  weather,  and  are  then  lashed,  in  the  sameattoaer 
as  those  of  the  cables,  to  the  separated  parts  of  the  shroud,  fcc. 
which  are  thereby  reunited  so  as  to  be  fit  for  immediate 
service.  This,  however,  is  only  a  temporary  expedient,  applied 
when  there  is  not  time  or  opportunity  to  refit  them  by  a  mors 
complete  operation.  Stoppers,  are  also  pieces  of  rope  used 
to  prevent  the  running  rigging  from  coming  op  whilst  htisf 
belayed. 

Stoppers,  certain  short  pieces  of  rope,  which  are  usually 
knotted  at  one  or  both  ends,  according  to  the  pnroose  for  waks 
they  are  intended. 

STORAX,  in  the  Materia  Medina,  is  the  resinous  drag  waks 
issues  in  a  fluid  state  from  incisions  made  in  the  bark  m 
branches  of  the  storax  tree.  It  can  be  obtained  in  perfectioa 
only,  from  those  trees  which  grow  in  Asiatic  Turkey. 

STORE-Keeper,  an  officer  invested  with  the  charge  of  tat 
principal  stores.  Store-Room,  an  apartment  or  place  of  reserve, 
of  which  there  are  several  in  a  ship,  to  contain  the  provisions 
or  stores  of  a  ship,  together  with  those  of  her  officers. 

STORES,  if  any  person  who  has  the  charge  or  custody  of  aty 
of  the  king's  armour,  ordnance,  ammunition,  shot,  powder,  at 
habiliments  of  war,  or  of  any  victuals  for  victualling  the  navy, 
shall,  to  hinder  his  majesty's  service,  embessJe,  pwrloia,  or 
convey  away  the  same  to  the  value  of  90s.  or  shall  steal  or  ea> 
bessle  any  of  bis  majesty's  sails,  cordage,  or  any  other  of  his 
naval  stores,  to  the  value  of  90s.  he  shall  be  adjudged  guilty  tf 
felony,  without  benefit  of  clergy.    22  Car.  II.  c  6. 

STORK,  a  large  bird  of  the  heron  class,  of  which  ssvr 
particulars  are  related  that  are  remarkably  aingntaa  vltisa 
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bird  of  passage.  Egypt  is  said  to  be  the  place  of  its  winter 
residence.  It  is  in  high  repute  among  the  Mahometans,  ap- 
proaching almost  to  veneratiou. 

STORM,  a  term  signifying  a  fall  of  snow,  bail,  or  rain ;  also 
high  wind,  thunder,  &c.  In  some  placet  the  term  is  restricted 
to  high  winds,  thonder,  &c. 

STOVE,  in  Building,  is  a  hot-hoase  or  room,  bat  in  a  more 
restricted  sense  it  is  a  place  in  which  fires  in  dwelling-houses 
are  made,  and  so  contrived  that  it  may  communicate  heat  to 
the  room,  and  send  the  smoke  up  the  chimney.  Stoves  arc  of 
various  constructions,  and  numerous  patents  have  been  taken 
out  for  inventions  and  improvements  in  what  had  been  pre. 
viouilj  known.  The  great  excellence  of  a  stove  consists  in  its 
adaptation  to  give  the  heat  to  the  room,  and  to  exclude  the 
smoke.  Towards  these  desirable  objects  many  advances  have 
been  made,  both  by  Englishmen  and  foreigners ;  bat  much  yet 
remains  to  be  done.    Sec  Fi re-Place. 

STOVES,  square  boxes  made  of  plank,  and  lined  with  brick, 
for  burning  charcoal  in,  to  dress  the  admiral's  vietuals. 

STOWAGE,  the  general  disposition  of  the  several  materials 
contained  in  a  ship's  hold,  with  regard  to  their  figure,  magni- 
tude, or  solidity.  In  the  stowage  of  different  articles,  as  ballast, 
casks,  cases,  bales,  or  boxes,  there  arc  several  general  rules  to 
be  observed,  according  to  the  circumstances  or  qualities  of  those 
materials.  The  casks  which  contain  any  liquid  arc,  according 
to  the  sea  phrase,  to  be  bung  up  and  bilge  free,  that  is,  closely 
wedged  up  in  an  horizontal  position,  and  resting  on  their 
quarters,  so  that  their  bilges  (or  where  they  measure  most 
round)  bein?  entirely  free,  cannot  rub  against  each  other,  or 
the  ship's  side,  by  the  motion  of  the  vessel.  Dry  goods,  or 
such  as  may  be  damaged  by  the  water,  are  to  be  carefully  en- 
closed in  casks,  bales,  cases,  or  wrappers,  and  wedged  off  from 
the  bottom  or  sides  of  the  ship,  as  well  as  from  the  bows,  masts, 
and  pump -well,  &c.  Due  attention  must  likewise  be  had  to 
their  disposition,  with  regard  to  each  other,  and  to  the  trim  and 
centre  of  gravity  of  the  ship,  so  that  the  heaviest  may  always 
be  nearest  the  keel,  and  the  lightest  gradually  above  them. 

STRAIT,  a  narrow  channel  or  arm  of  the  sea.  contained 
between  two  opposite  shores ;  as,  the  straits  of  Gibraltar,  the 
straits  of  Sunda,  the  straits  of  Dover,  &c. 

STRAKES,  or  Streaks,  the  uniform  ranges  of  planks  on  the 
bottom  or  sides  of  a  ship,  or  the  continuation  of  planks  joined 
10  the  end  of  each  other,  and  reaching  from  the  stern,  which 
limits  the  vessel  forward,  to  the  stern-post  and  fashion-pieces, 
which  terminate  her  length  abaft.  Gar  board-Streak,  is  the 
lowest  streak  or  range  of  planks,  being  let  into  rabbets  in  the 
keel  below,  and  in  the  stem  and  stern-post  at  the  ends.  See 
the  article  Krkl. 

STRAMONIUM,  in  Botany,  /)afurA,  Common  Thornapple,  is  a 
powerful  narcotic  poison,  and  in  many  instances  its  deleterious 
effects  have  been  attended  with  pernicious,  and  even  fatal  con- 
sequences. Some  have  fancied  that  smoking  stramonium  has 
proved  beneficial  in  asthmatic  complaints,  and  for  shortness  of 
breath. 

STRAND,  one  of  the  twists  or  divisions  of  which  a  rope  is 
composed.  Strand  also  implies  the  sea-beach.  Stranded, 
speaking  of  a  c;:blc  or  rope,  signifies  that  one  of  its  strands  is 
broken.  Stranded,  applied  to  a  vessel,  means  that  she  has  run 
aground  on  the  sea-shore,  either  by  a  tempest,  or  through  bad 
steerage.  Where  anv  vessel  is  stranded,  the  justices  of  the 
peace  are  empowered  to  command  the  constables  near  the  coast 
to  call  assistance,  in  order  to  preserve  the  ship,  if  possible. 

STRAP  A  DO,  a  barbarous  military  punishment,  now  aban- 
doned. It  consisted  in  having  the  bunds  of  the  offender  tied 
behind  his  back,  by  which  he  was  drawn  to  a  certain  elevation 
by  a  rope,  then  kit  to  run  suddenly  towards  the  ground,  when 
being  stopped  with  a  sudden  jerk,  his  shoulders  were  dislo- 
cated. This  wn*  also  one  of  the  punishments  of  the  inquisition, 
and  perhaps  it  has  been  re-established  with  the  restoration  of 
that  infernal  tribunal. 

STRATA,  in  Natural  History,  the  several  beds  or  layers  of 
different  matters,  whereof  the  body  of  the  earth  is  composed. 

STRATAGEM,  in  War,  a  military  wile  or  device  for  de- 
reiving  or  deluding  an  enemy.  The  ancients  were  more  expert 
in  stratagems  than  the  moderns,  except  the  Indians  of  America, 
who  in  this  art  of  circumvention  arc  exceedingly  dexterous. 


STRAW,  in  Agriculture,  the  common  name  of  the  stem  on 
which  grain  grew,  and  from  which  it  is  thrashed.  A  consider- 
able portion  is  used  as  fodder,  for  various  other  purposes,  and 
finally  as  manure. 

STREAKY  Cheese,  in  rural  economy,  is  made  from  a  mix- 
tore  of  new  and  old  curd,  or  of  two  sorts  which  have  different 
proportions  of  colouring  in  them,  giving  a  variegated  appear- 
ance, and  hence  the  name. 

STREAM  Tin,  in  Mineralogy,  consists  of  particles  or  masses 
of  tin  ore,  found  beneath  the  surface  in  alluvial  grounds,  gene- 
rally in  low  situations.  Its  name  is  dcrited  from  the  streams 
of  water  used  to  separate  the  earthy  matter  from  it.  This  ore 
is  of  the  best  quality,  and  is  occasionally  mixed  with  small 
particles  of  gold.  Stream  Works,  arc  the  usual  repositories  in 
which  the  stream  tin  is  found.  Streaming,  denotes  the  manage- 
ment of  a  stream  work,  or  of  stream  tin  during  the  process  of 
refinement. 

STRENGTH.  All  experiments  made  on  the  strength  of 
materials,  when  well  conducted,  are  highly  valuable,  in  as 
much  as  they  lie  at  the  very  foundation  of  mechanical  science, 
as  applied  to  practice.  Those  acquainted  with  the  history  of 
mechanics,  cannot  be  ignorant  that  many  machines,  otherwise 
well  contrived,  have  been  found  quite  inadequate  to  their  pro- 
posed ends;  some  of  them  not  having  strength  enough,  in  dif- 
ferent parts,  to  bear  the  pressure  of  the  rest :  and  others,  on 
the  contrary,  so  loaded  with  unnecessary  matter  as  to  be  ready 
to  fall  to  pieces  by  their  own  weight.  The  same  remark  is 
applicable  to  architectural  structures,  many  of  which  have 
given  way  only  from  a  want  of  due  proportion  in  the  strength 
and  weight  of  the  different  parts.  And  we  add,  that  the  value 
of  such  experiments  is  greatly  increased,  by  having  the  manner 
in  which  they  were  conducted,  (as  in  the  present  instance,)  laid 
before  the  public;  as  any  error  iu  applying  the  means  em- 
ployed, or  in  deducing  the  inferences,  is'  thus  avoided ;  or.  if 
any  have  been  committed,  may  be  detected.  We  purpose, 
therefore,  in  the  first  place  in  this  article,  to  lay  before  our 
readers  some  experiments  made  by  George  Kennie,  Esq.  ei\il 
engineer,  and  which  were  first  published  in  the  Philosophical 
Transactions  for  1818.  The  notes  with  whieh  the  article  is 
accompanied,  add  not  a  little  to  its  value,  being  by  Mr.  Thomas 
Tredgold,  to  whom  the  public  is  indebted  tor  several  valuable 
practical  works,  possessing  considerable  merit,  and  highly 
useful  to  mechanics  and  builders.  The  notes  were  first  giieii 
to  the  world  in  the  late  Dr.  Tilloch's  Magazine  for  l.Slfi. 

Preliminary  Remarks. — The  knowledge  of  the  properties  of 
bodies  which  come  more  immediately  under  our  observation,  is 
so  instrumental  to  the  progress  of  science,  that  any  approxima- 
tion to  it  deserves  our  serious  attention.     The  passage  over  a 
deep  and  rapid  river,  the  construction  of  a  great  ami  noble 
edilice,  or  the  combination  of  a  more  complicated  piece  of 
mechanism,  are  arts  so  peculiarly  subservient  to  the  applica- 
tion of  these  principles,  that  we  cannot  be  said  to  proceed  with 
safety  and  certainty,  until  we  have  assigned  their  just  limits. 
The  vague  results  on  which  the  more  refined  calculations  of 
many  of  the  most  eminent  writers  are  founded,  have  given  rise 
to  such  a  multiplicity  of  contradictory  conclusions,  that  it  is 
difficult  to  choose,  or  distinguish  the  real  from  that  which  is 
merely  specious.    The  connexions  are  frequently  so  distant, 
that  little  reliance  can  be  placed  on  them.     The  Royal  Society 
appears  to  have  instituted,  at  an  earl)  period,  some  experi- 
ments on  this  subject,  but  they  haw*  recorded  little  \o  aid  us. 
Emerson,  in  his  Mechanics,  has  laid  down  a  number  of  rules 
mid   approximations.      Professor  Robinson,   in  bis   excellent 
treatise  in  the  Encyclopaedia  Hritamiica ;  Hanks  on  the  l'owur 
of  Machines;  Dr.  Anderson,  of  Glasgow;   Colonel    Ht-aufoy, 
&c.  are  those,  amongst  our  countrymen,  who  ha\r  uiien  the 
result  of  their  experiments  on  wood  and  iron.     The  suhjert, 
however,  appears  to  have  excited  considerable  att'  ntion  on  the 
continent.      A   theory   was   published   in   the   tear    IfSttj,   by 
Galileo,  on  the  resistance  of  solids,  and  subsequently  by  many 
other  philosophers.     Hut  however  plausible  these  in\  estimations 
appeared,  they  were  more  theoretical  than  practical,  as  will  be 
seen  in  the  sequel.     Ii  is  only  bi  deriving  a  theory  Irom  care- 
ful  and  well-directed  experiments,  that  practical  results  can  be 
obtained.    It  would  be  useless  to  enumerate  the  lalwurs  of 
those  philosophers,  who  in  following,  or  varjing  from,  the  steps 
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of  Galileo,  have  merely  tended  to  obscure  a  subject  respecting 
which  they  had  no  data  to  proceed  upon.  It  is  sufficient  to 
enumerate  the  names  of  those  who,  in  conjunction  with  oar 
own  countrymen,  have  added  their  labours  to  the  little  know- 
ledge  we  possess.  The  experiments  of  Buffon,  recorded  in  the 
Annals  of  the  Academy  of  Sciences  at  Paris,  in  the  years  1740 
and  1741,  were  on  a  scale  sufficiently  large  to  justify  every  con- 
clusion, had  he  not  omitted  to  ascertain  the  direct  and  absolute 
strength  of  the  timber  employed.  It,  however,  appeared  from 
his  experiments,  that  the  strength  of  the  ligneous  fibre  is  nearly 
in  proportion  to  the  specific  gravity.  Muschenbroeck,  whose 
accuracy  (it  is  said)  entitled  him  to  confidence,  made  a  number 
of  experiments  on  wood  and  iron,  which,  by  being  tried  on 
radons  specimens  of  the  same  materials,  afforded  a  mean 
result  considerably  higher  than  any  other  previous  authorities. 
Experiment*  have  also  been  made  by  Mariotte,  Varignon,  Per- 
ronet,  Ramos,  Rondelet,  Gauthey,  Navier.  Aubry,  and  Texier 
de  Norbeck,  as  also  at  the  Ecolt  Poly  technique,  nnder  the  direc- 
tion of  M.  Prony.  With  such  authorities  before  us,  it  might  be 
deemed  presumption  in  me,  to  offer  a  communication  on  a 
subject  which  had  been  previously  treated  of  by  so  many  able 
men.*  But  whoever  has  had  occasion  to  investigate  the  prin- 
ciples upon  which  any  edifice  is  constructed,  where  the  combi- 
nation of  its  parts  is  more  the  result  of  uncertain  rules  than 
sound  principle,  will  soon  find  how  scanty  is  our  knowledge  on 
a  subject  so  highly  important.  The  desire  of  obtaining  some 
approximation,  which  could  only  be  accomplished  by  repeated 
trials  on  the  substances  themselves,  induced  me  to  undertake 
the  following  experiments. 

Description  of  the  Apparatus.  (See  the  Plate.)— A  bar  of  the 
best  English  iron,  about  ten  feet  long,  was  selected,  and  formed 
into  a  lever  (whose  fulcrum  is  denoted  by/).  The  hole  was 
accurately  bored,  and  the  pin  turned,  which  suffered  it  to  move 
freely.  The  standard  A  was  firmly  secured  by  the  nut  c  to  a 
strong  bed-plate  of  cast  iron,  made  firm  to  the  ground.  The 
lever  was  accurately  divided  in  its  lower  edge,  which  was  made 
straight  in  a  line  with  the  fulcrum.  A  point,  or  division,  D, 
was  selected,  at  five  inches  from  the  fulcrum,  at  which  place 
was  let  in  a  piece  of  hardened  steel.  The  lever  was  balanced 
by  the  balance  weight  E,  and  in  this  state  it  was  ready  for 
operation.  But  in  order  to  keep  it  as  level  as  possible,  a  hole 
was  drilled  through  a  projection  on  the  bed-plate,  largo  enough 
to  admit  a  stout  bolt  easily  through  it,  which  again  was  pre- 
vented from  turning  in  the  bole  by  means  of  a  tongue  t,  fitting 
into  a  corresponding  groove  in  the  bole.  So  that,  in  order  to 
preserve  the  level,  we  had  only  to  move  the  nut  to  elevate  or 
depress  the  bolt,  according  to  the  sice  of  the  specimen.  But 
as  an  inequality  of  pressure  would  still  arise  from  the  nature  of 
the  apparatus,  the  body  to  be  examined  was  placed  between 
two  pieces  of  steel,  the  pressure  being  communicated  through 
the  medium  of  two  pieces  of  thick  leather  above  and  below  the 
steel  pieces,  by  which  means  a  more  equal  contact  of  surfaces 
was  atlained.f  The  scale  was  hang  on  a  loop  of  iron,  touching 
the  lever  in  an  edge  only.  I  at  first  used  a  rope  for  the  balance- 
weight,  which  indicated  a  friction  of  four  pounds,  but  a  chain 
diminished  the  friction  one  half.  Every  moveable  centre  was 
well  oiled.  Of  the  resistances  opposed  to  the  simple  strains 
which  may  disturb  the  quiescent  state  of  a  body,  the  principal 
are  the  repulsive  force,  whereby  it  resists  compression,  and  the 
force  of  cohesion,  whereby  it  resists  extension.    On  the  former, 


•  It  is  true  that  the  subject  hat  been  considered  by  many  able  pbiloao- 
sophers,  from  Galileo  down  to  the  present  period  ;  but  it  is  only  lately  that 
the  proper  object  of  attention  baa  been  ascertained  ;  or  it  least  the  results 
of  their  inquiries  bad  not  been  brought  forward  in  •  practicable  form.  For 
when  Dr.  T.  Young  published  bis  Lectures,  there  was  little  on  tbe  subject 
besides  tbe  intricate,  and  I  may  add  unsatisfactory,  investigations  of  Euler 
and  Lagrange.  As  to  tbe  resistance  to  fracture,  which  with  the  greater  part 
of  mechanical  writers  is  tbe  only  object  atteoded  to,  it  is  of  very  inferior  im- 
portance.-—The  lawa  of  flexure  constitute  the  chief  guide  in  tbe  construction 
of  buildings :  and  the  intention  of  these  notea  is  to  call  the  attention  of  experi- 
mentalists to  this  part  of  tbe  subject :  and  as  it  is  probable  tbe  ingenious 
author  of  tbe  experiments  now  before  me  may  be  tempted  to  resume  bis 
labours,  I  feel  certain  that  he  will  not  feel  diapleased  to  have  bis  attention 
•ailed  to  tome  interesting  points  of  inquiry,  which  be  has  either  omitted  to 
■rtiet,  or  has  not  gireo  to  the  public.— T.  T. 


with  the  exception  of  the  experiments  of  Gauthey  and  Roade- 
let  on  stones,  and  a  few  others  on  soft  m balances,  there  is 
scarcely  any  thing  on  record.  In  the  memoir  of  M.  Lagiaafe. 
on  the  force  of  springs,  published  in  tbe  year  1760,  the  toaetst 
of  elasticity  is  represented  by  a  constant  quantity,  without 
indicating  the  relation  of  this  value  to  the  sise  of  thespriag: 
but  in  tbe  memoir  of  the  year  1770.  on  tbe  forma  of  coissaat, 
where  be  considers  a  body  whose  dimensions  and  thickness  arc 
variable,  he  makes  the  moment  of  elasticity  proportional  to  the 
fourth  power  of  the  radius,  in  observing  the  relations  of  theory 
and  practice  to  accord  with  each  other.  This  was  adsritted  by 
Euler  in  bis  memoir  of  1780,  in  bis  elaborate  iovrarigatioa  of 
the  forms  of  columns.  Mr.  Coulomb  bad,  however,  sheas 
before  that  time,  how  inapplicable  all  these  calculations  wen 
to  columns  under  common  circumstances ;  and  sissilar  esses. 
rations  bare  been  made  in  subsequent  lectures  on  nataral  asjkv 
sophy.  The  results  of  experiments  have  also  been  equally  ac- 
cordant ;  since  it  is  deduced  from  those  of  Reynolds,  that  the 
power  required  to  crash  a  cubic  quarter  of  an  inch  of  east  boa 
is  448000  lbs.  avoirdupois,  or  200  tons ;  whereas  by  the  average 
of  thirteen  experiments  made  by  me  on  cobes  of  the  same  sise, 
the  amount  never  exceeded  10302*53  lbs.  not  quite  live  ten*.; 
This  may  be  seen  by  referring  to  the  tables.  There  were  fear 
kinds  of  iron  used,  viz.  1st.  Iron  taken  from  the  centre  of  s 
large  block,  whose  crystals  were  similar  in  appearance  ass 
magnitude  to  those  evinced  in  the  fracture  of  what  is  nsasllj 
termed  gun-metal.  2dly.  Iron  taken  from  a  small  casting,  close- 
grained,  and  of  a  dull  gray  colour.  3dly .  Iron  cast  horizontally  is 
bars  off  inches  square,  8  inches  long.  4thly.  Iron  cast  vertically, 
same  size  as  last.  These  castings  were  reduced  equally  os 
every  side  to  i  of  an  inch  square :  thus  removing  the  hint 
externa]  coat  usually  surrounding  metal  castings.  They  were 
all  subjected  to  a  gauge.  Tbe  bars  were  then  presumed  to  be 
tolerably  uniform.  Tbe  weights  used  were  of  the  best  kind 
that  could  be  procured,  and  as  the  experiment  advanced, 
smaller  weights  were  used. 

Experiments  on  Cast-iron  in  Cubes  of  I  of  am  Inch,  jr.— lroo 
taken  from  the  block  whose  specific  gravity  was  7*033. 

Averages.  lb*,  avouihpsii 

C*X*    1464 

1439-66jiXf    ..: 1416 

MX*    14* 

On  specimens  of  different  lengths.  Specific  gravity  of  iron  6*977- 

2116       \\x\  m 

UX|    2310 

tXl  slipped  with  1 863 lbs.  filed  flat,  and 

crushed  with 2J63 

tX  |  ditto 1406,  ditto     9006 

1758-5  <iXi  ditto nff 

iX  |  ditto, 174$ 

tXf  ditto, 15W 

Ux|ditto,   Utf 

April  23, 1817.  Experiments  on  Cubes  o/J  of  em  Inch,  takenfrm 

the  Block. 


9773 


lutfl 

901? 
9U9> 


t  This  machine  mast  have  bad  •  considerable  degree  of 
Mr.  Rennie  has  not,  apparently,  attempted  to  determine  the 
mast  however  have  been  very  great  in  the  high  preasora.     The 
upon  a  pin  similar  to  that  used  by  Gadthey,  (Rosier'*  Jonrnmi 
tome  i?.  p.  403,)  which  Perronet  (band  to  have  snob  friction, 
great  irregularity.    To  remedy  the  defects  of  this 
contrived  by  Rondelet,  in  which  he  attempted,  and  it 
obviate  the  most  material  defects  of  the  old  one.    TV 
on  tbe  compressed  surface,  and  a  more  aooarate  measure  of  the 
obtained.     Rondelet* s  machine  is  described  in  his  TrmU 
tique  oV  I  Art  de  B&tir,  tome  ail.  p.  79.— T.  T. 

X  It  is  probable  that  Mr.  Reynolds  made  his 
at  the  furnace  of  Maidley  Wood,  whieh  is  of  •  very  atraog  tjsi 
quality  ;  bat  this  circumstance  can  have  been  bat  of  Ihtlo  " 
pared  to  the  great  disproportion  of  the  melts *— T.  T. 


frietiea, 

quantity 

lever 

aV 
aodte 
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969 


9414-5 


99825 


Castings,  Horizontal    Specific  Gravitg  T119. 

lbs.  avoirdupois. 

iXi 10432 

10720 

10606 

8609 

Vertical  Catting*.    Specific  Gravity  7*074. 

ix  i  bottom  of  vertical  bar 12665 

iXi 10950 

HI3675Sixi 9S44 

ix  i  full  also.    Scale  broke  with  10294; 

tried  again 11006 

A  prism,  hating  a  logarithmic  carve  for  its  limits,  re- 
sembling a  column ;  it  was  k  of  an  inch  diameter  by 

ono  inch  long,  broke  with 6954 

April  28th.    Trials  on  Prism*  of  different  Length*, 

Hxl  horizontal 9456 

Uxs  ditto 9374 

ix  i  ditto,  bad  trial,  9006 lbs. 

ix|  vertical 8938 

Jxi  ditto 10027 

April  79th.    Horizontal  Castings. 

ixf  9006 

ixf  8845 

iX| 8362 

ixi  6430 

ix  |  or  one  inch  long 6321 

Vertical  Castings. 

Jxf 9328 

txt  8385 

ix  |  a  small  defect  in  the  specimen 7896 

ixi 7018 

ix  |  or  one  inch •6430 

Experiments  on  different  Metals. 

ixi  cast  copper,  crumbled  with 7318 

ixi  fine  yellow  brass  reduced  ^  with  3213'  \  with. . . .   10304 

ixi  wrought  copper, ^  . . . .  3427*  i   6440 

ixicasttio A 552*  i    966 

ixi  cast  lead, *   +483 

The  anomaly  between  the  three  first  experiments  on  i  cubes, 
and  the  two  second  of  a  different  length,  can  only  be  accounted 
for,  on  the  difficulty  of  reducing  such  small  specimens  to  an 
equality.  The  experiments  on  i  inch  prisms  of  different  lengths 
give  do  ratio.  The  experiments  on  i  inch  cubes,  taking  an 
average  of  the  three  first  in  each,  give  a  proportion  between 
them  and  the  three  on  i  cubes, 

as  1  :  6096  in  the  block  castings 

as  1  :  7*352  in  the  horizontal  ditto, 

as  1  :  8*036  in  the  vertical  ditto, 

in  several  eases  the  proportion  is  as  the  cubes.— The  vertical 

cube  castings  are  stronger  than  the  horizontal  cube  eastings. — 

The  prisms  usually  assumed  a  curve  similar  to  a  curve  of  the 

•  !■  these  experiments,  the  results  are  so  irreg alar,  that  no  praotica)  eoo- 
elusions  eaa  be  derived  from  tbem.  There  are  many  eiroonstaaoes  that 
affect  the  results  of  snch  experiments,  which  were  observed  by  Gautbcy  ; 
•acb  as  the  position  of  the  specimen,  the  form  of  its  surfaces,  and  the  in- 
equality of  the  different  specimens — which  were  so  extremely  small,  that  it 
wouid  be  scarcely  possible  to  obtain  any  tolerable  degree  of  accuracy, 

Gaotbey's  experiments  exhibit  a  like  irregularity,  indicating  no  relation 
between  the  height  of  the  piece  and  its  resistance,  (Hosier's  Jowmml,  tome 
iv.  p.  407.)  It  appears  probable  that  when  the  fracture  is  of  that  kind 
where  the  body  decomposes  into  pyramids,  the  length  does  not  influence  the 
result,  provided  that  the  piece  be  long  enough  to  admit  of  the  free  motion  of 
the  fractured  parts.  1  imagine  that  bard  east  iron  breaks  into  pyramids,  but 
the  nature  of  the  fracture  Mr  Ronnie  has  sot  stated.  Probably  it  was  so 
soft  as  to  break  in  the  manner  of  flexible  bodies,  in  which,  though  the  forces 
ueast  act  according  to  some  regular  law,  it  is  difficult  to  trace  their  operation 
isi  a  continuous  solid. — T.  T. 

t  The  degree  of  compression  of  these  bodies  bating  beesi  ebeerred,  we 
■eight  oooelode  that  the  height  of  the  modulus  of  elasticity  might  be  ob- 
tained from  these  experiments.  This,  however,  is  not  the  case ;  and  so  far 
proves  that  the  strain  is  not  of  that  simple  kind  which  h  has  been  supposed 
so  be.  The  reduction  of  length  might  be  easily  measured,  evea  b  hard 
i,  by  as  npputatas  for  multiplying  its  extent ;  and  it  would  threw  smack 
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third  order,  previous  to  breaking.  The  experiments  on  the 
different  metals  give  no  satisfactory  results.  The  difficulty  con* 
sists  in  assigning  a  value  to  the  different  degrees  of  diminution. 
When  compressed  beyond  a  certain  thickness,  the  resistance 
becomes  enormous. 

Experiments  on  the  Suspension  of  Bars. — The  lever  was  used 
as  in  the  former  case,  but  the  metals  were  held  by  nippers,  as 
indicated  in  the  drawing  No.  2.  They  were  made  of  wrought 
iron,  and  their  ends  adapted  to  receive  the  bars,  which,  by 
being  tapered  at  both  extremities,  and  increasing  in  diameter 
from  the  actual  section,  (if  I  may  so  express  it,}  and  the  jaws  ot 
the  nippers  being  confined  by  a  hoop,  confined  both.  The  bars, 
which  were  six  inches  long,  and  i  square,  were  thus  fairly  an 
firmly  grasped. 

April  10, 1817 

No.  lbs. 

45  i  inch,  cast-iron  bar,  horizontal 1 106    . 1CW  r 

46  i  do.  do.  vertical 1218    11WJ%> 

47  i  do.  cast  steel  previously  tilted 8391 

48  i  do.  blister  steel,  reduced  per  hammer  8322 

49  i  do.  shear  steel,      do.        do 7977 

60  i  do.  Swedish  iron,  do.        do 4504 

61  i  do.  English  iron,    do.        do 3492 

62  i  do.  hard  gun-metal, mean  of  two  trials  2273 

63  i  do.  wrought  copper  reduced  per)    0110 

hammer )   *u* 

54  i  do.  cast  copper 1 192 

65  i  do.  fine  yellow  brass 1123 

56  i  do.  cast  tin 296 

57  i  do.  cast  lead 114 

Remarks  on  the  last  Experiment*.— The  ratio  of  the  repulsion 
of  the  horizontal  cast  cubes  to  the  cohesion  of  horizontal  cast 
bars,  is  8*85  :  1.  The  ratio  of  the  vertical  cast  cubes  to  the 
cohesion  of  the  vertical  cast  bars,  is  as  9*14  :  1.  The  average 
of  the  bars,  compared  with  the  cube,  No.  16,  is  as  10611  :  1. 
The  other  metals  decrease  in  strength,  from  cast  steel  to  cast 
lead. 

The  stretching  of  all  the  wrought  bars  indicated  heat*  The 
fracture  of  the  cast  bars  was  attended  with  very  little  diminution 
of  section,  scarcely  sensible. 

The  exjicrimcot  made  by  M.  Prony,  (which  asserts,  that,  by 
making  a  slight  incision  with  the  file,  the  resistance  is  dimin- 
ished one  half,)  was  tried  on  a  £  inch  bar  of  English  iron  ;  the 
result  was  2920  lbs.,  not  a  sixth  part  less.  This  single  experi- 
ment, however,  does  not  sufficiently  disprove  the  authority  of 
that  able  philosopher,  for  an  incision  is  bat  a  vague  term.  The 
incision  I  made  might  be  about  the  40th  part  of  an  inch. 

Experiments  on  the  Twist  of\  Inch  Bar*. — To  effect  the  ope- 
ration of  twisting  off  a  bar,  another  apparatus  was  prepared : 
it  consisted  of  a  wrought-iron  lever  two  feet  long,  having  an 
arched  bead  about  l-6th  of  a  circle  of  four  feet  diameter,  of 
which  the  lever  represented  the  radios,  the  centre  round  which 
it  moved  had  a  square  hole  made  to  receive  the  end  of  the  bar 
to  be  twisted.  The  lever  was  balanced  as  before,  and  a  scale 
bung  on  the  arched  head ;  the  other  end  of  the  bar  being  fixed 

light  oa  the  subject,  to  reduce  pieces  of  the  same  length  but  of  different 
areas  to  a  given  length.  Soon  u  set  of  experiments  would  be  inSuitely 
more  valuable  than  those  oa  the  fracture,  and  much  more  easily  made,  as  the 
apparatus  would  be  easier  to  manage. 

The  importance  of  the  laws  of  stiffness  over  those  of  strength  has  been 
ably  stated  by  Dr.  Yoaog,  (Lectures  on  Natural  Philosophy,  vol.  1.)  and 
what  he  has  stated  in  favour  of  stiffness  applies  equally  to  the  mode  of  ex- 
perimenting I  now  recommend,  which  could  not  (ail  of  establishing  some 
important  practical  rules. — T.  T. 

X  Mr.  Rennie's  apparatus  did  not  permit  of  measuring  the  extension  of 
the  specimens.  In  some  experiments  made  by  Mr.  Telford,  (Barlow'*. 
Essay  on  the  Strength  of  Timber,  &c  p.  2S0,)  where  the  extension  was  ■en- 
sured, it  appears  to  have  been  greatest  st  the  middle  of  the  length,  and  to 
increase  from  the  ends  towards  the  middle  in  a  ratio  sensibly  proportional  to 
the  square  of  the  distance  from  the  end.  This  feet  b  at  variaace  with  the 
received  opinion  respecting  the  strain. 

Dr.  Thomson  has  remarked.  (Annals  of  Philosophy,  voL  xit.  p.  450,)  that 
the  strengths  of  English  and  Swedish  Iron  are  not  in  the  same  proportion  as 
b  found  by  oomparing  Count  8lekeegea's  with  that  described  b  the  Annuls 
for  April  1816.  Bui  if  I  de  not  mistake,  Siekengen's  was 
and  onueequeutly  would  he  higher,  as  the  strength  b  always 
by  forgbg,  wire-drawing,  &cv— T.  T. 
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in  a  sqnare  bole  in  a  piece  of  iron,  and  that  again  in  a  rioe. 
The  undermentioned  weights  represent  tie  quantity  of  weight 

pat  into  the  scale. 

MsjSO,  181T. 

On  Twists  close  to  the  bearing,  east  horizontal. 
tfo  lbs.  os« 

68  \  in  bars,  twisted  as  under  with 10  14  in  the  scale. 

60  i  do.  bad  casting 8    •» 

60  i  do.  10  11 


Average 
Cast  vertical. 


9  16 


10    8 


61  i  

<»* 10  13 

63* 10  11 


On  different  Metals. 

64  Cast  steel 17 

65  Shear  steel    17 

66  Blister  steel 16  11 

67  English  iron,  wrought 10    2 

68  Swedish  iron,  wrought 9 

69  Hard  gun-metal ± 5 

70  Fine  yellow  brass -•• • 4 

71  Copper,  cast «... 4 

72  Tin    1 

73  Lead 1 


10    10 


9 
1 


8 
0 
11 
5 
7 
0 


On  Twist*  of  different  Lengths. 
Horizontal.  Vertical. 


No. 

74* 

76  * 
76  * 


by 
by 
by 


i 

* 

1 


No. 

77  J  by  J  do. 

78  *  by  f  do. 

79  *  by  1  inch  do. 


Weight  in  Scale. 


10 
5 

8 

10 
9 
9 


1 
9 
6 

9 
4 
7 


Weight  in  Scale. 

long  7    3 

do.  8    1 

inch  do.      8    8 
Horizontal  Twists  at  6  from  the  bearing. 

80  *  by  6  inches  long 

81  i  by  do.  do 

82  *  by  do.  do -•-- 

Twists  of  4  inch  square  bars,  cast  horizontally. 

qrs.  lbt.  oz. 

83  1  close  to  the  bearing 3    9  12  end  of  r.tbe  oar  bard. 

H4  I  do 2  18    0  middle  of  the  bar. 

86  ft  at  1Q  inches  from  bearing,  1  }  34    q* 

lever  in  the  middle  . .   S 

On  Twists  of  different  Materials. 
These  experiments  were  made  close  to  the  bearing,  and  the 
weights  were  accumulated  in  the  scale  until  the  substances  were 
wrenched  asunder. 


No  Weight  of  Scale. 

86  Cast  steel 19    9 

87  Shear  steel 17    I 

88  Blister  steel 16  11 

89  English  iron,  No.  I.   10    2 

90  Swedish  iron 9    8 


No.  Weight  of  Scale. 

91  Hard  gun -metal    .  -  6    0 

92  Fine  yellow  brass . .  4  11 

93  Copper 4    6 

94  Tin    1     7 

96  Lead    tl    0 


Remarks.— Here  the  strength  of  the  vertical  bars  still  pre- 
dominates. The  average  of  the  two  taken  conjointly,  and  com- 
pared with  a  similar  case  of  4  inch  bars,  gives  the  ratio  as  the 

•  la  the  resistance  to  twisting,  there  are  tome  doubts  by  different  writers 
expressed  respecting  the  effect  of  the  length  :  these  experiments,  however, 
do  not  appear  calculated  to  remove  them ;  they  are  so  extremely  irregalar. 
The  angle  of  torsion  was  not  observed,  though  it  certainly  would  not  have 
been  difficult  to  bate  done  so  in  the  longer  pieces.  Some  experiments  on 
larger  specimens  are  described  in  Thomson's  Annals  for  March  1819  ;  bat 
we  cannot  compare  them  with  these,  for  want  of  a  more  correct  knowledge 
of  the  nature  of  this  strain.— T.  T. 

t  These  experiments  are  merely  a  repetition  of  those  in  a  preceding 
page,  experiments  64  to  73 ;  except  that  here  cost  steel  is  stated  to  be  19  lbs. 
Dos.  instead  of  171bs.  Dos. 

X  The  experiments  on  wood  are  considerably  below  those  of  other  writers ; 
and  it  appears  singular  that  the  four-inch  specimen  should  be  stronger  than 
the  shorter  length.     According  to  Rondelet  s  experiments  to  crush  a  cubic 
of  oak  it  required  from  6000  to  60001b*.  avotrdopoU. 
of  fir  -  from  6000  to  70001b*. 


cabes,  as  was  aatkripated.  In  the  herine nt»l  eastings  of  dif- 
ferent  lengths,  the  balance  is  in  favour  of  the  increased  lengths; 
but  in  the  vertical  castings,  it  is  the  reverse.  In  neither  is  there 
any  apparent  ratio.  In  the  horizontal  castings  at  6  inches  from 
the  bearing,  there  is  a  visible  increase,  but  not  so  great  as  whet 
olose  to  the  bearing. 

June  4,  1817.    Miscellaneous  Experiments  on  the  Crush  ofOu 

Cubic  Inch, 
No.  iw.  -\tmi\ 

96  Elm w.  18tf 

97  American  pine •-....^---.. 1606 

98  White  deal 1994 

99  English  oak,  mean  of  two  trials  .......... 386D 

100  Ditto,  of  5  inches  long,  slipped  with  ..... ....  2Kt 

101  Ditto,  of  4  inches  ditto 5147* 

102  A  prism  of  Portland  stone  2  inches  long     885* 

103  Ditto,  stataary  marble 3216 

104  Graig  Leith --•..- .........  800 

In  the  following  experiments  on  stones,  the  pressure  wis 
communicated  through  a  kind  of  pyramid,  the  base  of  which 
rested  on  the  hide  leather,  and  that  on  the  stone.§  The  lever 
pressed  upon  the  apex  of  the  pyramid.    Cabes  of  one  and  t 

half  inch. 

N°«                                                                                   Spec,  gnw.  lbs.  avoir. 

106  Chalk    U2- 

106  Brick  of  a  pale  red  colour 2-085  1265 

107  Roe-stone,  Gloucestershire..........  mm  1449 

108  Red  brick,  mean  of  two  trials 2*168  1817 

109  Yellow  face-baked  Hammersmith  paviors  3  times  22M 

110  Burnt  do.  mean  of  two  trials 320 

111  Stourbridge   or  fire  brick 3864 

112  Derby  grit,  a  red  friable  sand-stone 2-316  7070 

113  Ditto,  from  another  quarry 2*428  9778 

114  Killaly  white  freestone,  not  stratified 2*423  10261 

115  Portland 2*428  10384 

116  Craig  Leith,  white  freestone 2°4S2 

June  dth,  6th,  and  7th,  1817. 
No-  Spec  gjmv.    lbs. 

117  Yorkshire  paving  with  the  strata 2*607        13 

118  Ditto  do.  against  the  strata 2*507        12B6| 

1 19  White  statuary  marble  not  veined 2*700 

120  Bramley  Fall  sandstone,  near  Leeds,    «  -^ 

with  strata 2505 

121  Ditto,  against  the  strata 2*506 

122  Cornish  granite    2*662 

123  Dundee  sandstone  or  brescia,  two  kinds    2*530  14916 

124  A  two-inch  cube  of  Portland. 2*423  14918 

125  Craig  Leith  with  the  strata   2*452  15660 

126  Devonshire  red  marble,  variegated 15712 

127  Compact  limestone 2*584  173&4 

128  Peterhead  granite  bard  close  grained ....  ]j 

129  Black  compact  limestone.  Limerick   ....  2*508 

130  Purbeck 2*580 

131  Black  Barbant  marble    2*697  20743 

132  Very  bard  freestone    2*528  11254 

133  White  Italian  veined  marble    2*726  21783 

134  Aberdeen  granite,  bjae  kind 2*625  S4530f 

In  tbe  former  tbe  pieces  were  compressed  1-14  of  tbeir  length  ;  in  cat  latur. 
one  half  of  tbeir  length  (Rondelet's  L'Art  dt  Bdtir,  tome  iv.  p.  6T.)  If. 
Rennie  has  not  stated  the  diminution  of  length. — T.  T. 

§  It  certainly  would  have  been  preferable  to  have  plaood  a  hard  and  qps' 
substance  next  tbe  stone,  in  order  to  secure  oqnality  of  pressor*.-— T.  T. 

||  Gftatbej  tried  tbe  atones  io  different  positions  in  respool  to  tbeir  sjtJvat 
beds  ;  bat  from  a  general  view  of  bis  experiments,  it  dots  not  swift  so  1  tbstbt 
was  correct  in  concluding  tbem  to  be  stronger  ttfaea  "sskiii  on  shit/ 
because  bis  comparison  is  made  between  means  that  innlwdt) 
different  forms.     (Rozier's  Journ.  tome  iv.  p.  406.) — T.T. 

♦f  According  to  Gantbey's  experiments,  a  cubic  mdk 

of  brick,  specific  gravity  1-557,  was  orusbod  by   1662  lbs. 

of  Flanders  marble  ....  2*628 13142 

of  Genoese  do 2*700 4860 

of  porpbvry 2-871 J*$6&--T^T 
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N.  B.  The  speeine  aravitiee  worn  taken  with  a  delicate  bt> 
lance,  inade  by  Creiffhton  of  Glasgow ;  all  with  tbe  eaneptmwi 
of  two  speetaaeas,  which  were  by  aeeJaeat  onutted.* 

lUmtmrks.—im  observing  the  resorts  praaeated  by  the  pfweeeV 
iog  table,  it  will  be  teen  that  little  dependence  can  be  plaoad 
on  the  specific  gravities  of  stones,  ao  far  aa  regards  their  repal- 
aire  powers,  altboagh  the  increase  is  eertaialy  in  favour  of  their 
specific  gravities.  Bat  there  woold  appear  to  be  eonje  uede* 
fined  law  io  the  connexion  of  bodies,  with  which  the  specific 
gravity  has  little  to  do.  Thus,  statuary  marble  has  a  specific 
gravity  above  Aberdeen  granite,  yet  a  repulsive  power  not 
much  above  half  the  latter.  Again,  hardness  is  not  altogether 
a  characteristic  of  strength,  inasmnch  as  the  limestones,  which 
yield  readily  to  the  scratch,  have  nevertheless  a  repulsive 
power  approaching  to  granite  itself,  f 

It  is  a  canons  fact  in  the  ruptore  of  amorphous  atones,  that 
pyramids  are  forssed,  having  for  their  base  the  epper  aide  of  the 
cube  nest  the  lever,  the  action  of  which  displaces  the  sides  of 
the  cebes,  precisely  as  if  a  wedge  had  operated  between  them. 
I  have  preserved  a  number  of  the  specimens,  the  sides  of 
which,  if  continued,  might  eat  the  cubes  in  the  direetioo  of  their 
diagonals. 


Is  made  on  the  transverse  Strain  of  cast  Bmrst  the  Ends 
loose.    June  8f  a,  1817.1 

Weight  of  bars.  disL  of  beano gs,  lbs. 

lbs.  os.  ft.  troir. 

135  Bar  of  1  inch  square 10    6  3    0  897 

194$  Do.  of  1  inch  do 9    8  2    8  1086 

1.17  Uiaif  the  above  bar 8    4  2320 

138  C  Bar  of  1  inch  square,  through  the 

<        diagonal 2    8  2    8  851 

199 1  Half  the  above  bar 1     4  1587 

140f  Bar  of  2  inches  deep,  by  |  Inch 

I         thick    9    5  2    8  2185 

141  (Half  the  above  bar 1    4  4508 

14*2  {  Bar  3  in.  deep,  by  i  inch  thick  ..     9  15  2    8  3588 

143 1  naif  the  bar 1    4  6854 

1 44  Bar  4  inches,  by  { inch  thick ....    9    7  28  3979 

145  Equilateral  triangles  with  the  angle  op  and  down. 

146f  Edge  or  angle  up 9  11  2    8  1437 

147)  ingle  down 9    7  2    8  840 

1481  Half  the  first  bar 1     4  3059 

149  C  Half  the  second  bar 1    4  1656 


•  Mr.  Reeuic  bo,  of  coarse,  takea  tbe  apscifc  gravity  ia  tbe  eseal 
■or.  bat  corlaialj  not  tbo  real  specific  gravity  of  tbo  atom*  ia  any  of  tbe  poroas 
owe*,  tboegh  it  aiaj  bo  tbit  of  tbo  Material  tbo  atoee  is  composed  of.  Wboa 
a  stone  ia  peeoes— and  many  beilding  stones  are  very  anacb  ao— it  will  be 
fboad  that  tbe  apecifio  gravity,  aa  aaaally  obtained,  is  aot  tbo  woigbt  ot*  a 
cabic  foot  rz  eonoes  avoirdupois,  wbieb  it  eertaialy  oagbt  to  be,  aad  par- 
ticaiarly  where  tbe  information  b  intended  for  tbe  esc  of  practical  men. 
If  Mr.  Reaoie  were  to  try  any  of  hl«  specimens,  be  woold  fled  tbe  weight 
of  a  cabic  foot  mocb  below  tbe  aombert  be  baa  given  in  the  caae  of  brick, 
oolite,  aad  eaadatoeee.  The  specific  gravitv  of  a  mmate  concretion  of  Port- 
load  atawa  may  bo  3*419,  or,  aa  Kir  wan  baa  it,  1*461,  bat  that  of  tbe  stone 
iteetf  ia  womb  lower. 

Ware  tbe  real  apecifio  gravity  of  poroaa  steaes  taken,  their  eemperative 
heaviness  woald  become  a  atoredecieive  mineral  character  than  it  ia  according 
to  tbe  present  method,  end  tbe  correction  preeeaU  ao  difiealtv. — T.  T. 

t  A  carious  oircomstaace  wea  observed  by  Roadelet  m  bia  espariawati ; 
vis.  that  tbe  blocks  from  tbe  middle  of  a  ■tratam  of  stone  ware  of  a  higher 
specific  gravity  than  those  taken  either  from  tbe  apper  or  lower  part  of  the 
atratam.  The  stones  were  from  Cbatilloa,  Bagaeaa,  &c  He  also  ebeerved, 
tbal  in  the  same  kind  of  stoae  tbe  strength  was  aa  tbe  cabe  of  tbe  specific 
gravity.  {VAri  ia  JMrtr,  tome  iii.  p.  81,  ef  num.)  That  any  relation  aboald 
•mast  between  the  speoific  gravity  aad  atraegth  of  stones  of  different  kind* 
was  mat  so  ha  expected,  ea  strength  depaada  ao  other  properties. — T.  T. 

t  It  is  ia  these  eaperiaaeats  that  we  hove  aaoat  to  regret  the  want  of 
ehaanrMisBs,  aad  those  of  a  aatare  that  woold  have  added  little  so  the  labear 
which  all,  who  make  socb  experimeata,  awst  aodergo.  It  ia,  however,  a 
labser  that  is,  to  s  aued  engaged  ia  the  searah  of  kaowledge,  snore  plea i tog 
thaa  those  aaaecaatoeaod  to  such  feelings,  can  oonceive.  Bat  too  oftea  it  ia 
a  pleasare  that  cannot  be  paraoed.  except  at  aa  expeaaa  aad  aacroaehaseat  aa 
She  boors  of  basin  ess  which  a  professional  man  caa  ill  afford  to  iadalge  ia. 
The  defect  of  tbese  experiments  consists  ia  the  wast  of  obeerratioas  aa  the 
ffexare  prodoeed  by  givta  weights,  particularly  ia  the  ffrst  degrees  of 
eVwesioo ;  and  it  h  tbo  more  to  be  regretted,  beeaaee  wo  have  very  few 
experiments  aa  cast-iron,  where  snob  obeervatioas  have  beea  made.  Beaks 
elates,  that  hit  specimens  beat  abaet  aa  hash  at  the  thee  of  rtaetaro  ;  wad 


160  A  feather  edged  or  x  hnrt  whoaa  diaiensiona  were 

161  (  9  inches  deep  by  2  wide    10  0    edge  np      3    8        310a 
law  I  Half  of  ditto. 

N.  B.  All  these  bars  contained  the  same  area,  tbongh  differ* 
cotly  distribnted  aa  to  their  forms. 

Experiments  made  on  the  Bar  of  A  Inches  deep  fry  J  Inch  thick,  by 

ftViitc  tf  different  Forms,  the  Bearings  mi  2  Feet  8  Inches,  as 
efore. 
No.  lb*.  lbs. 

153  Bar  formed  Into  a  semi -ellipse,  weighed  7         4006 

154  Ditto,  parabolic  on  its  lower  edge  „  3866 
Ditto,  of  4  inches  deep  by  J  inch  thick                „  397t 

Experiments  on  the  trmmsterse  Strain  of  Bars,  one  end  made  fast. 
Weight  being  suspended  mi  the  other ;  mi  2 feet  H  inches  from  tka 
the  Htmrmm. 


lbs. 

165  An  inch  square  bar  bore  .••• „  2&o 

156  A  bar  2  inches  deep,  by  4  an  inch  thick  ......  „  639 

157  An  inch  bar,  the  ends  made  fast..*.... „  1179 

The  paradoxical  experiment  of  Emerson  was  tried  which 
states  that  by  cutting  off  a  portion  of  an  equilateral  triangle,  )aee 
page  114  of  Emerson's  Mechanics,)  the  bar  is  stronger  than 
before,  that  is,  a  part  stronger  than  the  whole !  The  ends  were 
loose  at  2  feet  8  inches  apart  as  before.  The  edge  from  which 
the  part  was  intercepted  was  lowermost,  tbe  weight  was  applied 
on  the  base  above,  it  broke  with  1 129  Ids.  whereas  in  the  other 
case  it  bore  only  840 lbs. 

Remarks  on  the  Transverse  Strmin— Banks  makes  his  bar  from 
the  cnpola,  when  placed  on  bearings  3  feet  asunder,  and  the 
ends  loose,  to  bear 864  lbs. 

Now,  all  ray  bars  were  east  from  tbe  cnpola,  the  difference 
was  therefore • 33 lbs. 

I  adopted  a  space  of  2  feet  8  Inches  asunder,  as  being  more 
convenient  for  my '  apparatus.  The  strength  of  the  different 
bars,  all  cases  being  the  same,  approaches  nearly  to  the  theory 
which  makes  the  comparative  values  as  the  breadths  multiplied 
into  the  souares  of  the  depths.  The  halves  of  the  bars  were 
tried  mcrelv  to  keep  up  the  analogy.  Tbe  bar  of  4  inches  deep, 
however,  falls  short  of  theory  by  365  lbs.  It  is  evident  we  can 
not  extend  the  system  of  deepening  the  bar  much  further,  nor 
does  the  theory  exactly  maintain  in  the  case  of  the  equilateral 
triangle  by 243  lbs. 


Dr.  Young  bas  calculated  the  height  of  tbe  modulo*  of  etastieitv  fr 
statement,  (Nat.  Phil.  rot.  ii.  art.  Saw*)  bat  it  is  well  known,  that  tbe  defex- 
ion  is  not  regular  when  the  piece  is  aaaiiy  henheo.  la  Banks's  eapsrv 
ments  oa  onrved  bars,  the  deletion  is  given,  bat  tbe  thickness  of  tbe  bass 
b  aot  stated.  It  is  trno.  Roadelet  has  made  some  experiments  00  oeet-iroa, 
where  the  sooreesive  deflexions  were  registered,  bet  tbese  experiment*  are 
aot  very  regalar ;  besides,  it  weald  be  desirable  to  have  sxperimoote  ao 
British  iron. 

Aa  I  have  twa  experiasaata  by  aao,  I  shall  take  this  eppertaaety  of  levins; 
them  before  my  readers,  A  bar  ef  east-iraa,  from  a  Welsh  foandiy, 
wbicb  did  not  yield  easilv  to  tbe  file,  was  laid  opon  supports  eiaede  three 
met  apart;  the  bar  waa  aa  iaeh  square,  aad  when  308  lbs.  were  pat  into  a 
scale  sospeaded  from  the  middle  of  its  length,  tbe  deflexion  was  fevmd  te 
be  3-lAtbs  of  na  inch  ;  whence  the  height  of  the  meriulna  of  eiesfievty  m 
6.S80.6HH  feet.  The  experiment  was  mode  hy  Mr.  It.  Ebhots,  at  Cinmas. 
aear  Hereford.  A  Joist  of  east«iron  0  inches  de»p,  resembling  m  form  the 
letter  I.  was  laid  apon  eapports  10  feet  apart .  first  oa  km  edge,  when  the 
deieaioa  from  its  set  weight  wns  3-40tha  of  aa  inch.  It  wns  then  Insd 
iatwiee,  aad  the  deaexioe  from  its  owe  weight  wns  3|  inobe*.  Tbe  castings 
were  from  Messrs.  Daweoa's  foondrv,  Edgeware  Rood.  Tbe  ima  yielded 
easily  te  tbe  Me.  Tbe  height  nf  tbe  module*  of  elssticiij,  aecot ding  la  the 
experiment  oa  tbe  joint  Setwise,  is  ........  5,100,000  feel. 

00  the  edge  is &. 700.000  — 

The  deflexion  being  verv  small  when  the  joist  wea  on  its  edge,  perhaps  it 
waa  aot  aseasored  with  tbe  accessary  degreea  of  sreerury,  as  a  vary  smafl 
error  woold  oaase  the  diSVreo^e  in  the  result.  The  following  table  eea- 
taias  the  value  of  the  modolas  for  oast  iron,  acnordiaf  to  the  experiments 
above  stated. 

JTeueer  0/  JhWnin*  an  f~4. 

Cast-iron  (Wetah) 6Jw6^ao 

Ceat-iraa     S  ,400.000 

Ceet-iiwn,  gvav  Preaoh *,0ttM*0  sUadelot.* 

Cart-sfwa,  salt    do,    4,117,000  sUodetet*  » 

i.TOtJSja  By  sty 

•  VAtlie  JeVsr,  tosae  iv.  past  si.  p.  S14. 
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The  diagonal  position  of  the  square  bar  is  actually  worse  tban 
when  laid  on  in  aide,  contrary  to  man*  assertions.*  The  same 
quantity  of  metal  in  the  feather-edged  bars  was  not  so  strong 
aw  in  the  4  inch  bar. 

The  semi-elliptic  bar  exceeded  the  4-ineh  bar,  although  taken 
out  of  it.  Tbe  parabolic  bar  came  near  it.  The  bar  made  fast 
at  both  ends,  I  suspect  must  have  yielded,  although  the  ends 
were  made  fast  by  iron  straps.  The  experiments  from  Emer- 
son on  solids  of  different  forms  might  be  made  ;  bat  the  lime 
and  tiouble  these  experiments  have  already  cost,  have  compel- 
led me  to  relinquish  further  pursuits  for  the  present.  If.  how- 
ever, in  the  absence  of  better,  they  are  worthy  of  the  indulgence 
or  the  Royal  Society,  it  will  not  only  be  a  consolation  to  me 
that  my  labours  merit  tbdr  attention,  tint  a  further  indncemeut 
to  prosecute  the  investigation  of  useful  facts,  which  even  in  the 
present  advanced  state  of  knowledge  will  yet  admit  of  addition. 

It  has  been  observed  by  professer  Leslie,  that  the  strength  of 
materials  is  exerted  in  four  different  ways  :  I.  In  sustaining  a 
longitudinal  tension ;  2.  In  withstanding  a  longitudinal  compres- 
sion ;  3.  In  resisting  a  transverse  pressnre;  and,  4.  In  opposing 
the  act  of  twisting  or  wrenching 

I.  Longitudinal  Tension.— The  tension  which  a  atone  pillar, 
a  bar  of  metal,  a  beam  of  wood,  or  even  a  hempen  rope,  can 
bear  when  palled  lengthwise,  must  evidently  depend  upon  the 
cohesion  of  any  cross  section.  As  the  material  stretches  out, 
tbe  longitudinal  attraction  of  the  particles  becomes  augmented. 
This  increase,  at  flrst,  is  proportional  to  the  dilatation,  but  it 
afterwards  advances  very  slowly,  and  a  small  additional  strain 
is  then  sufficient  to  produce  that  limit  of  extension  which  occa- 
sions total  fracture  or  disruption  of  the  column.  Its  length  will 
nowise  affect  the  utmost  strain  which  it  can  bear,  this  being 
determined  merely  by  tbe  smallest  cross  section  where  the  dis- 
location of  the  particles  will  take  place. 

Let  ZA  be  a  prism  stretched  in  the  direction  of 
its  length.    The  particles  of  the  section   U  will  be   zJ^fS 
pulled  from  those  of  the  section  C,  till  no  attrac-      I 
tion  be  generated  equal  to  the  whole  tension.    But     I 
the  particles  of  the  section  C,  mast  settle  in  equili-      ■ 
briuni,  and  are  consequently  drawn  back  by  an  equal 
force.     In    this   acquired  position,  therefore,  they      ^", 
must  attract  tbe  particles  of  the  section  D  with  the  %T .   .  . 
same  force.  The  original  tension  is  thus  transferred  *•.... 
successively  to  the  extremity  Z,  where  it  is  finally  q<  •    •  ■ 
exerted,  the  effect  of  its  action  being  neutralized  in  tj>  ■  ■  ■ 
all  the  intermediate  sections.  jj-  •  •  - 

The  cohesive  power  thus  evolved,  is  hence  the  ac-  ■*■■■• 
cumulative  attraction  of  all  the  particles  In  any  sec- 


tram  theory  determined  soma  dm.  ago,  and  the  invealigatinn  ii  given  in  the 
Phil.  Mag.  vol.  L.p.418;  tat  It  ii  very  mi.fictory  to  find  il  confirmed  by 
tacM  cx|Kii<o>DU,  and  alio  fay  thoie  of  Mr.  Bartow. 

It  ii  not  an  eiey  talk  Id  mi  to  accural*  enperiinBr.lt  on  triangular  ban.  ■• 
it  u  difficult  to  protect  tho  angle,  anion  i  kind  of  iiddle  be  uied,  wbich 
muil  affect  the  remit. — T. T. 

t  Tba  aniens*  or  eonitrnetion  it  yet  in  ill  infamy,  and  certsialy  require! 
many  addition!.  The  Grit  experiment!  on  the  alriogth  of  material!  appear 
to  hare  been  made  before  the  Royal  Society  •  and  there  can  be  no  doubt 
that  a  favourable  reception  will  be  given  In  any  olhera  Ihtt  will  tend  to 
elnaidate  a  i  object,  which  ie  likely  to  form  one  of  the  principal  branohei  of 
an  engineer'!  education  :  aa  he  mnit  either  proceed  on  lb*  principle  of 
acience,  nr  be  directed  by  a  feeling  of  Gtoeaa,  which  ii  la  bo  sequired  only 
by  deinting  a  life-lime  to  lb*  practice  of  hia  art.  Il  ii  lo  be  hoped  lhal 
Mr.  Kennia  will  ipaedilt  bring  forward  aorne  addition  to  tbe  valuable 
experiment!  be  has  already  made,  wilb  more  detailed  deaeripliooa  of  tbe 
ph-nomen*  observed  in  the  coarie  of  hia  libonra.  Tbe  example  of  the 
eh'  miila  ought  to  be  followed,  aa  it  is  nol  tbe  number  bat  the  accuracy  and 
correct  description  of  experiment!  thai  oomlitnte  their  valne.  Mr.  Billow 
has  repreiemed  acme  of  Iba  fracture!  in  liia  experiment!  by  engrwisg*, 
which  ia  ceriainlr  an  excellent  plan. 

I.  Kteljn'i  8)tm,  (Dr.  Hnnter'i  edilinn,  ml.  ii.  p.  22T.1  it  iailaled.  that 
•  Ivealiaa  on  duplicate  proportion  was  pnbliibed  by  Sir  William  Petty,  in 
wbinh  ia  "A  new  bypatbaiiaotolajticorapriniy  bodies,  lo  rhew  the  itrengthi 
of  timbcri,  and  other  homogeoeeai  materials,  applied  lo  boiidinp,  machine!, 
Ire."  I  have  never  beeo  able  lo  procure  lb*  work;  but  if  any  of  your  cor- 
reapondenta  could  fomiah  a  iketcb  of  thii   "  new  bypolheiia,"   il  would  he 

accord  wilb  Evelrn'a  ducriptioo,  our  countryman  will  rank  aaioagat  the  first 
conlribclori  to  the  teiistaao*  of  solid*,— T.  T. 


tion.  Tho  corresponding  longitudinal  distention  is  at  ant  pro- 
portional to  it,  but  afterwards  increases  in  a  more  rapid  ara- 
gression.  Tbns,  a  bar  of  soft  iron  ia  found  to  strctcb  amhsni  j, 
by  continaiog  to  append  to  it  equal  weights,  till  It  be  is  ad  ad  sill 
half  a*  much  as  it  can  bear ;  beyond  that  limit,  however,  iu 
extension  will  be  doubled  by  each  addition  of  Use  eighth  ptrt 
of  the  disruptive  force.  Supposing  the  bar  to  be  an  inckcouit 
and  1000  inches  in  length,  36,000  lbs.  avoirdupois  woo  Id  draw  it 
out  1  inch:  but  45,000  lb.  would  stretch  it  2 inches ;  54,0001b,  4 
inches ;  63,000 lb.  8 inches;  and  72,000  1b.  16  inches;  wbea  n 
would  finally  break,  tbe  extension  being  now  eight  time*  great- 
er than  its  ordinary  rate. 

Let  A 11  in  the  annexed  figure  be  a  priata  or  bar  of 
any  material,  and  its  prolongation  BC  express  tar 
whole  longitudinal  force  exerted,  which  oecajwai 
the  small  extension  A  a.  While  the  length  of  this  hat 
BC  continues -the  same.it  is  evident  that  a  A  mast  be 
proportional  to  the  distraining  weight  BC.  Hake, 
therefore, «  A :  BC  : :  AB  :CI>;  or,  alternately.*:  A:  IB 
: :  BC:CD,  and  C D mast  be  constant.  Sine*  B C 
now  bears  the  same  relation  toCD  as  at  A  to  A  B,  sav 
portion  of  C  D   will,  by  its  weight,   produce  a  eerre- 

Sonding  distension  of  A  B.  Thus  a  column  of  1st 
ousnndth  part  of  the  length  of  C  I>  would  extend  A  6 
one  thousand  part,  and  the  same  weight  wonld.  by  iu 
compression,  occasion  an  equal  contraction.  Tfcees- 
Inran  C  D  thus  found  is  called  the  Modulus  of  EUrtieilj ;  it  de- 
pends entirely  on  the  nature  of  the  cohesive  substance,  sal 
may  be  determined  by  a  single  experiment. 

Of  the  principal  kinds  of  timber  employed  in  building  asa 
carpentry,  the  annexed  table  will  exhibit  their  respective  *M*h- 
Idt  of  elasticity,  and  the  portion  of  it  which  limits  their  eoiat- 
sion,  or  which  lengthwise  wonld  tear  them  asunder. 

Teak,    6.040,000  feet,   Idttfc. 

Oak 4,l50,000feet lMtb. 

Sycamoie 3,860,000  feet. 

Beech 4.180,000  feet. 

Ash 4.617,000  feet, 

Blm 0.680,000  feet, 

Metncl  Pir, 8,292.000 feel, 

Christiana  Deal,   s.t  18,000  feet, 

Larch 5,096,000  feet, 

A  tabular  view  may  likewise  be  given  of  lb eir  absolute  cohe- 
sion, or  the  load  »  bicb  would  rend  a  prism  of  an  inch  sqasft, 
and  the  aliitode  of  the  prism  which  would  be  severed sjf»t 
action  of  its  own  weight. 

Teak 12,9151b 3S,049fcet 

Oak 11.8801b 33£00feeL 

Sycamore »,630lb. 35^00fcet 

Beech 12,2251b. 38,940  feet 

Ash I4,130lb 42,080fecL 

Elm 9,7201b 3»,050fort. 

Mi  in.:!  I  ii 9,5401b 40,500  feet 

Christiana  Deal U,3Kjib. 55.500fcet 

Larch 13,2401b 42,160feeL 

It  is  singular,  that  woods  of  such  diversified  structure  ihnald 
yet  differ  so  little  on  the  whole  in  their  elasticity  and  ink  rift* 
Specimens  of  the  same  sort  will  occur,  which  are  sometisMSt) 
much  varied  as  tbe  several  kinds  themselves.  Tbe  modsbuV 
the  elasticity  of  hempen  fibres  has  not  been  ascertained,  bit 
may  probably  be  reckoned  about  5,000,000  feet.  Tin  ii  aawMmn 
is,  for  every  square  inch  of  transverse  section.  6,4001k  sV 
usual  mode  of  estimating  the  strength  of  a  cable  or  roseof 
hemp,  is  to  divide  by  five  the  square  of  its  number  of  inches  is 
girth,  and  the  quotient  will  express  in  tons  the  utmost  strata  it 
could  bear.  But  the  computation  is  rather  simpler,  to  donate 
the  square  of  tbe  diameter  of  the  rope.  This  estimate,  ban- 
ever,  applies  only  lo  new  ropes  formed  of  the  best  matermb. 
not  much  twisted,  and  having  their  strands  laid  even.  If  yam 
of  180  yards  long  be  worked  op  into  a  rope  of  only  IX  yard), 
It  will  lose  one-fourth  of  its  strength,  the  exterior  fibres  atnac 
resisting  the  greatest  part  of  the  strain.  The  register  cordate 
of  the  late  Captain  Huddart  exerts  nearly  the  whole  force  of 
the  strands,  since  they  suffer  a  contraction  of  only  tbe  e*jatt 
part  in  the  process  of  combining. 
The  metals  differ  more  widely  from  each  other  in  their  elastic. 
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force  and  cohesive  strength,  than  the  several  species  of  wood 
or  vegetable  fibres.  Thus  the  cohesion  of  fine  steel  is  abont 
136,0001b.  for  the  square  inoh,  while  that  of  cast  lead  amounts 
only  to  about  the  hundred  and  thirtieth  part,  or  18001b. 

According  to  the  very  accurate  experiments  of  George  Rennie 
in  1817,  and  already  noticed,  the  cohesive  power  of  a  rod  an 
inoh  square,  of  different  metals,  in  pounds  avoirdupois,  with  the 
corresponding  length  in  feet,  is  as  follows : 

Cast  Steel 134.2561b 39,455  feet. 

Swedish  Malleable  Iron,  72,064  lb 19,740  feet. 

English  ditto,    55,872  lb 16,038  feet 

Cast  Iron,  19,0361b 6, 110  feet. 

Cast  Copper, 19,0721b 5,003  feet 

Yellow  Brass,    17,9581b 5,180  feet 

Cast  Tin,    4,736  lb 1,496  feet. 

Cast  Lead, 1,8241b 348  feet 

It  thus  appears,  that  a  vertical  rod  of  lead,  348  feet  long, 
would  be  rent  asunder  by  its  own  weight  The  best  steel  has 
nearly  twice  the  strength  of  English  soft  iron,  and  this  again  is 
about  three  times  stronger  than  cast  iron.  Copper  and  brass 
hate  almost  the  same  cohesion  as  cast  iron. 

2.  Longitudinal  Compression. — The  compression  which  any 
column  suffers  is  at  first  equal  to  the  dilatation  occasioned  by 
sui  equal  and  opposite  strain,  being  in  both  cases  proportional 
to  the  modulus  of  elasticity.  But  while  the  incumbent  weight 
is  increased,  the  power  of  resistance  likewise  augments,  as  long 
as  the  column  withstands  inflexure.  After  it  begins  to  bend, 
a  lateral  disruption  soon  takes  place.  A  slender  vertical  prism 
is  hence  capable  of  supporting  less  pressure  than  the  tension 
which  it  can  bear.  Thus  a  cube  of  English  oak  was  crushed 
only  by  the  load  of  38601b.  but  a  bar  of  an  inch  square  and  5 
inches  high  gave  way  under  the  weight  of  2572  lb.  It  would 
evidently  have  been  still  feebler  if  it  bad  been  longer.  On  the 
other  hand,  if  the  breadth  of  a  column  be  considerable  in  pro- 
portion to  its  height,  it  will  sustain  a  greater  pressure  than  its 
cohesive  power.  Thus,  though  the  cohesion  of  a  rod  of  cast 
iron  of  the  quarter  of  an  inch  square  is  only  300  lb.,  a  cube  of 
that  dimensions  will  require  14401b.  to  crush  it. 

In  general,  while  the  resisting  mass  preserves  its  erect  form, 
the  several  sections  are  compressed  and  extended  by  additional 
weight,  and  their  repellent  particles  are  not  only  brought  near- 
er, but  multiplied.  This  repulsion  is  likewise  increased  by  the 
lateral  action  arising  from  the  confined  ring  of  detrusion.  The 
primary  resistance  becomes  hence  greatly  augmented  in  the 
progress  of  loading  the  pillar. 

3.  Transverse  or  Lateral 
Pressure.  —  Suppose  the 
beam  A  B  (in  the  annexed 
(figure)  to  have  one  end 
firmly  implanted  in  a  wall 
G  H,  ana  a  vertical  pres- 
sure applied  at  the  other 
end.   This  beam,  sinking  ^\    7 w 
under  the  load  at  B,  may  "***■  ( 
be  conceived  to  turn  on  /— n 
the  lowest  point  at  A  as  a                                                \^J 
fulcrum ;  consequently  the 

particles  of  the  vertical  section  AC  will  be  forced  into  the 
oblique  position  A  D,  each  of  them  being  turned  aside  through 
a  space  proportional  to  its  distance  from  A.  The  strain  ex- 
erted at  the  end  AC  will  therefore  be  the  result  of  the  aggre- 
gate dislocations  of  all  the  particles  of  the  section.  When  the 
breadth  and  length  of  the  beam  remain  the  same,  this  accu- 
mulate strain  must  evidently  be  proportional  to  the  area  of  the 
triangle  CAD,  and  consequently  to  the  square  of  the  depth 
AC.  But  when  the  breadth  of  the  beam  is  taken  likewise  into 
account,  the  triangle  of  tension  becomes  converted  into  a  wedge, 
and  the  strain  hence  follows  the  direct  ratio  of  that  breadth. 
Omitting  the  weight  of  the  beam,  and  assuming  its  depth  and 
breadth  as  constant,  the  tension  of  any  particle  at  C  may  be 
considered  as  acting  against  the  short  arm  AC  of  the  rectangular 
beam  CAB,  and  withstanding  the  load  suspended  at  B.  The 
weight  thus  resisted  by  the  cohesion  of  the  beam,  is  therefore 
inversely  as  the  length  A  B.  Combining  all  these  circumstances, 
W«  oooclode,  that  the  strength  of  a  beam  firmly  inserted  in  a 
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wall,  or  its  power  to  resist  a  pressure  at  its  remote  extremity, 
is  compounded  of  the  direct  ratios  of  its  breadth,  and  of  the 
square  of  its  depth,  and  the  inverse  ratio  of  its  length.  Thus, 
a  beam  having  the  same  length  and  breadth  as  another,  but 
twice  the  depth,  is  four  times  stronger;  and  a  beam  of  the 
same  depth  and  breadth,  and  double  the  length,  is  only  half  so 
strong.  Hence  also,  a  beam,  whose  depth  is  triple  its  width, 
will  sustain  a  load  three  times  greater.  For  the  same  reason, 
a  square  prism  will  have  its  strength  inversely  as  its  length 
and  the  cube  of  its  thickness.  In  general,  the  resistance  of  a 
beam  of  any  form,  but  of  a  given  length,  to  a  cross  strain,  will 
be  the  same  as  if  the  whole  power  exerted  were  collected  in  the 
centre  of  gravity  of  each  section.  Thus,  the  strain  of  a  trian- 
gular prism  may  be  conceived  as  concentrated  in  a  point  at 
one-third  of  the  distance  of  the  perpendicular  from  the  vertex 
to  the  base.  Such  a  prism  is  therefore  twice  as  strong  set  on 
its  edge  as  when  laid  on  its  side.  This  simple  investigation 
we  owe  to  Galileo,  and,  though  partly  hypothetical,  it  is  a  near 
approximation  to  the  truth.  It  is  of  essential  service  in  im- 
proving the  practice  of  carpentry,  and  sheds  a  clear  light  over 
the  economy  of  nature  in  the  structure  of  animals  and  vege- 
tables. Reeds  and  herbaceous  plants  derive  their  power  of 
resisting  the  wind,  from  the  subdivision  of  their  length  into 
moderate  intervals  by  hard  knots.  But  they  acquire  still  greater 
strength  from  their  tubular  form ;  for  the  matter  they  contain, 
being  thus  removed  to  a  greater  distance  from  the  fulcrum, 
exerts  its  cohesion  with  proportionally  more  effect,  in  with- 
standing any  lateral  impulsion.  The  bones  of  animals  are 
likewise  rendered  stronger  by  their  fistular  structure,  aod  their 
partition  into  short  members  connected  by  large  compact  joints. 
Hence,  in  the  construction  of  fine  mechanical  and  astronomical 
instruments,  hollow  brass  cylinders,  on  account  of  their  stiff- 
ness and  lightness,  are  now  preferred  to  solid  pillars.  If  a 
beam  be  supported  horixontally  at  both  ends,  and  loaded  in  the 
middle,  the  pressure  will  be  equally  shared  between  the  props; 
the  effect  is  the  same  as  if  it  were  fixed  at  the  middle,  and  each 
end  pulled  upwards  by  half  its  load.  The  breaking  weight  is 
consequently  double  that  required  to  tear  a  beam,  of  half  the 
length,  implanted  in  a  wall.  According  to  the  principle  of 
Galileo,  therefore,  this  limit  is  inversely  as  the  length  of  the 
beam,  and  directly  as  the  breadth  and  the  square  of  the  depth. 
This  result  is  confirmed  by  the  numerous  experiments  which 
Buffon  performed  between  the  years  1738  and  1746.  Thus, 
reducing  all  the  quantities  to  English  measures,  an  oaken 
beam,  4  inches  square  and  10  feet  long,  broke  under  the  weight 
of  40161b.;  and  another  beam  of  the  same  wood,  8  inehes 
square  and  20  feet  long,  was  broken  by  a  load  of  10,700  lb. 
The  latter,  being  twice  as  thick,  should  have  been  eight  times 
stronger  with  the  same  length ;  but  the  length  being  doubled, 
again  reduced  the  excess  to  four  times. 

4.  In  iis  Resistance  to  the  Effort  of  Twisting  or  Torsion.— \ 
cylindrical  body  suspended  vertically,  but  having  its  upper  end 
fixed,  may  be  wrenched  or  turned  round  through  any  angle,  by 
the  exertion  of  some  lateral  force;  and  if  its  elasticity  be  not 
thus  impaired,  it  will,  after  the  deranging  influence  has  ceased, 
return  to  its  former  position,  and  perform  this  retrocession  in 
a  certain  time.  Many  substances  may  be  considered  as  only 
bundles  of  parallel  fibres,  which  by  twisting  exert  an  aug- 
mented longitudinal  force.  It  will  be  more  accurate,  however, 
to  view  materials  in  general  as  composed  of  particles  equally 
distributed  through  the  mass. 

STRKPITOSUS,  the  name  of  a  disease  common  to  the  in- 
habitants of  some  parts  of  the  Alps,  in  which  the  face,  neck, 
and  arms  are  so  distended  with  flatulencies  as  to  sound,  on 
being  struck,  like  a  dry  bladder  half  distended  with  wind. 

STRETCHER,  a  narrow  piece  of  plank  placed  athwart  the 
bottom  of  a  boat,  for  the  rower  to  place  bis  feet  agaiust,  in 
order  to  communicate  a  greater  effort  to  his  oar. 

STRETCHING,  is  generally  understood  to  imply  the  pro- 
gression of  a  ship  under  a  great  surface  of  sail,  when  close 
hauled.  The  difference  between  this  phrase  and  standing,  is 
apparently  in  the  quantity  of  sail,  which,  in  the  latter,  may  be 
very  moderate,  but  in  stretching  generally  implies  considerable, 
as,  *  We  were  standing  in  shore  (under  easy  sail)  when  we  dis- 
covered the  enemy  stretching  to  the  southward,'  that  is,  under 
a  crowd  of  sail, 
II  P 
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STRIKE,  a  measure  of  capacity,  containing  four  peeks. 

Strike,  among  Seamen,  is  a  word  variously  used.  When  a 
ship,  in  a  fight,  or  on  meeting  with  a  ship  of  war,  lets  down  or 
lowers  her  top-sails  at  least  half-mast  high,  tbey  say  she  strikes, 
meaning  she  yields,  or  submits,  or  pays  respect,  to  the  ship  of 
war.  Also,  when  a  ship  touches  ground,  in  shoal  water,  tbey 
say  she  strikes.  And  when  a  top-mast  is  to  be  taken  down, 
the  word  of  command  is,  Strike  the  top-mast,  fcc. 

STRING,  in  Sbip-boilding,  the  highest  range  of  planks  in  a 
ship's  ceiling,  or  that  which  lies  between  the  gunwale  and  the 
upper  edge  of  the  upper-deck  ports. 

STRIX,  the  Owl,  in  Natural  History,  a  genus  of  birds  of  the 
order  of  Accipitres.  Birds  of  this  genus  are  rapacious.  They 
are  seldom  seen  by  day,  secluding  themselves  in  the  hollows  of 
trees  and  buildings,  and  unable,  from  the  particular  structure 
of  the  eye,  to  endure  the  glare  of  sunshine.  When  tbey  do 
appear  in  the  day,  tbey  are  pursued  and  persecuted  by  a  variety 
of  small  birds,  who  combine  in  their  expressions  of  ridicule  and 
aversion,  and  soon  oblige  them  to  recur  again  to  their  retreat. 
During  the  season  of  general  repose,  tbey  are  active  in  quest 
of  food,  which  in  darkness  they  perceive  with  facility,  and  dis- 
turb the  silence  of  night  by  loud  and  reiterated  screams.  Their 
usual  prey  consists  of  bats,  mice,  and  small  birds.  Latham 
enumerates  forty,  and  Gmelin  fifty  species. 

STROKE,  a  single  sweep  of  the  oars  in  rowing.  Hence  we 
say,  *  Row  a  long  stroke ;'  which  is  intended  to  move  the  vessel 
forward  more  steadily. 

STROKESMAN,  the  person  uho  rows  the  aftmost  oar  in  a 
boat,  and  gives  the  stroke  which  the  rest  are  to  follow,  so  that 
all  the  oars  mav  operate  together. 

STRONTIAN,  about  the  year  1737,  a  mineral  was  brought 
to  Edinburgh  by  a  dealer  in  fossils,  from  the  lead  mine  of 
Strontian,  in  Argylesbire,  where  it  is  found  imbedded  in  the 
ore,  mixed  with  several  other  substances.  It  is  sometimes 
transparent  and  colourless,  but  generally  has  a  tinge  of  yellow 
or  green.  Its  specific  gravity  varies  from  3*4  to  3*726.  Its 
texture  is  generally  fibrous ;  and  sometimes  it  is  found  crystal- 
lised in  slender  prismatic  columns  of  various  lengths.  Strontian 
is  found  abundantly  in  different  places  of  the  world,  and  always 
combined  with  carbonic  acid,  or  sulphuric  acid. 

STRONTIUM,  the  metallic  basis  of  strontia. 

STROP,  a  piece  of  rope,  spliced  generally  into  a  circular 
wreath,  and  used  to  surround  the  body  of  a  block,  so  that  the 
latter  may  be  hung  to  any  particular  situation  about  the  masts, 
yards,  or  rigging.  Strops  are  also  used  occasionally  to  fasten 
upon  any  large  rope  for  the  purpose  of  hooking  a  tackle  to  the 
eye  or  double  part  of  the  strop,  in  order  to  extend  or  pull  with 
sedoublcd  effort  upon  the  same  rope;  as  in  setting  up  the 
riggiug,  where  one  hook  of  the  tackle  it  fixed  in  a  strop  applied 
to  the  particular  shroud,  and  the  other  to  its  laniard. 

STRUTHIO,  the  Ostrich,  in  Natural  History,  a  genus  of  birds 
of  the  order  Gall i  me.  The  black  ostrich,  is  about  eight  feet 
long,  and  when  erect  measures  about  seven  feet,  and  sometimes 
eight  it  height.  One  was  exhibited  in  London  in  1760,  weigh- 
ing three  hundred  pounds.  It  is  found  in  various  parts  of 
Africa,  and  about  the  Cape  of  Good  Hope  is  particularly  abun- 
dant. In  the  parts  of  Asia,  near  Africa,  it  is  also  met  with. 
The  ostrich  subsists  entirely  on  vegetable  productions,  but  will 
swallow,  occasionally,  the  most  hard  and  even  sharp-pointed 
substances.  Iron,  and  various  other  metals,  and  even  glass, 
have  often  been  found  in  its  stomach,  and  have  unquestionably 
often  proved  fatal.  It  is  related,  upon  respectable  authority, 
that  on  ostrich  will  carry  a  man  upon  his  back,  and  move  with 
very  considerable  speed :  some  make  the  same  remark  with 
respect  to  two  men.  When  unencumbered  by  any  burden,  its 
speed  is  truly  extraordinary,  and  will  exceed,  in  some  instances, 
the  ordinary  rapidity  of  a  horse.  Dogs  are  sometimes  em. 
ployed  to  hunt  them  down,  followed  by  men  on  horseback,  who 
contrive,  by  means  of  a  long  hooked  staff,  to  lay  hold  of  one  of 
the  legs  of  the  bird,  and  thus  bring  it  to  the  ground.  They  arc 
applied  to  various  purposes.  Their  feathers  form  an  admirable 
ornament  for  the  ladies;  their  skins  are  of  sufficient  thickness 
to  be  manufactured  for  the  purpose  of  leather. — The  galeated 
cassowary,  is  nearly  equal  in  magnitude  to  the  ostrich,  but  has 
a  much  snorter  neck,  and  therefore  is  greatly  inferior  in  height. 
On  the  top  of  its  head  is  a  species  of  helmet  three  inches  high, 


and  one  thick  at  the  base.  Each  wins;,  or  what  appears  at 
such,  is  destitute  of  leathers,  and  has  five  bare  shafts  Kketke* 
of  the  porcupine,  and  the  body  is  covered  with  loose  wsasid 
feathers  of  a  rusty  black,  colour.  It  is  never  found  heyead  the 
tropical  limits,  and  is  no  where  abundant  within  thesn.  It  it 
unable  to  fly,  but  runs  with  great  speed ;  and  though  it  Ira 
only  on  vegetables  and  fruits,  which  it  is  said  to  swallow  as- 
broken,  it  is  courageous,  and  even  sometimes  ferocious,  sad 
employs  its  legs  to  annoy  its  adversary  by  kicking. — The  New 
Holland  cassowary,  is  very  similar  to  the  above,  bat  consider- 
ably longer. 

STRYCHNIA,  a  newly-discovered  vegetable  alkali.  MM. 
Pelletier  and  Caventon,  whilst  analyzing  the  vomica  out,  ass 
the  bean  of  St  Eostatia,  have  extracted  from  these  two  seeds 
a  substance  to  which  they  owe  their  action  on  the  aatnal 
economy. 

STUB,  in  Agriculture,  a  term  signifying  the  root  of  a  phut 
with  the  top  cut  off.  To  Stukt  is  to  grab  op  the  roots  or  stasis* 
of  trees,  shrubs,  or  brushwood,  left  in  the  ground  after  the  teat 
are  cut  off. 

STUBBLE,  the  strawy  matter  of  the  ent  stalks,  or  stesss  sf 
grain,  remaining  in  the  ground  after  reaping.  In  some  parte 
of  Essex,  when  mixed  with  much  grass  and  weeds,  ft  is  burst 
in  the  field.  This  tends  to  destroy  the  weeds,  and  the  asset 
become  manure. 

STUCCO,  in  Building,  is  a  composition  of  white  martfc 
pulverized,  and  mixed  with  plaster  or  lime,  the  whole  ssftsd 
and  wrought  up  with  water,  to  be  used  like  common  plaster. 
Of  this  composition  are  made  statues,  busts,  basso  react**, 
and  other  architectural  ornaments.  A  stucco  for  walla,  tw.  any 
be  formed  of  the  grout  or  putty  made  of  good  stone-lime,  sr 
the  lime  of  cockle-shells,  which  is  better,  properly  testperei 
and  sufficiently  beat,  mixed  with  sharp  grit-sand,  in  a  prepor- 
tion  which  depends  on  the  strength  of  the  time :  dritVcani  h 
best  for  this  purpose,  and  it  will  derive  advantage  from  bcaw 
dried  on  an  iron  plate  or  kiln,  so  as  not  to  born  ;  for  thus  the 
mortar  would  be  discoloured.  When  this  is  properly  eaev 
poonded,  it  should  be  put  up  in  small  parcels  against  wafts,  sr 
otherwise,  to  mellow,  as  the  workmen  term  it ;  reduced  atais 
to  a  soft  putty,  or  paste,  and  spread  thin  on  the  waHs  wrmsst 
any  under-coat,  and  well  trowelled.  A  succeeding  coat  shsuU 
be  laid  on,  before  the  first  is  quite  dry,  which  will  prevent  jsiaSi 
of  brick-work  appearing  through  it  Much  depends  npsn  the 
workmen  giving  it  sufficient  labour,  and  trowelling  ft  down.  If 
this  stucco,  when  dry,  is  laid  over  with  boiling  linseed  oil,  it 
will  last  a  long  time,  and  not  be  liable,  when  once  hardened,  to 
the  accidents  to  which  common  stucco  is  liable. 

Liardet's,  or,  as  it  is  commonly  called,  Adam's  oil-semeit, 
or  stucco,  is  prepared  in  the  following  manner :  For  the  Int 
coat,  take  twenty-one  pounds  of  fine  whiting,  or  oyster-sMs, 
or  any  other  sea-shells  calcined,  or  plaster  of  Paris,  or  say 
calcareous  material  calcined  and  poooded,  or  any  absorbest 
material  whatever,  proper  for  the  purpose ;  add  white  or  res 
lead  at  pleasure,  deducting  from  the  other  absorbent  awtensfa 
in  proportion  to  the  white  or  red  lead  added  ;  to  which  put  fee? 
quarts,  beer-measure,  of  oil ;  and  mix  them  togetherwhs  i 
grinding-mill,  or  any  levigating  machine :  and  afterwards  nix 
and  beat  up  the  same  well  with  twenty-eight  quarts,  beer- 
measure,  of  any  sand  or  gravel,  or  of  both,  mixed  and  smei 
or  of  marble  or  stone  pounded,  or  of  brick- dost,  or  of  any  kad 
of  metallic  or  mineral  powders,  or  of  any  solid  material  who- 
ever, fit  for  the  purpose.  For  the  second  coat,  take  abases 
pounds  and  a  half  of  superfine  whiting,  or  oyster-shells,  or  aw 
sea-shells  calcined,  &c.  as  for  the  first  coat ;  add  sixteen  pesads 
and  a  half  of  white  or  red  lead,  to  which  pat  six  quarts  sad  a 
half  of  oil,  wine-measure,  and  mix  them  together  as  betsre: 
afterwards  mix  and  beat  up  the  same  well  with  thirty  oavts, 
wine-measure,  of  fine  sand  or  gravel  sifted,  or  stone  or  starbfc 
pounded,  or  pyrites,  or  any  kind  of  metallic  or  mineral  powssc, 
&c.  This  composition  requires  a  greater  proportion  of  saat 
gravel,  or  other  aoHds,  according  to  the  nature  of  the  work,  or 
the  uses  to  which  it  i.s  to  be  applied.  If  it  be  required  to  save 
the  composition  coloured,  add  to  the  above  ingredients  sees  a 
proportion  of  painter's  colours  as  will  be  necessary  to  give  the 
teiot  or  colour  required.  In  making  the  composition,  the  best 
linseed  or  hempseed,  or  other  oils  proper  for  the  purpose,  sic 
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to  be  need,  boiled  or  raw,  with  drying  ingredients,  as  the  na- 
ture of  the  work,  the  season,  or  the  climate,  requires ;  and  in 
some  eases,  bees-wax  may  be  substituted  in  place  of  oil :  all 
the  absorbent  and  solid  materials  must  bo  kiln-dried.  If  the 
composition  is  to  be  of  any  other  colour  than  white,  the  lead 
nay  be  omitted,  by  taking  the  full  proportion  of  the  other  ab- 
sorbents ;  and  also  white  or  red  lead  may  be  substituted  alone, 
instead  of  any  other  absorbent  material.  The  first  coat  of  this 
composition  Is  to  be  laid  on  with  a  trowel,  and  floated  to  an 
even  surface  with  a  rule  or  darby,  Ct.  #.  a  handle-float.)  The 
second  coat,  after  it  is  laid  on  with  a  trowel,  when  the  other  is 
nearly  dry,  should  be  worked  down  and  smoothed  with  floats 
edged  with  horn,  or  any  hard  smooth  substance  that  does  not 
stain.  It  may  be  proper,  previously  to  laying  on  the  compo- 
sition, to  moisten  the  surface  on  which  it  is  to  be  laid,  by  a 
brush  with  the  same  sort  of  oil  and  ingredients  which  pass 
through  the  levigating  machine,  reduced  to  a  more  liquid  state, 
in  order  to  make  the  composition  adhere  the  better.  This 
composition  admits  of  being  modelled  or  cast  in  moulds,  in  the 
same  manner  as  plasterers  or  statuaries  model  or  cast  their 
atoeeo  work.  It  also  admits  of  being  painted  upon,  and 
adorned  with  landscape,  or  ornamental,  or  figure-painting,  as 
well  as  plain  painting.  For  the  invention  of  this  stucco,  Mr. 
Liardet  obtained  a  patent  in  1773  for  fourteen  years,  the  term 
of  which  was  extended  to  eighteen  years,  in  consequence  of  an 
act  of  parliament  in  1776.  For  compositions  very  similar  to  the 
preceding,  patents  were  granted  to  Dr.Wark  in  1765,  Mr. 
JBsserton  io  1771,  and  to  Mr.  Rawlinson  in  1772. 

Dr.  Shaw  informs  us  in  bis  Travels,  (p.  286.)  that  the  cement 
or  mortar  used  in  Barbary,  which  is  apparently  of  the  same 
ooosuteuce  and  composition  with  that  of  the  ancients,  is  made 
in  the  following  manner:  They  take  two  parts  of  wood-ashes, 
throe  of  lime,  and  one  of  fine  sand,  which,  after  being  well  sifted 
and  mixed  together,  they  beat  for  three  days  and  nights  inces. 
aantly  with  wooden  mallets,  sprinkling  them  alternately  and  at 
proper  times  with  a  little  oil  and  water,  till  thev  become  of  a 
due  consistence.  This  composition,  he  adds,  is  chiefly  used  in 
their  arches,  cisterns,  and  terraces ;  but  the  pipes  of  their 
aqueducts  are  joined,  by  beating  tow  and  lime  together  with 
oil  only,  without  any  mixture  of  water.  Both  these  composi- 
tions quickly  assume  the  hardness  of  stone,  and  suffer  no  water 
to  pervade  them ;  and  will,  therefore,  answer  the  purpose  of 


STUDDING-Sails,  certain  sails,  extended  in  moderate  and 
steady  breezes  beyond  the  skirts  of  the  principal  sails,  where 
they  appear  as  wings  to  the  yard-arms.  The  top-mast  and 
top-gallant  studding-sails  are  those  which  are  set  on  the 
outside  of  the  top-sails  and  top-gallant-sails.  They  are  spread 
at  the  foot  by  booms,  which  slide  out  on  the  extremities  of  the 
lower  and  top-sail  yards,  and  their  heads  or  upper  edges  are 
attached  to  small  yards,  which  are  hoisted  up  to  the  top-sail 
and  top-gallant  yard-arms.  The  lower  studding-sails,  which 
are  spread  beyond  the  leeches  of  the  main-sail,  are  fixed  nearly 
in  the  same  manner,  only  that  the  boom  which  extends  the  foot 
is  booked  to  the  chain  by  means  of  a  goose-neck,  or  else  swings 
off  with  the  sail  to  which  it  is  suspended,  beiog  kept  steady 
abaft  by  a  rope  called  the  e;uy. 

STUFF,  in  Commerce,  is  a  general  name  for  all  kinds  of 
fabrics  of  gold,  silver,  silk,  wool,  hair,  cotton,  or  thread,  manu- 
factured on  the  loom ;  of  which  number  are  velvets,  brocades, 
mohair,  tafleties,  cloth,  serges,  to.  The  term  i*  also  used 
more  particularly  to  denote  slight  woollen  articles  used  princi- 
pally for  linings  and  women's  apparel. 

hVrvrr,  any  composition  or  melted  mass,  used  to  smear  or 
daab  the  sides  or  bottom  of  a  ship.  The  stuff  which  is  chiefly 
sjaed  for  the  lower  masts,  is  simply  turpentine,  resin,  or  varnish 
of  pine ;  for  the  top-mast,  tallow  or  butter ;  for  the  sides,  tur- 
pentine, varnish  of  pine,  tar  and  oil.  or  tar  mixed  with  oil  and 
rod  ochre;  and  for  the  bottom,  a  mixture  of  tallow,  sulphur, 
and  resin  or  tar,  whale  oil  and  broken  glass,  or  any  part  of 
these  ingredients ;  and  this  application  is  called  giving  a  new 
coat  of  stuff  to  the  masts,  sides,  to. 

STUM,  in  the  Wine  Trade,  is  a  name  for  the  nnfermented 
juice  of  the  grape,  when  it  has  been  several  times  racked  off, 
and  separated  from  the  sediment  The  casks  are  for  this  pur- 
pose wall    fumigated  with   brimstone,  in   order  to  prevent 


fermentation,  through  which  the  juice  would  become  wine. 
Sec  Matching. 

STUMP,  a  name  given  to  the  root  part  of  any  solid  body, 
particularly  of  trees,  remaining  after  the  rest  are  taken  away. 

STUPA,  a  numbness  occasioned  by  any  bandage  that  stops 
the  motion  of  the  blood  and  nervous  fluids,  or  by  a  decay  in  the 
nerves,  as  in  paralytic  strokes,  to. 

STURDY,  a  disease  very  prevalent  among  sheep,  and  which 
terminates  fatally  if  not  relieved  in  its  early  stages. 

STURGEON,  a  well-known,  large,  and  fine-tasted  fish,  which 
spends  part  of  its  time  in  rivers  and  part  in  the  sea. 

Sturgeon.    See  Accipenser. 

STYCHNOS,  in  Botany,  a  genus  of  the  pentandria  monogy- 
nia  class  and  order.  Natural  order  of  Lurida*  apocinem,  Jus- 
sieu.  There  are  three  species;  we  sbsll  notice  the  S.  nux 
vomica,  poison  nut.  It  is  a  native  of  the  East  Indies,  and  is 
common  in  almost  every  part  of  the  coast  of  Coromandel,  Dow- 
ering during  the  cold  season.  The  wood  is  hard  and  durable, 
and  is  used  for  many  purposes  by  the  natives.  The  root  is 
used  to  cure  intermitting  fevers,  and  bites  of  venomous  snakes. 
The  seed  of  the  fruit  is  the  officinal  nux  vomica. 

STYLE,  a  word  of  various  significations,  originally  deduced 
from  a  kind  of  bodkin,  wherewith  the  ancients  wrote  on  plates 
of  lead,  or  on  wax,  to.  and  which  is  still  used  to  write  on  ivory 
leaves,  and  paper  prepared  for  that  purpose,  to. 

Style,  in  Chronology,  denotes  a  particular  manner  of  ac- 
counting time.  Style  is  either  old  or  new.  The  old  style  is 
that  mode  of  computing  time  which  is  called  the  Julian,  and 
is  still  followed  in  some  states,  that  refuse  to  admit  the  reforma- 
tion of  the  calendar.  The  new  style  is  that  of  Gregory  XIII. 
which  is  followed  by  the  Catholics,  and  by  most  Protestant 
kingdoms. 

Style,  in  Dialing,  denotes  the  gnomon  of  a  dial,  raised  on 
the  plane  of  it,  to  project  a  shadow. 

Style,  in  Grammar,  is  a  particular  manner  io  which  indi- 
viduals express  their  thoughts  either  in  writing  or  speech, 
agreeably  to  the  rules  of  syntax.  Stifle  has  various  other 
acceptations,  as  applied  to  music,  oratory,  poetry,  philosophy , 
mathematics,  to. 

Stylet.    See  Stiletto. 

STYPTIC,  a  remedy  that  has  the  virtue  of  stopping  blood. 
or  of  binding  up  the  aperture  of  a  wounded  vessel.  Many 
waters  and  powders  are  of  this  description ;  but  in  most,  vitriol 
is  the  chief  ingredient. 

STYRAX,  the  Storax  Tree,  a  genus  of  plants  belonging  to 
the  class  of  decandha,  and  to  the  order  of  uionogynia.  and  in 
the  natural  system  ranging  under  the  18th  order,  bicoroes. 

SUBALTERN,  an  inferior  officer,  who  discharges  his  post 
under  the  command  of  another,  to  whom  bis  duty  is  to  yield 
obedience. 

SUBKRATS.  salt  formed  with  the  suberic  acid. 

SUBERIC  ACID,  an  acid  obtained  from  cork. 

SUBJECT,  in  Legislation,  a  person  under  the  dominion  of  a 
sovereign  prince  or  state.  Under  the  feudal  system,  those  who 
held  lands  or  tenure  under  the  barons  were  deemed  their  sub- 
jects. In  Anatomy,  a  body  obtained  for  dissection  is  called  a 
subject.  In  Logic,  subject  is  that  about  which  the  thoughts 
and  understanding  are  employed. 

SUBLIMATE.    See  Corrosive  Sublimate. 

SUBLIMATION,  in  Chemistry,  an  operation  by  which  vola- 
tile substances  are  collected  and  obtained.  It  is  nearly  allied 
to  distillation,  excepting  that  in  the  latter  the  fluid  parts  only 
of  bodies  are  raised,  whereas  in  sublimation  the  solid  and  diy 
are  collected. 

SUBLIMITY,  a  term  applicable  to  external  objects,  whe- 
ther works  of  nature  or  of  art,  as  well  as  to  powerful  language, 
and,  in  short,  to  whatever  is  calculated  to  raise  graod,  terrible, 
and  magnificent  idea*.  It  elevates  thr  mind  above  ordioary 
scenes,  and  fills  it  with  wonder  and  astonishment. 

SUBMULTIPLE,  in  Geometry,  is  a  number  or  quantity  eon- 
taiaed  in  another,  which  being  repeated  a  given  number  of 
times,  becomes  exactly  equal  to  it.  Thus  3  is  a  submulliple  of  21. 

SUBNORMAL,  in  Geometry,  is  a  line  which  determines  the 
point,  io  the  axis  of  a  curve,  where  the  normal  or  perpendicular, 
raised  from  the  point  of  contact  of  a  taogent  to  the  curve,  cuu 
the  axis. 
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SUBORNATION,  a  secret  or  underhand  preparing  or  in- 
structing a  witness  to  give  a  false  testimony.  It  is  defined  as 
an  act  that  allures  or  disposes  to  perjury. 

SUBPCENA,  is  a  writ  whereby  all  persons  under  the  degree 
of  peers  are  called  into  Chancery,  in  such  ease  only  where  the 
common  law  fails,  and  has  made  no  provision;  so  as  the  party 
who  in  equity  hath  wrong,  can  have  no  other  remedy  by  the 
rule  and  course  of  common  law.  It  is  therefore  the  commence- 
ment of  a  suit  in  equity.  But  the  peers  of  the  realm  in  such 
cases  are  called  by  the  lord  chancellor's  or  lord  keeper's  let- 
ters, giving  notice  of  the  suit  intended  against  tbem,and  requir- 
ing them  to  appear.  There  is  also  a  subpoena  ad  testificandum, 
or  a  subpoena  to  give  evidence  for  the  summoning  of  witnesses, 
as  well  in  Chancery  as  other  courts.  There  is  also  a  subpoena 
in  the  Exchequer,  as  well  in  the  court  of  equity  there,  as  in  the 
office  of  pleas;  which  latter  is  a  writ  that  does  not  require 
personal  service,  and  is  the  commencement  of  a  suit  at  com- 
mon law. 

SUBSCRIPTION,  in  Civil  concerns,  is  the  signature  put  at 
the  bottom  of  a  letter,  writing,  or  instrument. 

Subscription,  in  Commerce,  is  used  for  a  share  which  par- 
ticular persons  hold  in  a  public  stock,  or  a  trading  company. 

Subscription,  in  the  Book  Trade,  is  an  engagement  to  take 
a  given  number  of  copies,  on  some  stated  terms.  Subscription 
to  the  thirty-nine  articles  of  religion,  is  a  solemn  declaration 
of  the  subscriber's  assent  to  the  doctrines  and  precepts  they 
contain. 

SUBSIDY,  in  Law,  signifies  an  aid  or  tax  granted  to  the 
king  by  parliament,  for  the  necessary  occasions  of  the  kingdom. 

SUBSTANCE,  something  that  is  capable  of  subsisting  with- 
out dependence  upon  any  created  being,  or  any  particular 
modes  or  accidents.  There  are  but  two  kinds  of  substance 
known  to  exist,  namely,  matter  and  spirit.  The  former  is  dis- 
tinguished by  its  magnitude,  extension,  &c.  and  the  latter  by 
its  consciousness,  understanding,  and  volition. 

SUBSTANTIVE,  in  Grammar,  a  noun,  or  name,  considered 
simply  and  in  itself. 

SUBSTITUTE,  a  person  appointed  to  officiate  for  another  in 
case  of  absence,  legal  impediment,  or  agreement. 

SUBTANGENT  of  a  Curve,  in  the  higher  Geometry,  is  the 
line  which  determines  the  intersection  of  the  tangent  with  the 
axis ;  or,  that  determines  the  point  wherein  the  tangent  cuts 
the  axis  prolonged. 

SUBTENSE,  in  Geometry,  the  same  with  the  chord  of  an 
arch. 

SUBTILE,  in  Physics,  a  thing  remarkably  small,  fine,  and 
delicate,  such  as  the  animal  spirits,  or  the  effluvia  of  odorous 
bodies,  are  supposed  to  be.  The  Cartesians  suppose  a  very 
subtile  matter  to  be  the  first  element  of  their  system. 

SUBTRACTION.    See  Arithmetic. 

SUBULARIA,  rough-leaved  alysson,  or  awlworth,  a  genus 
of  plants  belonging  to  the  class  of  tedradynamia,  and  order  of 
siliculosa  ;  and  in  the  natural  method  ranking  under  the  39th 
order  siliquosas. 

SUBURBS,  buildings  which  stand  near  to  the  walls  or  spe- 
cific boundaries  of  a  city  or  town,  but  are  not  included  within 
their  compass. 

SUCCINATS,  salts  formed  with  the  succinic  acid ;  which  see. 

SUCCINIC  ACID.  Amber  is  a  well-known,  brown,  trans- 
parent, and  inflammable  body,  pretty  hard,  and  susceptible  of 
polish,  found  at  some  depth  in  the  earth,  and  on  the  sea  coast  of 
several  countries. 

SUCTION,  in  Physiology,  the  act  of  drawing  into  the  mouth 
fluids,  and  other  substances,  by  removing  from  the  part  where 
the  operation  is  performed,  the  pressure  of  the  external  atmo- 
sphere, whilst  on  every  other  portion  all  its  power  remains  unob- 
structed. Suction  is  little  more  than  the  formation  of  a  par- 
tial vacuum,  into  which,  when  made  by  the  mouth  or  other- 
wise, the  fluid  immediately  flows. 

SUFFERANCE.  Tenant  at  sufferance,  is  he  who  holds 
over  his  term  at  first  lawfully  granted.  A  person  is  tenant  at 
sufferance  who  continues  after  the  estate  is  ended,  and  wrong- 
fully holds  against  another,  &c. 

SUFFOCATION,  the  termination  of  life  by  impeded  respi- 
ration. This  may  be  occasioned  three  ways,  by  hanging,  drown- 
ing, or  by  carbonic  acid  gas. 


f     SUFFRAGAN,  a  titular  bishop,  appointed  to  aid  and  ass* 
the  bishop  of  the  diocese. 

SUGAR,  Saccharum,  a  very  sweet,  agreeable,  saline  jaiee, 
expressed  from  a  kind  of  canes,  or  reeds,  growing  in  great 
plenty  in  the  Bast  and  .West  Indies.  Pare  soger  is  perfectly 
transparent  and  colourless,  ween  crystallised  ;  bat  when  gn- 
riular,  of  a  pure  gloss  of  white,  soluble  io  water  and  alcohol, 
without  smell,  and  with  a  simply  sweet  taste,  having  no  state 
flavour. 

It  is  a  question  not  yet  decided  among  botanists,  ice.  whether 
the  ancients  were  acquainted  with  this  cane,  "and  whether  they 
knew  how  to  express  the  juice  from  the  same  ?  What  we  caa 
gather  from  the  arguments  advanced  on  either  aide  is,  that  if 
they  knew  the  cane  and  juice,  they  did  not  know  the  art  of  ess- 
denting,  hardening,  and  whitening  it ;  and  of  consequence,  they 
knew  nothing  of  our  sugar. 

Dr.  William  Douglas,  in  his  Summary,  &c.  of  the  first  plant- 
ing of  our  American  settlements,  printed  at  Boston  in  1761,  aai 
reprinted  at  London  in  1756,  affirms,  that  sugar  was  not  knows 
among  the  ancient  Greeks  and  Romans,  who  used  only  honey 
for  sweetening.  Paulus  iEgineta,  he  says,  a  noted  compiler  «f 
medical  history,  and  one  of  the  last  Greek  writers  on  the  snV 
ject,  about  anno  1626,  is  the  first  who  expressly  mentions  sagar: 
it  was  at  first  called  mel  arundinaeeum,  i.  e.  reed  or  cent  kmtjf. 
He  adds,  that  it  came  originally  from  China;  by  way  of  the  East 
Indies  and  Arabia,  into  Europe,  and  was  formerly  used  only  ■ 
syrups,  conserves,  and  such  Arabian  medicinal  compositions. 

Another  question  among  the  naturalists  is,  Whether  the 
sugar-cane  be  originally  of  the  West  Indies,  or  whether  it  has 
been  translated  rather  from  the  East?  The  learned  of  these 
last  ages  have  been  orach  divided  on  the  point;  bat  F.  Labst, 
a  Dominican  missionary,  in  a  dissertation  published  in  M, 
asserts  that  the  sugar-eane  is  as  natural  to  America  as  leak; 
and  that  the  Spaniards  and  Portuguese  first  learned  frost  the 
Orientals  the  art  of  expressing  its  juice,  boiling  it,  and  icdnciag 
it  into  sugar. 

Sugar  Cane,  in  Botany.    See  Saccharum. 

The  root  of  this  plant  is  jointed  like  those  of  the  other  sorts  of 
canes  and  reeds,  from  which  arise  four,  five,  or  more  shoots, 
according  to  the  age  or  strength  of  the  root :  these  grow  Iran 
eight  or  ten  to  twenty  feet  high,  aceording  to  the  richness  of  the 
ground  ;  but  those  of  middling  growth  are  the  nest.  The  cases 
are  also  jointed,  and  the  length,  as  well  as  the  sine  of  the  joists, 
depend  upon  the  weather  and  the  soil ;  at  each  joint  are  placed 
leaves,  the  lower  part  of  which  embraces  the  stalk  or  cane  Is 
the  next  joint  above  their  insertion,  before  they  expand.  The 
first  joint,  which  comes  out  either  at  the  third,  fourth,  or  Ms 
month,  according  to  the  season  and  soil,  always  keeps  ia  hi 
first  place  near  the  earth  ;  out  of  this  comes  the  second,  and 
out  of  the  second  a  third,  &c  each  week  producing  its  joint,  sr 
very  nearly,  and  a  corresponding  leaf  likewise  drying  and  oil- 
ing off  nearly  every  week.  A  cane  of  thirty-two  joints,  which  is 
fit  to  be  cut,  has  from  five  to  twenty-eight  of  them  which  save 
lost  their  leaves ;  the  next  five  or  six  stHl  hare  them,  is  s 
withered  state,  and  ready  to  fall  off;  and  the  remaining  joists, 
surrounded  with  green  leaves,  from  the  bead,  which  is  cut  of 
after  the  leaf  is  withered.  In  a  cane,  whose  length  is  iron 
seven  to  nine  feet,  and  which  grows  in  a  new,  or  a  very  moist 
and  favourable  soil,  the  number  of  usefal  joints  is  betweea 
forty  and  fifty,  the  first  above  the  grouod  generally  appearisf 
at  the  end  of  three  months,  or,  with  frequent  showers,  a  wit- 
night  sooner ;  and  many  canes  in  such  a  soil  are  toned  rotten, 
or  almost  dried  up,  at  the  end  of  thirteen  months:  iaagsei 
soil,  favourably  exposed,  well  drained,  and  worked  for  a  Ban- 
ner of  years,  canes  not  shorter  than  four  feet  and  a  half  have 
thirty-eight  or  forty  joints,  the  first  joint  appearing  about  tat 
fourth,  or  middle  of  the  third  month,  and  many  nones  that  save 
been  cut  in  such  a  soil  at  the  end  of  fourteen  or  fifteen  sonant, 
being  found  rotten  or  dried :  in  a  dry, but  good  soil,  not  snasnsei, 
but  well  worked,  and  seconded  by  the  season,  the  canes  have  beta 
from  three  to  four  feet  long,  and  have  had  from  thirty  to  thirty- 
four  joints ;  the  first  joint  coming  out  at  the  end  of  four,  or  fser 
months  and  a  half;  and  -canes  of  this  kind  hare  beenfeead 
standing  at  the  end  of  fifteen  months,  bat  very  dry,  and 
times  a  little  changed :  in  a  soil  which  is  still  drier,  and 
parched,  canes  which  have  been  about  two  feet  Ugh,  have  had 
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■roca  twenty-four  to  twenty-eight  joints,  the  Irit  of  which 
appears  at  the  cud  of  the  fifth  month,  mud  Buy  of  these  oan«i 
have  been  dried  at  tho  end  of  fifteen  months. 

The  time  for  cutting  them  ta  usually  after  twelve  or  fifteen 
anonths'  growth,  but  tbia  varies  according  to  the  aoil  and  the 
season.  Those  which  are  eat  toward  the  end  of  the  dry  season, 
befora  the  rains  begin  ta  fall,  prodnee  better  sugar  than  thoae 
cut  in  the  rainy  aeaaon*,  when  they  are  more  replete  with  watery 
juice,  and  require  a  greater  expense  of  fuel  to  boil  it.  In  thoae 
pi  an  (attest  where  the  number  of  negroes  la  small,  sugar  ia  rnadc 
in  ajraoat  all  seasons  indifferently,  and  cunneqoenUy  the  canea 
are  planted  when  the  planter  ia  beat  prepared  for  hia  work, 
rather  than  at  the  moat  advantageous  time.  The  system  of  cul- 
tivation among  planter*  who  are  better  anpplied  in  reapect  of 
labourers,  consists  in  planting  a  foarth  or  fifth  of  their  land  in 
October,  November,  and  December ;  in  digging  very  deep 
trenches,  for  the  greater  nourishment  of  the  root ;  in  planting  at 
great  distances,  for  the  benefit  of  a  freer  circulation  of  the  air  ; 
and  In  cutting  the  canes  in  the  four  finest  months,  sir.  February, 
March,  April,  and  May,  because  the  sugar  ia  then  the  finest, 
the  canes  are  cut  with  the  least  trouble,  and  supply  (as  is  sup- 
posed) greater  quantities  of  it.  Those  who  adopt  this  method, 
■at  about  lhree-fonrtha  of  their  plantations,  the  remaining  being 
made  op  of  young  canes,  to  bo  cut  the  following  year,  and  for 
aMw  plant*. 

The  manure  generally  used  in  sugar  planting,  is  a  compost 
formed  of  the  coal  and  vegetable  ashes  drawn  from  the  fires  of 
the  boiling  and  stilt  house*  ;  feculences  discharged  from  the 
still  bouse,  mixed  with  rubbish  of  buildings,  white  lime,  fie. ; 
refuse,  or  field  trash,  t.  e.  the  decayed  leaven  and  stems  of  the 
canes,  ao  called  in  contradistinction  tn  cano  trash  used  for  fuel ; 
dttag,  obtained  from  the  hone  and  male  stables,  and  from  cat- 
tle pens ;  and  good  mould,  collected  from  gullies,  or  other 
waste  places,  and  thrown  into  the  eattle  pens. — Wheu  the  rat- 
Mom  or  canes  are  ripe,  as  tbey  ordinarily  are  in  twelve  or  fif- 
teen months,  or,  as  Mr.  Casaud  apprehends,  in  eleven  or  twelve 
months,  they  are  eut,  and  carried  in  bundles  to  the  mill. 

Sugab,  Making  o/— -When  the  plants  have  attained  their  fall 
growth,  which,  in  the  West  Indies,  is  from  twelve  to  fourteen 
months,  the  canes  are  cut  short,  tied  op  into  bundles,  and 
wrought  to  the  Crushing  Mill,  of  which  the  following  is  a 
representation  of  those  in  common  use. 


fltrnislmi. — A  large  block,  a,  is  enclosed  by  a  rtrong  frame 
nf  limber ;  the  upper  so  r face  of  this  block  ia  hollowed  out  into 
the  form  of  a  baain,  to  receive  the  juice  of  the  canes,  whkh  is 
oppressed  by  the  three  vertical  cylindrical  rollers  r.  b.  if,  whose 
lower  pivots  work  in  sockets  which  are  fixed  in  the  block  a.  and 
the  upper  in  a.  The  upper  and  lower  sockets,  in  which  the 
pivots  of  the  middle  roller  revolve,  are  lined  Immovealily  ;  but 
the  sockets  of  the  other  two  are  held  between  wedges,  (as  shewn 
in  the  engraving,)  which  are  put  iu  contrary  directions,  the 
aaaall  end  of  one  wedge  being  on  the  same  side  aa  the  large  end 
of  the  other;  by  which  means  the  rollers  may  be  either  set  far- 
ther from  or  nearer  to  each  Other.  When  it  is  required  tn  set 
the  outside  rollers  nearer  to  the  middle  roller,  that  wedge  which 
■a  nearest  the  middle  roller  is  to  be  driven  ont,  and  the  other 
driven  in ;  and  the  contrary  wben  tbey  are  wanted  farther  asun- 
der. These  rollers  are  usually  made  of  cast  iron,  having  each 
■  nog -wheel  at  tho  upper  cod  on  the  same  shaft,  which  causes 
103.  . 


thean  all  to  turn  together,  when  the  power  of  a  Irst  stover  Is 
applied  to  the  middle  roller,  by  tho  abaft  /. 

Behind  the  middle  rallar  ia  a  circular  or  concave  piece  of 
Iron  or  wood,  (aot  shewn  ia  the  above  engraving)  which  is 
called  the  dumb  returner,  a  name  obiiously  given  to  the  circum- 
stance of  a  man  being  always  employed,  previous  to  the  Inven- 
tion of  this  part  of  the  apparatus,  to  perform  the  same  office. 
In  working  the  mill,  a  man  takes  a  bundle  of  the  canes,  and 
applying  (hem  between  the  first  and  second  rollers,  (e  and  i) 
tbey  are  drawn  in  and  pressed  between  them,  but  instead  of 
proceeding  in  a  right  line,  the  ends  of  the  cane  strike  against 
the  concave  surface  of  the  dumb  returner,  which  bends  them 
round  tho  middle  roller,  and  Cannes  them  to  enter  between  the 
second  and  third  rollers  (fc  and  if)  which  are  placed  somewhat 
nearer  to  one  another  than  c  and  ft,  aa  the  canes  have  already 
received  great  compression,  and  when  they  are  tho*  returned 
through  the  front,  they  nre  received  and  carried  off  by  another 
man.  The  expressed  juice  runs  down  the  rollers  into  the  re- 
servoir, and  ia  conveyed  by  Ibe  trough  g  to  the  boiling -house.  It 
should  be  observed,  that  the  reservoir  on  the  top  of  the  block  a 
is  only  cut  into  channels  round  tbeoutside  of  the  rollers,  to  pre- 
vent the  liquor  running  down  and  getting  out  betwen  the  wedges 
before  mentioned.  If  a  sugar  mill  be  worked  by  the  wind. 
the  shaft/ is  connected  with  the  vertical  shaft  of  the  mill.  If 
by  horses,  the  levers  they  work  from  are  fixed  to  the  shaft/*,  and 
the  horse  wnlk  ia  either  raised  above  ground  higher  than  Ibe 
trough,  or  the  juice  ia  conveyed  by  a  pipe  laid  under  the  walk. 
Sugar-mills  that  arc  worked  by  a  water  wheel  or  steam-engine, 
have  a  bevelled  wheel  fixed  npon  the  shaft/,  and  another  upon 
the  wheel  or  engine  which  turns  it.  Such  is  the  pressure  given 
to  the  canes  in  passing  between  the  rollers  of  the  mill,  that  tbey 
are  not  only  squeezed  completely  dry.  but  are  often  reduced  to 
powder.  The  refuse  or  macerated  rind  of  the  cane,  which  ia 
called  cane  trash,  serves  for  fuel  to  boil  the  liquor  in  the 
subsequent  operations. 

The  sugar  is  obtained  by  the  following  process: — The  juice 
from  the  mill  runs  from  the  receiver  to  the  boiling  house,  along 
a  wooden  gutter  lined  with  lead.  Ia  the  boiling  bouse  it  is 
received  into  one  of  the  copper  pans  or  caldrons,  called  elari- 
fiers.  Of  these  there  are  generally  three  ;  and  their  dimensions 
are  determined  by  the  power  of  supplying  them  with  liquor: 
there  are  water  mills  that  will  grind  with  great  facility,  suffi- 
cient for  thirty  hogsheads  of  sugar  in  a  week.  Methods  «f 
quick  boiling  cannot  bo  dispensed  with  on  plantation*  thus  for- 
tunately provided;  fur  otherwise  the  eane  liquor  wuuld  unfor- 
tunately become  tainted  before  it  could  be  exposed  to  the  fire. 
Tbc  purest  eane  juice  will  not  remain  twenty  minutes  tn  the 
receiver  without  fermenting  ;  hence  clarificra  arc  sometimes 
seen  of  a  thousand  gallons  each  :  but  on  plantations  thai  during 
crop  time  make  from  fifteen  to  twenty  hogsheads  a  week,  three 
clariliers  of  three  or  four  hundred  gallons  each  are  sufficient. 
The  liquor,  when  clarified,  may  be  drawn  off  at  once  with  pans 
of  this  sine,  and  there  is  leisure  to  oleanse  the  vessels  every 
time  they  are  used.  Each  clarifier  is  furnished  with  a  syphon 
or  cock,  to  draw  off  the  liquor  elear  and  free  from  the  stum 
which  ia  thrown  up  during  lite  boiling. 

In  order  to  assist  in  the  separation  of  the  gum,  oil,  and  other 
vegetable  principles  which  are  intermixed  in  the  expressed 
juice,  and  for  the  purpose  of  neutralizing  tbc  superabundant 
acid,  a  quantity  of  Bristol  white  lime,  in  powder. or  in  solution, 
is  stirred  into  it,  and  in  the  proportions  and  manner  of  effecting 
this,  according  to  the  state  of  the  liquor,  consists  one  of  the 
principal  difficulties  in  sugar  making.  In  this  first  process  of 
clarification  the  liquor  is  not  suffered  to  boil,  but  is  allowed  to 
do  so  when  drawn  off  clear  into  the  nest  pan,  which  is  called 
the  nmpormting  topptr  ;  here  the  ebullition  is  continued  (and  the 
froth  or  scum  removed  by  skimmer*  as  it  rises)  until  it  becomes 
of  such  a  consistence,  an  to  be  reduced  in  quantity  very  consi- 
driahl),  so  that  it  may  he  contained  in  a  much  smaller  copper, 
into  which  it  is  nrxt  ladled.  The  liquor  is  now  bright,  and  of 
the  colour  nf  Madeira  win*.  In  this  stale,  and  of  a  certain  consist- 
ency, it  undergoes  a  farther  evapoiation  in  the  vessel  called  the 
ti'iicli.  until  it  is  so  far  condensed  as  to  be  capable  of  granulat- 
ing when  coot.  The  next  operation  is  that  of  striking,  which 
consists  in  ladling  the  thick  liquor  into  the  cooler. 

The  cooler  (or  which  Here  arc  usually  six,  is  a  shallow  wooden 
HO. 
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of  iDpr.  Here  the  sugar  graint,  as  it  ii  called ;  i.  t.  it  rims 
into  a  coarse  irregular  mats  of  imperfect  cry  ilals,  separating 
itself  from  the  molasses.  From  the  cooler  it  u  taken  to  the 
curing -bo  use. 

The  caring  house  in  a  large  airy  building,  provided  with  a 
capacious  molasses  cistern,  the  aides  of  which  are  sloped,  aod 
lined  with  ^terras  or  boards.  A  frame  of  massive  joist  work 
without  boarding  is  placed  over  this  cistern  ;  aod  empty  hogs- 
heads without  headings  are  ranged  on  the  joists  of  this  frame. 
Eight  or  ten  holes  are  bored  in  the  bottoms  of  these  hogsheads, 
and  through  each  of  the  holes,  the  stalk  of  a  plantain  leaf  is 
thrust,  six  or  eight  inches  below  the  joists,  and  long  enough  to 
stand  upright  above  the  top  of  the  hogsheads.  Into  these 
hogsheads  the  mass  from  the  coolers  is  put,  which  is  called 
potting  ;  and  t lie  molasses  drains  through  the  spongy  stalks  of 
the  plantain  leaves,  and  drops  into  the  cistern  beneath ;  from 
whence  it  is  occasionally  taken  for  the  making  of  mm  by  distil- 
lation. In  the  space  of  three  weeks  the  sugar  becomes  tole- 
rably dry  and  fair;  it  is  then  said  to  be  cured,  and  the  process 
finished.  Sugar  thai  obtained,  is  called  the  muscovado,  and  is 
the  raw  material  whence  the  British  sugar -bakers  make  their 
loaf  or  refined  lamp  sugar. 

Several  methods  of  clarifying  have  been  adopted,  and  are 
Still  in  use;  that,  however,  invented  by  Mr.  Smith,  and  for 
which  he  obtained  a  patent,  is  entitled  to  s  decided  preference. 
The  burning  of  the  cane  trash  had  been  found  injurious  to  the 
molasses,  bat  his  steam  apparatus,  represented  in  the  engrav- 
ing, completely  remedies  this  defect. 

Reference  to  the  Engraving. — a,  is  the  finishing  pan,  or  teach,  b, 
the  evaporating  copper,  e,  the[clarifier ;  this  last  is  gently  heated 
by  (be  flue/  from  the  distant  fires,  a  and  h  are  heated  by  the 
same  fire,  through  the  medium  of  two  separate  steam  boilers, 
rid  and  et  shews  the  depth  of  water  they  contain  ;  g  is  the  fire- 
door,  k  the  ashpit,  t  the  feed-pipe  for  supplying  water  when  ne- 
cessary, one  of  which  is  employed  to  each  steam  boiler,  k  k 
are  safety  valves  for  regulating  the  pressure  of  the  steam,  ■  the 
chimney.  Cocks  are  fixed  to  each  of  the  boilers  for  drawing 
off  the  water  and  the  steam,  which  cannot  be  shewn  in  the  see* 


t|* 

_  Mha 

.> 

ir   r^ME7~3 

■PA* 

*\ 

F~~ 

'•■•,  ■--^— " ''~~ 

-.- 

tional  view.  We  shall  now  conclude  by  quoting  some  of  the 
observations  of  the  patentee  on  the  subject.  The  bottom  of  the 
boilers  is  flat,  and  the  spaces  between  them  and  the  bottom  of 
the  sugar-pan  forms  the  boiler,  which  need  not  exceed  a  foot  in 
depth  for  the  largest  apparatus.  If  the  pans  projeel  beyond  the 
boilers,  it  will  be  found  advantageous ;  for  the  sides  being  cooler 
than  the  other  parts,  the  Quid  is  prevented  from  boiling  over, 
and  the  scorn,  ns  it  forms,  is  thrown  on  the  sides,  and  collected 
with  greater  facility.  The  steam  being  applied  to  every  part 
of  the  bottom  of  the  pan,  communicates  its  heat  to  the  liquor 
therein,  and  being  thereby  condensed,  descends  in  drops  of  wa- 
ter to  the  bottom  of  tbe  boiler,  and  is  again  raised  into  steam 
by  iho  heat  of  the  fire  underneath,  so  that  the  operation  conti- 
nually goes  on,  of  generating  and  condensing  in  the  same  vessel, 
thus  dispensing  with  force  pumps  and  complicated  feed  pipes  ; 
however  unequally  the  fire  may  act  on  the  boiler,  the  effect  on 
the  bottom  of  the  sngar  pan  is  perfectly  equalized  by  the 
intervening  stratum  of  steam,  an  advantage  peculiar  to  this 
apparatus.  The  steam  boiler  and  sngar  pan  are  made  of  thin 
copper,  or  iron;  and  lo  give  sufficient  strength   to  large  sur- 


faces, the;  are   united  by  riveted  bolts   at   abort  and  etas' 
distances,  thus    enabling    tain  metal    to    resist  amy    require*. 

Sugab,  Refining  of,  is  the  art  of  purifying  anger,  and  of  straw, 
a  superior  degree  of  whiteness  and  solidity.  The  excclleeceat 
muscovado  sugars,  or  such  as  have  not  been  refined  by  Ik* 
planter,  but  are  sent  borne  in  the  most  erode  stale,  consists  n 
their  whiteness,  dryness  or  freeness,  cleanness  and  sharpness, 
or  strength.  The  judicious  refiner  decides  upon  these  seven! 
qmili  ties  by  tbe  eye,  the  touch,  and  the  taste.  Tbe  first  open. 
lion  in  tbe  process  of  refining  is  that  of  ctemrimg  tkepau;  pre- 
viously to  which  they  are  charged,  by  throwing  aboet  sji 
quarts  of  fresh  bullock's  blood  (called  spice)  into  each  pan,  and 
filling  it  with  lime-water  to  about,  half  tbe  height  from  lie  sou 
torn  to  the  part  in  which  the  brace  is  fixed  ;  and  when  these  an 
well  stirred  together,  the  pan  is  filled  to  the  brim  with  rse 
sugar.  This  mass,  with  a  moderate  fire,  will,  in  about  rse 
hours,  be  brought  to  the  verge  of  boiling  boat :  but  it  ihoill 
not  be  allowed  actually  to  boil ;  and  in  tbis  time  the  earthy 
particles  of  the  sugar,  and  other  adventitious  imparities,  eiB 
be  separated  from  it  by  the  effect  of  the  beat,  and  tbe  cleaanaj 
quality  of  the  spice,  and  thrown  up  to  the  surface.  Aboet  tee 
quarts  of  spice  are  added  to  each  pan,  within  the  first  boar 
after  the  fires  are  lighted.  The  scum  thus  produced,  which  u 
usually  from  four  to  ten  inches  thick,  ia  fit  to  be  taken  off,  ekes 
the  surface  appears  black  and  dry,  and  not  greasy  ;  and  he 
gently  removed  witb  a  broad  skimmer  into  a  portable  tab,  snl 
conveyed  into  the  senm-cistern.  Having  done  this,  the  pas- 
man  stirs  together  a  ladleful  of  spice,  (e.  or.  about  a  quart.)  sat 
a  quantity  of  lime  water  (e.  or.  one  or  two  gallons,  as  tbe  cast 
may  require);  and  pours  this  mixture  into  eaob  pan.  Whca 
tbe  sugar  is  again  brought  to  a  scalding  heal,  it  throws  an  a 
second  scum,  not  so  foul  as  the  first,  which  is  removed  at 
before.  He  then  adds  a  fresb  quantity  of  apioe,  bat  less  this 
the  former,  and  repeats  this  operation  till  tbe  sugar  casts  as  a 
clean  milky  froth,  which  indicates  that  the  imparity  is  wholly 
extracted.  The  liquor  is  also  sometimes  examined  witb  a  bright 
silver  or  metal  spoon,  that  any  remaining  foulness  may  be  aw- 
covered.  In  the  making  of  doable  loaves,  powder  loaves,  er 
very  fine  single  loaves,  it  is  nsual  to  heighten  the  natural  colon 
of  tbe  sugar  by  the  addition  of  a  little  bine.  Foi  tbia  parpssc. 
when  the  pans  are  almost  clear,  the  quantity  of  aboet  six 
pennyweights  troy  of  the  finest  indigo,  finely  powdered,  aid 
filtered  through  a  piece  of  woollen  or  blanketing  in  a  basoa  of 
fresh  water,  and  well  stirred  together  in  a  bason,  is  thrown  iat* 
each  pan.  Tbe  sugar  being  once  raised  in  the  pan  after  taw 
infusion,  tbe  grosser  particles  of  the  colour  are  taken  off  is 
the  last  scum,  and  the  remainder  is  incorporated  with  the  sagir 
in  the  pan. 

The  penman  having  brought  the  sugar  to  the  cleanest  siaw. 
prepares  to  skip  it  off,  or  lo  shift  it  from  one  vessel  to  another; 
this  is  done  by  means  of  a  wooden  gutter  laid  along  tbe  pnu. 
and  opening  into  the  clarifying  cistern.  Over  this  cistern  epos 
large  iron  bars  is  fixed  an  oblong  basket,  about  sixteen  iaeha 
deep,  in  which  a  large  thick  blanket-is  fastened  :  and  uueact 
this  blanket  and  basket  the  sugar  liquid  passes  oat  of  tbe  tsi- 
ter ;  and  to  the  mass  a  quantity  of  syrup  is  ana  ally  adeei 
Having  measured  the  quantity  of  liquid  in  tbe  cistern  whs* 
rod  graduated  by  inches,  the  panman  pomps  back  into  Ike 
pans  either  the  sixth  or  ninth  part  of  the  whole,  a*  he  is  diicet- 
ed  by  the  supervisor  or  boiler  ;  and  tbe  pans  are  nil  seeebej 
together  by  means  of  a  trough.  When  tbia  is  done,  the  are  is 
stirred  up  to  a  considerable  degree  of  fierceness  ;  and  tbeeeon- 
racnees  a  new  operation,  viz,  evaporation.  In  this  part  of  Ike 
process  (the  day's  work  being  divided  into  three  fillings),  the 
panman  pamps  into  the  pan  one-ninth  part  of  the  quantity  ia 
the  cistern,  which  in  a  few  seconds  begins  to  boil,  and  mast  he 
continued  in  a  boiling  stale,  but  not  with  too  intense  afire  ;*vi 
to  prevent  the  sugar  from  boiling  up  to  the  surface  of  the  pas, 
or  from  boiling  over,  he  casts  a  small  quantity  (ni.  a  piece  as 
large  as  a  nutmeg  or  walnut,  as  the  case  may  require)  of  bailor 
or  grease  into  the  boiling  liquor.  Here  it  ia  to  be  observed  that 
sugar  should  boil  low  in  (he  pan,  and  yet  not  too  Bat  like  water. 
for  by  rising  hollow  from  the  bottom,  the  necessary  evaporation 
is  retarded,  and  the  sugar  is  exposed  to  the  action  of  tbe  Ere 
for  a  longer  time  than  it  ought  to  be.    In  a  space  of  time  (run 
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twelve  to  thirty  minutes,  the  Evaporation  will  have  produced  iti 
effect,  and  the  sugar  acquired  the  requisite  degree  of  viscous- 
aess.  This  state  will  be  indicated  by  various  circumstances  ; 
as  the  bubbles  dragging  heavily  over  the  surface  of  the  boiling 
mats,  and  by  the  clammy  liquid  falling  in  ropes  from  the  proof- 
stick  :  but  principally  by  that  test  which  is  called  the  proof. 
For  this  purpose  the  boiler  draws  the  stick  out  of  the  boiling 
liquid  with  his  right  hand,  and  placing  his  left  thumb  upon  the 
sugar,  draws  it  across  the  stick,  carrying  away  upon  the  end  of 
liia  thumb  as  much  of  the  sugar  as  will  bang  upon  it ;  he  then, 
by  means  of  a  candle  placed  in  a  black  box  called  the  proof- 
box,  and  by  repeated  trials  (drawing  the  sugar  to  a  thread  be- 
tween his  thumb  and  fore-finger)  determines  when  the  evapora- 
tion is  complete;  and  when  this  is  decided,  the  fire  is  smother- 
ed, and  nearly  quenched.  The  hot  sugar  liquor  is  then  removed 
by  means  of  basons  out  of  the  pans  into  coolers,  two  or  three 
gallons  being  left  in  each  pan,  to  prevent  the  bottom  from  being 
scorched ;  and  the  pans  are  again  supplied  with  a  quantity  of 
liquor  for  the  next  evaporation.  The  liquor  in  the  coolers  is 
gently  stirred,  to  prevent  a  crust  from  forming  on  its  surface. 

The  next  operation  in  refining  is  conducted  in  that  part  of  the 
ground-floor  of  a  sugar  house,  which  is  denominated  the  fill- 
house,  because  all  the  upper  floors  of  the  house  are  to  be  filled 
from  this ;  and  this  operation  consists  in  filling  the  moulds  with 
the  three  skippings  contained  in  the  coolers.  The  moulds,  in 
the  form  of  inverted  cones,  previously  prepared  by  soaking  and 
washing  them,  and  stopping  their  apertures  with  wet  linen  rags, 
are  placed  side  by  side,  and  in  rows  two  or  three  deep  ;  their 
number  is  to  suffice  for  the  quantity  of  liquor  in  the  coolers, 
which  is  estimated  by  the  number  of  basons  which  were  skip- 
ped off  from  the  pans ;  and  they  are  propped  up  by  other 
moulds  (commonly  such  as  are  broken)  placed  with  the  broad 
end  downwards,  in  front  of  the  outward  rank,  by  way  of  abut- 
ment; these  are  called  staffers.  The  sugar  being  previously 
stirred  in  the  coolers  in  order  thoroughly  to  mix,  each  skip. 
ping  is  ladled  out  of  the  coolers  in  succession,  and  not  all  at 
once,  (unless  the  fillings  are  small,  in  loaves,  and  always  in 
lumps,)  into  basons  conveniently  situated ;  and  these  are  car- 
rie  into  the  fill  house,  where  as  much  of  the  sogar  is  poured 
into  each  mould  as  will  fill  about  one  third  of  its  capacity ;  the 
same  quantity  is  again  poured  into  each  ;  and  at  the  third  time 
they  are  filled  to  the  brim. 

The  moulds  being  filled,  the  next  operation,  which  is  that  of 
stirring  the  sugar  in  them,  is  called  kmuling,  and  is  designed  to 
prevent  an  adhesion  to  the  mould,  and  to  lay  the  grain  of  the 
mass  even  and  regular  through  all  its  parts.  In  this  business 
each  man  takes  a  tool  made  of  wainscot,  called  a  knife,  and 
in  sise  proportioned  to  that  of  the  mould  to  be  stirred ;  with 
this  tool,  keeping  his  hand  over  the  centre  of  the  mould,  be 
scrapes  the  sugar  from  its  sides  by  successive  strokes  down- 
wards, carried  all  round ;  and  when  two  revolutions  are  per- 
formed, the  sugar  is  allowed  to  rest  some  minutes,  until  It  has 
acquired  some  firmness.  The  moulds  being  stirred  round  three 
or  four  tiroes,  according  to  the  direction  of  the  boiler,  are  no 
more  disturbed  till  they  are  pulled  up.— The  process  already 
described  relates  to  sugir  once  refined,  called  single  loaves: 
double  loaves  are  usually  cleared  with  the  whites  of  eggs 
instead  of  spice,  (two  hundred  of  which  are  necessary  to  each 
pan,)  and  with  fresh  water  instead  of  limo  water.  With  respect 
to  the  proof,  one  rule  only  can  be  laid  down.  viz.  the  sugar  must 
be  boiled  higher  as  the  moulds  which  contain  it  are  enlarged. 

Sugar  of  Roses,  is  white  sugar  clarified,  and  boiled  into  the 
consistence  of  rose  water.  When  thus  prepared,  it  is  formed  into 
small  losenges,  and  sometimes  into  grains  about  the  sise  of 
peas,  by  keeping  it  stirred  until  cold  and  dry.  It  \%  thought 
serviceable  to  soften  and  allay  acrimonies,  &cc.  of  the  breast. 

Sugar  Spirit.  This  is  a  name  given  by  distillers  to  a  spirit 
made  in  England,  Holland,  and  many  other  places,  from  the 
scum,  washings,  dross,  and  waste  of  a  sugar-refining  house.  It 
is  prepared  in  the  same  manner  with  that  from  malt  and  molas* 
ses.  and  is  frequently  used  to  adulterate  brandy,  rum,  6tc. 

SUGAR  of  Leap.     Acetate  of  lead. 

SUICIDE,  voluntary  self-murder ;  the  definitions  of  which, 
under  all  the  circumstances  that  may  occur,  iheir  various  con- 
nexions and  consequences,  involve  many  curious,  paradoxical, 
and  perplexing  questions.  * 


SUIT,  in  Law,  is  used  in  different  senses,  as,  1.  Suit  per- 
sonal.  2.  Suit  of  court,  or  suit  service,  is  an  attendance 
that  tenants  owe  to  the  court  of  their  lord.  3.  Suit  covenant, 
is  where  the  ancestor  hath  covenanted  with  another  to  sue 
to  his  court.  4.  Suit  custom,  when  a  man  and  bis  ancestors 
have  been  seized,  time  out  of  mind,  of  his  suit.  5.  Suit  real, 
or  regal,  when  men  come  to  the  sheriff's  torn  or  leet.  0.  Suit 
signifies  the  following  one  in  chase,  as  fresh  suit.  7.  It  signifies 
a  petition  made  to  the  king  or  any  great  person. 

SUKOTTRO,  a  genus  of  quadrupeds,  of  the  order  brut  a ; 
generic  character,  born  on  each  side  oear  the  eyes. 

SULPHATES.  Definite  compounds  of  sulphuric  acid  with 
the  salifiable  bases. 

SULPHITES.  Definite  compounds  of  sulphurous  acids  with 
their  bases. 

SULPHUR,  is  a  well-known  substance,  sold  in  the  form  of 
a  powder,  or  in  solid  pieces,  when  it  is  called  brimstone.  It  is 
found  in  the  neighbourhood  of  volcanoes  :  in  the  tract  of 
land  between  Naples  and  the  ancient  Bair,  called  Solfaterra, 
the  smoking  plains,  the  remnant  of  a  half-extinguished  voleano, 
it  is  found  in  great  abundance.  Sulphur  is  brought  in  large 
quantities  to  this  country  from  Mount  Etna  in  Sicily,  but  is  to 
be  found  in  greater  or  less  quantities  near  all  volcanoes,  of 
which  the  number  throughout  the  world  is  very  great.  Sulphur 
is  often  found  in  coal  mines,  and  indeed  the  common  coal  in 
our  fires  more  or  less  contains  this  mineral.  It  is  often  found 
combined  with  iron,  copper,  and  other  metals,  when  it  is  called 
pyrites. 

SULPHURETS,  are  combinations  of  alkalies,  earths,  or 
metals,  with  sulphur ;  hence  a  substance  is  said  to  be  "  sulphu- 
retted," when  it  is  combined  with  sulphur. 

SULPHURIC  ACID,  is  generally  procured  by  burning  a 
mixture  of  sulphur  and  nitre  in  chambers  lined  with  lead. 
Sulphuric  acid  is  a  liquid  somewhat  of  an  oily  consistence, 
transparent  and  colourless  as  water,  without  any  smell,  and 
of  a  very  strong  acid  taste.  When  applied  to  animal  or 
vegetable  ^  substances,  it  very  soon  destroys  their  texture. 
— Sulphuric  acid  may  be  prooured  by  the  following  process  : 
put  into  a  glass  retort  two  parts  of  sulphuric  acid  and  one  part 
of  mercury,  and  apply  the  heat  of  a  lamp  ;  the  mixture  effer- 
vesces, and  a  gas  issues  from  the  beak  of  the  retort,  and  may 
be  received  in  glass  jars  filled  with  mercury,  and  standing  in  a 
mercurial  trough.    This  gas  is  sulphurie  acid. 

SUM.  in  Mathematics,  signifies  the  quantity  that  arises  from 
the  addition  of  two  or  more  magnitudes,  numbers,  or  quantities 
together. 

SUMACH.  Common  sumaeb  (rhus  ooriaria)  is  a  shrub  that 
grows  naturally  in  Syria,  Palestine,  Spain,  and  Portugal.  In 
the  two  last  it  is  cultivated  with  great  care.  Its  shoots  are  cut 
down  every  year  quite  to  the  root,  and  after  being  dried,  they 
are  reduced  to  a  powder  by  a  mill,  and  thus  prepared  for  the 
purpose  of  dyeing  and  tanning. 

SUMMONS,  in  Law,  the  citing  or  calling  a  person  into  any 
court,  to  answer  a  complaint,  or  to  give  evidence  in  cases  that 
may  require  his  testimony. 

SUN.    See  Astronomy. 

SUNDAY,  the  first  day  of  the  week,  and  thus  called  by  our 
idolatrous  ancestors,  because  on  this  day  the  sun  was  worship- 
ped. It  is  now  more  properly  called  the  Lord's  day,  as  comme- 
morating the  resurrection  of  our  Lord  ;  or  Sabbath  Day,  being 
substituted  under  the  gospel  dispensation  for  the  seventh  day 
that  was  held  sacred  under  the  law. 

SUPERCARGO,  a  person  employed  by  merchants  to  go  a 
voyage,  and  oversee  their  cargo  or  lading,  and  dispose  of  it  to 
the  best  advantage. 

SUPERFICIES,  in  Geometry,  magnitude  considered  as  hav- 
ing two  dimensions,  or  an  extension  in  length  and  breadth,  but 
as  being  destitute  of  thickness  or  depth. 

SUPERFINE,  in  the  Manufactories,  sword  used  to  express 
the  superlative  fineness  of  a  stuff.  The  term  applies  both  to 
the  materials  and  texture.  Among  gold  and  silver  wire  draw- 
ers, that  is  said  to  be  superfine  which  is  reduced  to  a  hair-like 
sise. 

SUPERLATIVE,  in  Grammar,  an  inflexion  of  an  adjective, 
denoting  the  highest  or  lowest  degree  of  the  quality  the  word 
was  intended  to  express.    In  English,  the  superlative  is  gene. 
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rally  formed  by  the  addition  of  est,  as  wis***,  poor***,  blacks, 
fee.  Wheo  the  word  baa  more  than  two  syllables  in  iU  positive 
state,  the  superlative  is  expressed  by  the  prefixing  of  surf,  as 
most  honourable,  mast  tremendous. 

SUPERNUMERARY,  something  over  and  above  a  fixed 
number.  In  several  of  the  offices  are  supernumerary  clerks, 
to  be  rea<Jy  on  extraordinary  occasions.  There  are  also  super, 
numerary  surveyors  of  the  excise,  to  be  ready  to  supply  vacan- 
cies when  they  fall ;  these  have  but  half-pay. 

SUPERSEDEAS,  a  writ  that  lies  in  a  great  many  cases,  and 
signifies,  in  general,  a  command  to  stay  proceedings,  on  good 
cause  shewn,  which  ought  otherwise  to  proceed.  By  a  supersedeas, 
the  doing  of  a  thing  which  might  otherwise  have  been  lawfully 
done,  is  prevented ;  or,  a  thing  that  has  been  done,  is,  notwith- 
standing it  was  done  in  a  due  course  of  law,  thereby  made  void. 
A  supersedeas  is  either  expressed  or  implied;  an  express 
supersedeas  is  sometimes  by  writ,  sometimes  without  writ; 
where  it  is  by  writ,  some  person  to  whom  the  writ  is  directed, 
is  thereby  commanded  to  forbear  the  doing  something  therein 
mentioned ;  or  if  the  thing  has  been  already  done,  to  revoke,  as 
that  can  be  done,  the  act  A  person  can  be  superseded  out  of 
prison,  when,  by  the  practice  of  the  court,  the  plaintiff  has 
omitted  to  proceed  in  due  time  against  him. 

SUPPLEMENT  of  an  Arc,  in  Geometry,  is  the  number  of 
degrees  that  it  wants  of  being  an  entire  semicircle :  as  comple- 
ment signifies  what  an  arc  wants  of  being  a  quadrant  In 
Literature,  supplement  is  an  appendage  to  a  book,  which  sup- 
plies what  was  deficient  in  it 

SUPPLICaYIT,  in  Law,  a  writ  issuing  ont  of  the  court  of 
King's  Bench,  or  Chancery,  for  taking  surety  of  the  peace, 
when  one  is  in  danger  of  being  hurt  in  his  body  by  another. 

SUPPORTERS,  in  Heraldry,  figures  standing  on  the  scroll, 
and  placed  by  the  side  of  the  escutcheon,  and  seeming  to  sup- 
port or  hold  up  the  same.  They  are  sometimes  human  figures, 
and  at  other  times  animals,  and  creatures  of  the  imagination. 

SUPPURATION,  in  Surgery,  denotes  the  process  by  which 
purulent  matter  is  formed  in  cases  of  abscesses,  ulcers,  &c. 

SUPPURATIVES,  are  medicines  that  ripen  and  promote 
suppuration. 

SUPREMACY,  in  English  polity,  is  the  sovereignty  of  the 
king  over  the  church  as  well  as  the  state  of  which  be  is  the 
established  head.  Among  the  Roman  Catholics,  this  supremacy 
in  all  ecclesiastical  matters  is  lodged  in  the  pope. 

SURA,  the  name  of  a  liquor  in  the  East  Indies,  made  of  the 
juice  that  is  extraoted  from  the  cocoa-tree.  It  is,  jhowever, 
not  held  in  very  high  estimation. 

SURCINGLE,  a  girdle  with  which  the  clergy  of  the  church 
tie  their  cassocks.  It  is  also  a  girth  that  comes  over  the  sad- 
dle, and  binds  it  firmly  to  the  horse. 

SURD,  in  Arithmetic  and  Algebra,  denotes  any  number  or 
quantity  that  is  incommensurable  to  unity,  otherwise  called  an 
irrational  number  or  quantity. 

SURETY,  in  Law,  generally  signifies  the  same  with  bail. 

Surety  of  the  Peace.  A  justice  of  the  peace  may,  according 
to  his  discretion,  bind  all  those  to  keep  the  peace,  who  in  his 
presence  shall  make  any  affray,  or  shall  threaten  to  kill  or  beat 
any  person,  or  shall  contend  together  in  hot  words ;  and  all 
those  who  shall  go  about  with  unlawful  weapons  or  attendance 
to  the  terror  of  the  people ;  and  all  such  person  as  shall  be 
known  by  him  to  be  common  barrators ;  and  all  who  shall  be 
brought  before  him  by  a  constable  for  a  breach  of  the  peace  in 
the  presence  of  such  constable ;  and  all  such  persons,  who  hav- 
ing been  before  bound  to  keep  the  peace,  shall  be  convicted  of 
having  forfeited  their  recognizance.    Lamb.  77. 

Surety  of  the  good  behaviour ,  includes  the  peace,  and  he  that 
in  bcund  to  the  good  behaviour,  is  therein  also  bound  to  the 
peace ;  and  yet  a  man  may  be  compelled  to  find  securities  for 
the  good  behaviour  and  the  peace. 

SURF,  the  swell  of  the  sea,  which  breaks  upon  the  shore,  or 
any  rock  lying  near  the  surface,  which  renders  such  places 
dangerous. 

SURFEIT,  an  indisposition  occasioned  by  eating  or  drink- 
ing to  excess,  or  overcharging  the  stomach.  It  is  usually 
attended  with  eruptions,  and  sometimes  with  fever 

SURGERY,  is  the  art  of  curing  or  alleviating  diseases  by 
local  and  external  applications*  manual  or  instrumental.    As  a 


seJtMe,  i!  may  be  denned,  that  department  of  wan  ladies  the* 
susceptible  of  alleviation  or  cure. 

SURNAME,  a  name  added  to  the  proper  or  baptismal  ass*, 
to  denominate  the  person  of  such  a  family.  These  hcrcditoij 
nasaet  were  first  introduced  by  the  Romans,  on  account  of  tew 
league  with  the  Sabine*. 

SURPLICE,  the  habit  of  the  officiating  clergy  in  the  chorea 
of  England. 

SUR-REBUTTER,  a  second  rebntter. 

SURREJOINDER.  As  a  rejoinder  U  the  defendant's ts- 
swer  to  the  replication  of  the  plaintiff,  so  a  Mr-rejoinder  is  the 
plaintiff's  answer  to  the  defendant's  rejoinder. 

SURRENDER,  a  deed  or  instrument  testifying  that  the  par. 
tioular  tenant  of  lands  or  tenements  for  life  or  years,  does  ssnV 
ciently  consent  and  agree,  that  he  who  has  the  next  or  iisnr 
diate  remainder  or  reversion  thereof,  snarl  also  have  the  present 
estate  of  the  same  in  possession ;  and  that  ho  yields  and  fives 
up  the  same  to  him ;  for  every  snrrenderer  ooght  sorthwhn  to 
give  possession  of  the  things  surrendered. 

SURROGATE,  one  who  is  substituted  or  appointed  at  tat 
room  of  another ;  as  the  bishop  or  chancellor's  surrogate* 

SURSOLID,  in  Arithmetic,  the  fifth  power  of  a  nnouto,* 
the  fourth  multiplication  of  any  number  considered  as  a  rest 

SURVEY,  in  Law,  the  ascertaining  of  the  boundaries  aid 
royalties  of  a  manor,  or  estate  in  lands,  and  also  of  the  teesrt 
of  the  respective  tenants,  and  the  rent  and  value  of  the  estate. 

SURVEYORS  of  the  Navy,  two  officers  who  sit  at  a* 
navy  board,  being  invested  with  the  charge  of  building  sad 
repairing  his  majesty's  ships  at  the  different  dock-yards  ef  tss 
kingdom;  for  which  purpose  they  aro  trained  to  the  theory  aid 
practice  of  ship-building. 

SURVIVOR,  in  Law,  signifies  the  longer  liver  of  two  jeitt 
tenants,  or  any  two  persons  joined  in  the  right  of  any  tainx. 

SURVIVORSHIP.  Payments  which  are  not  to  bemads 
till  some  future  period,  are  termed  reversions,  to  distinyshh 
them  from  immediate  payments.  These  being  founded  oe  ess- 
tingencies,  form  a  most  intricate  subject  of  calculation.  Sum- 
vorship  belongs  only  to  those  who  survive  other  individaahvsa 
the  probable  extent  of  whose  lives  the  calculations  are  mast, 
and  the  probable  longevity  of  theirs  who  survive. 

SUS,  the  Hog,  in  Natural  History,  a  genus  of  irnmanHa,  ef 
the  order  bellum.    These  animals  are  allied  by  their  teeth  is 
the  carnivorous   quadrupeds,  and  by  their  cloven  feet  to  tat 
ruminating  ones.    They  feed  almost  indifferently  upon  ankssl 
and   vegetable   substances,  devouring   with    avidity  what  n 
most  nauseous  and  disgusting.    They  use  their  snout  ia  a*j» 
ging  up  the  ground  in  quest  of  roots,  are  fond  of  rolling  sad 
wallowing  in  mud,  and  distinguished  by  extreme  fiuasnllj 
There  are  six  species,  of  which  the  following  is  the 
portant. — The  common  hog.    All  the  varieties  of  this 
originate  in   the  wild  boar,  which  is  found   in    most 
temperate  regions  of  Europe  and  Asia.    It  is  smaller  than  He 
domesticated:  animal,  and  uniformly  of  a  dark  gray  eolesv;  ap- 
proaching to  black.    It  is  armed  with  formidable  tusks,  ssne- 
times  ten  inches,  or  even  more,  in  length ;  those  in  the  essw 
jaw  curving  inwards,  and  capable,  from  their  sine,  strength,  ssd 
sharpness,  of  inflicting  the  most  dreadful  wounds,     left* 
these  animals  attain  their  third  year,  they  are  gregarious,  sni 
particularly  when  danger  is  at  hand,  they  muster  in  miss  nun 
parties,  and  with  great  promptitude,  at  the  signal  of  aJsru. 
Uniting  thus,  they  present  so  formidable  an  array,  as  speedily 
to  disperse  the  enemy|;  few  creatures,  or  none,  daring- to  esu- 
mence  an  attack  against  such  a  combination  of  strength  asd 
valour  as  they  exhibit.    When  the  wild  boar  is  complete  ia 
growth,  be  depends  upon  his  solitary  exertions  for  bis  ptoitebss, 
is  seldom  seen  in  society,  ranging  the  forests  alone;  rarer* 
commencing  an  attack,  as  his  food  consists  almost  safcrjnf 
roots  and  vegetables,  but  repelling  one  with  all  the  fierceness  sf 
courage,  and  all  the  resentment  of  retaliation* — The  sney- 
roussa,  is  remarkable  for  the  form  and  situation  of  the  sjpscr 
tusks,  which  are  placed  externally,   and   turn  upwards  is  s 
curve  towards  the  forehead.    It  abounds  in  the  Indian  islands, 
lives  solely  on  vegetables,  and  rests  itself,  in  sleep,  by  booiiaf, 
its  upper  tusks  round  the  branch  of  a  tree.    It  can  swim  with 
rapidity,  and  is  valued  for  food. — The  Mexican  hog,  or  peesii 
is  the  only  animal  of  the  genus  native  of  America,  where  it  is 
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particularly  if  the  diver  attacks  him  there  with  all  bit  power. 
For  two)  swimmer*,  the  labour  it  easier,  because  they  can  mu- 
tually relieve  each  other. 

SWINR.     SttSvr. 

SWIVEL,  n  small  piece  of  artillery,  carrying-  a  shot  of  half 
a  pound,  nnrl  fixed  in  a  socket  on  the  top  of  a  ship's  slile.  stern, 
or  bow,  and  also  in  the  tops;  the  trunnions  of  this  piece  are 
contained  in  a  sort  of  iron  crotch,  whose  lower  end  terminates 
ID  a  cylindrical  pivot  resting  in  the  socket,  so  ax  to  support  tlio 
weight  of  (lie  cannon,  ily  means  of  this  swivel  (which  gives 
name  to  the  piece  of  artillery)  and  an  iron  handle  on  lis  casca- 
brl,  the  rub  may  be  directed  by  hand  to  a.ny  object.  Swirtt  is 
also  a  strong  link  of  iron  used  in  moo  ring-chains,  Ice.  which 
permits  the  bridles  to  be  turned  repeatedly  round,  as  occasion 

SWORD.  A  weapon  used  either  in  cutting  or  thrusting; 
the  usual  weapon  of  fights  hand  to  hand.  It  also  signifies 
figuratively,  destruction  by  war ;  as,  fire  and  sword. 

SYCAMORE,  (A"r  PieuHoplatattm,)  the  Plant  Tree  of 
Scotland,  and  Fieui  Sgeamortu,  the  Egyptian  Fig-trrt ;  both  grow 
to  a  large  sice.  The  wood  of  the  former  is  soft,  white,  and 
chiefly  valued  by  turners. 

SYLLABUB,  a  kind  of  compound  drink,  chiefly  to  demand 
during  summer.  It  is  ordinarily  made  of  while  wine  and  sugar, 
into  which  some  new  milk  is  thrown  by  a  syringe.  The  ingre- 
dients, however,  vary  in  different  hands,  as  also  the  proportions 
of  the  articles  used. 

SYLLOGISM,  in  Logic,  an  argument  or  term  of  reasoning, 
consisting  of  three  propositions;  the  two  first  of  which  are 
called  premises,  and  the  last  the  conclusion :  as.  Every  creature 
possessed  of  reason  and  liberty,  is  accountable  for  his  actions. 
Man  is  a  ereature  possessed  of  reason  and  liberty;  therefore 
man  is  accountable  for  his  actions. 
1  SYMBOL,  a  sign  or  representation  of  any  moral  subject  by 
the  images  or  properties  of  things  natural.  Thus,  courage  finds 
its  symbol  in  the  lion,  parental  affection  in  the  pelican,  &c. 
Among  Christians,  brcsdand  wine  are  symbols  of  the  body  and 
blood  of  Christ. 

SYMPATHY,  an  agreement  of  affections  and  inclinations, 
or  a  conformity  of  humours,  temperaments,  and  natural  quali- 
ties, which  makes  two  persons  pleased  and  delighted  with  each 
other.  The  various  opinions  that  have  been  entertained  re- 
specting the  power  of  sympathy,  have  led  to  many  curious  and 
romantic  speculations. 

SYMPHONY,  in  Music,  properly  denotes  a  consonance  or 
concert  of  several  sounds  agreeable  to  the  car,  whether  vocal  or 
instrumental,  called  also  harmony. 

SYMPTOM,  in  Medicine,  denotes  any  change  in  the  body 
or  Its  functions,  (perceptible  either  to  an  observer,  or  to  the 
patient  himself.)  which  indicates  disease. 

SYNAGOGUE,  literally  imports  an  assembly  or  congrega- 
tion ;  bat  it  is  now  restricted  to  a  particular  assembly  of  the 
Jews,  met  to  perform  the  offices  of  their  religious  worship. 

SYNCHRONISM,  the  happening  of  several  things  or  events 
together,  at  or  in  the  same  time. 

SYNCOPE,  in  Physiology,  fainting. 

SYNECDOCHB,  in  Rhetoric,  a  figure,  in  wbieb  lac  whole  of  a 
thing  is  put  fur  a  part  of  it  only,  or  a  part  for  a  whole.  This 
figure  is  of  very  considerable  latitude ;  and  is  used,  1st,  when 
the  genus  is  put  for  the  species;  '.Idly,  when  the  species  is  put 
for  the  genus ;  3dly.  when  the  essential  whole  is  put  for  one  of 
its  parts ;  4thly,  when  the  matter  or  form  is  put  fur  the  whole 
being;  5thly,  the  whole  for  a  part ;  or  lastly,  the  pari  for  the 
whole. 

SYNOD,  in  church  history,  is  a  council  or  meeting  of  eccle- 
siastics, to  consult  on  matters  of  a  religious  nature. 

SYNTAX,  in  Grammar,  the  proper  construction  or  due  dis- 
position of  the  words  of  n  language  into  sentence*. 

SYNTHESIS,  in  Logic,  a  method  of  pursuing  truth  by 
reasons  drawn  from  pre-established  principles,  or  propositions 
already  proved,  and  ihus  proceeding  by  a  regular  chain,  until 
we  reach  the  conclusion. 

SYPHON.  Oh  the  mart  erf-wire  Ump/oifmnil  -f  tit.  The 
syphon,  one  of  the  most  simple  but  al  the  same  lime  Interesting 
of  hydraulic  instruments,  may  be  very  considerably  extended. 
We  shall  at  present  content  ourselves  with  pointing  out  Ibc  ad- 


vantage with  which  it  may  be  applied  to  the  conveyance  of 
water  to  a  distance  over  eminences,  from  a  spring,  well,  fcc. 
properly  situated  for  the  purpose.  The  usual  methods  of  con- 
veying water  in  such  situations  are  either  by  cutting  away  the 
eminence  to  lay  a  pipe  at  a  sufficient  depth  to  obtain  a  fall,  or 
by  raising  the  water,  by  means  of  a  pump,  to  a  reservoir,  and 
conveying  it  thence  by  a  pipe  to  the  situation  required:  both 
these  methods  we  consider  objectionable ;  thu  former,  because 
of  the  great  labour  and  expense  attending  the  execution,  be- 
sides the  difficulty  of  getting  to  the  pipe  in  ease  of  a  leak  or 
stoppage;  and  the  latter,  on  account  of  the  original  expense,  the 
continual  labour  of  pumping,  liability  of  ibe  pump  to  get  out  of 
repair,  Ike. 

The  syphon  is  liable  to  few  or  none  of  Ihese  objections  ;  and 
the  reason  itbas  been  so  little  employed  is  probably  the  difficulty 
or  the  expense  of  exhausting  the  air  from  uut  of  the  syphons  on 
a  large  scale.  To  obviate  this,  may  be  adopted  the  following 
simple  and  easy  method  of  setting  any  syphon  to  work,  how- 
ever large  its  dimensions,  provided  the  perpendicular  height 
of  the  shorter  leg  is  not  greater  than  ihe  oulumn  of  water  capa- 
ble of  being  raised  hy  the  pressure  of  the  atmosphere.  This 
method  is  not  only  simple,  and  nsy  to  be  repeated  when  neces- 
sary, hut  attended  with  so  trilling  an  expense  as  must  remove 
any  objection  on  that  score. 


■  a  •  represents  the  surface  of  the  ground  ,  •  t  d  r,  a  well,  the 
depth  of  which  we  will  suppose  to  be  seven  yards,  and  the 
depth  of  water  one  yard  ;  /  the  situation  where  the  water  is 
wanted,  the  distance  of  which  from  the  well  is  immaterial, 
A  A  A,  the  syphon  ;  at  the  extremity  of  the  shorter  leg  It,  which 
is  immersed  in  the  water,  is  a  valve  openine  upwards,  and  at 
the  other  extremity  is  a  cock,  which  may  either  be  a  common 
one,  or  one  with  a  ball.  Sic.  according  to  circumstances ;  at  the 
crown  of  the  syphon,  a  pipe  C  is  soldered  to  the  highest  part  of 
the  bend,  for  Ihe  purpose  of  filling  the  syphon  with  walrr,  and 
which  must  be  done  gradually,  to  admit  the  air  to  escape  as  the 
water  descends.  When  Ihe  syphon  is  quite  filled  with  tin-  wa- 
ter, the  top  of  the  pipe  C  must  be  made  perfectly  air-ii  :ht,  by 
means  of  a  screw-cap,  with  a  collar  of  leather,  or.  if  on  -i  large 
scale,  by  means  of  a  flange,  with  screw  bolls  and  no'*,  tec. 
When  this  is  done,  turn  the  cock  at/,  and  the  water  will  com- 
mence tiiul  continue  a  rapid  stream,  as  Ionic  as  anv  remains  in 
the  veil.  Great  rare  must  of  course  he  taken  that  the  pipe 
composing  the  syphon  is  good,  and  perfectly  air-light. 

SYRINGE,  an  instrument  so  constructed  as  to  im'uilic  a 
quantity  of  any  fluid,  and  to  squirt  or  expel  the  same  with  vio- 
lence. The  uses  to  which  the  syringe  has  of  late  been  applied, 
have  rendered  it  sit  important,  that  for  one  invented  In  Mr. 
Re. ii I  a  patent  has  liren  olilained.  and  its  vast  utility  reudeis  it 
worthy  of  a  particular  description.  In  eases  of  swalluwins; 
poison,  it  has  been  so  repeatedly  and  aueeessfully  ttied.  that 
no  doubt  can  remain  as  to  its  intrinsic  value.  The  apparatus 
consists  of  the  pump,  uow  generally  known  by  the  neir.u  of  Ihe 
"Stomach  Pump,"  the  oesophagus  lube,  three  leathern  lubes, 
and  three  ivory  pipes,  (which  last,  with  the  third  leathern  lubr. 
is  used  only  for  enemas,)  and  n  brass  socket.  The  cylinder  of 
the  pump  or  syringe,  (made  in  brass  and  in  silver.)  is  about 
seven  inches  in  length,  nud  one  inch  in  diameter,  contracted  at 
its  apex  into  a  small  opening  for  reri tying  tbe  extremity  of  an 
elastic  tube,  which  is  passed  into  il.e  snimarli.  Within  ibis 
openins  is  a  chamber  conlaining  a  s'lhrricil  valve,  which,  by 
rising  into  the  upper  part  of  Ihe  chamber,  where  a  vacuum  is 
formed  by  elevating  the  piston,  admits  Ibe  fluid  to  pus  freely 
into  the  syringe,  but  as  soon  as  Ihe  piston  is  depressed,  the 
contents  of  the  syringe  press  the  valve  close  upon  the  aperture, 
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mad  prevent  iti  escape  through  the  opening;  by  which  it  wu 
received.    To  give  exit  to  the  contents  of  the  syringe,  a  side 
branch  K  constructed,  furnished  with  a  valred  chamber,  similar 
to  the  one  above  described,  bat  so  placed  aa  to  act  in  direct 
opposition  to  it,  so  that  when  the  syringe  has  been  filled  from 
the  extremity,  and  pressure  is  made  Lj  depressing  the  piston, 
the  fluid  closes  the  lower  valve,  and  opens  the  lateral  one,  and 
engraving.    Figure  A  represents  the  operation  of  in- 
jecting finds  into  the  stomach,  to  dilute  the  poison  pre- 
vious to  its  extraction.    This  is  effected  in  the  following 
manner: — Screw  the  two  first  lengths  of  the  leathern 
lafae  to  the  lateral  branch  of  the  syringe,  and  next  the 
detached  socket  to  the  extremity  of  the  former.     The 
rvsuptiagus  tithe  is  now  to  be  passed  through  the  month 
into  the  stomach,  which  being  done,  insert  the  brass 
joint  at  its  extremity,  into  the  socket  at  the  end  of  the 
leathern  tabes.     The  fluid  to  be  injected,  being  pnt  into 
a  basin  or  other  shallow  vessel,  the  end  of  the  syringe 
is  immersed  in  it,  and  the  piston  being  pnt  into  action, 
any  quantity  may  be  thrown  into  the  stomach  that  shall 
be  desired. 

Emptying  lit  Stomaek. — A  sufficient  quantity  of  flaid 
having  been  injected  into  the  stomach  by  the  above  pro- 
cess, the  enema  tube  is  to  be  withdrawn  from  the  oeso- 
phagus tube,  (without  removing  the  former  from  the 
syringe,  or  the  latter  from  the  stomach,)  and  the  joint 
of  the  oesophagus  lube  inserted  into  the  extremity  of 
the  syringe;  let  an  assistant  now  hold  a  vessel  to  the 
end  of  the  enema  tube,  and  by  working  the  piston,  the 
contents  of  the  stomach  may  speedily  be  pumped  into 
it,  as  shewn  in  figure  B  or  the  drawing.  By  thus  trans, 
ft  ciing  the  eod  of  the  oesophagus  tone  from  one  si  lux- 


judged  necessary  by  the  operator.  Thus  it  is  seen  that 
the  syringe  is  furnished  with  two  valvular  apertures, 
through  one  of  which  the  contents  of  the  stomach  pass 
into  the  cylinder,  sad  are  then  immediately  forced 
through  the  other  into  the  receiving  vessel.  This  double 
operation  is  effected  by  repeated  strokes  of  the  piston, 
which  slides  so  easily,  that  an  infant  may  use  it.  The 
manner  in  which  the  syringe  is  held  in  the  two  separate 
operations,  it  very  important.  In  the  first,  as  is  seen  in  the 
engraving,  a  perpendicular  position  is  the  most  eligible ;  but  in 
the  second,  the  syringe  must  be  held  in  an  inclined  position,  at 
about  an  angle  of  45°,  with  the  lateral  tube  upward*.  These 
positions  preserve  the  valves  upon  their  proper  bearings,  with- 
out which  the  instrument  cannot  act  perfectly. 

A  New  Method  of  Operating  with  Read'i  Patent  Syringe. — Au 
improved  mode  of  removing  poison  from  the  stomach  with  this 
instrument  was  first  adopted  in  St.  Thomas's  Hospital,  and  has 
since  been  performed  successfully  in  a  variety  of  cases,  as 
represented  in  the  following  sketch,  a,  a  guard,  to  be  intro- 
duced between  the  teeth,  for  protecting  the  oesophagus  tube 
from  injury. 


This  is  by  far  the  quickest,  easiest,  and  most  simple  mode  of 
operating  that  has  hitherto  been  devised,  requiring  no  shifting  of 
the  apparatus,  nor  interruptions  of  the  operation.      It  consists 


simply  in  filling  the  stomach,  (according  to  the  method  of  If- A. 
in  the  preceding  engraving,)  until  surcharged,  or  owtil  it  began) 
to  react  upon  its  contents,  when  the  fluid  regurgitate*  by  wW 
mouth.  The  pumping  being  now  continued,  the  content*  at  fa- 
st omach  arc  washed  up,  and  forced,  by  the  power  of  the  peam, 
through  the  oesophagus  (by  the  side  of  the  tabe)  into  a  testa1 
held  under  the  chin  to  receive  it.  The  operation  mv  be  sse- 
tinued  as  long  aa  the  surgeon  thinks  proper,  or  until  the  ffsai 
returns  unchanged,  which  indicates  the  thoroughly  das**** 
state  of  the  stomach.  The  operator  may  occasionally  saaueas 
the  action  for  an  instant,  if  necessary,  to  allow  the  patient  » 
inspire.  By  this  means  ihe  fluid  may  be  injected^ntneqeaaaxT 
of  three  quarts  a  minute—  -But  it  is  cot  merely  to  Use  exwrewar 
or  poisons  from  the  stomach  that  the  use  of  the  patent  syriscv 
is  confined,  as  may  be  gathered  from  the  following  psrfssssni 

Injecting  the  Bladder.— In  cases  of  retention  of  urine,  it  fre- 
quently happens,  that  in  consequence  of  hansnorrhage  and  fan* 
causes,  the  catheter  becomes  so  obstructed  that  una  Uawlsr 
caonot  be  emptied.  It  was  suggested  to  Mr.  Scott  by  Dr. 
Cloquet,  a  celebrated  surgeon  of  Paris,  to  effect  this  p 
by  fixing  a  pump  to  the  catheter.  The  patent  syringe  pa 
this  operation  with  extreme  facility,  and  has  been  h~ 
with  the  entire  approbation  of  Dr.  Croquet.  For  u 
bladder,  which  is  an  operation  every  day  becoming  _ 

quent,  it  is  of  course  equally  eligible.    For  these  p_r 

Mr.  Read  ha*  constructed  elastic  gum  cathctera,  to  be  fand  II 
the  extremity  of  the  enema  tube:  see  e  in  the  IbBOwiwf  en- 
graving. 

As  an  apparatus  for  conveying  nourishment  into  the  stossact 
of  persons  afflicted  with  stricture  of  the  eaaophsnrttc,  and  saves- 
lating  liquids  in  eases  of  suspended  animation,  the  pal  rat 
syringe  is  found  to  possess  obvious  advantages. 

Cuming  and  Drawing  Ike  JUrcmtti.— This  pump  is  also  tnsasli 
of  being  adjusted  to  cupping-glasses,  by  which  any  degree** 
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exhaustion  can  be  made,  tbmt  the  operator  desires ;  and  Id  the 
same  aaaooer  it  may  be  rendered  a  very  effectual  instrument 
lor  drawing  the  breasts  of  puerperal  females.  Mr.  Rend  has 
had  glasses  made  for  these  uses,  which  may  be  obtained  with 
the  rest  of  the  apparatus :  see/,£,  in  the  succeeding  engraving. 

Tobacco  Fumigation  and 
Enema  Injection. — Tobac- 
co Fumigation.  Figure  C 
in  the  first  Plate,  repre- 
sent* the  syringe  with  a 
canister,  for  the  purpose 
of  injecting  tobacco  fumes 
into  the  intestines.  It 
i%  nsed  in  the  following 
manner :  lTnscrew  the  cap 
of  the  canister,  and  take 
out  the  perforated  plun- 
ger ;  put  in  the  tobacco 
(half  an  ounce,  or  an 
ounce)  and  replace  the  plunger  Nghtly  upon  it;  then  put  on 
the  cap,  and  screw  it  to  the  end  of  the  syringe;  bold  a  lighted 
candle  close  under  the  bottom  of  the  canister,  and  a  stroke  or 
two  of  the  piston  of  the  syringe  will  light  the  tobacco.  The 
enema  tubes  being  now  fixed  to  the  side  branch,  and  the  pipe 
introduced  into  the  rectum,  the  tobacco-smoke  is  forced  into 
the  intestines  as  long  as  the  syringe  is  worked  in  the  usual 
manner. 

Operation  of  odminiMerimg  Enenuu. — We  bate  lastly  to  speak 
of  mis  syringe  as  an  instrument  for  administering  enemas, 
which  was  the  original  intention  for  which  it  was  constructed, 
and  in  this  point  of  view  it  is  of  the  highest  importance.  On 
this  subject  Mr.  Read  has  been  favoured  with  the  following 
remarks  from  the  pen  of  Mr.  Scott,  and  we  gladly  avail  our- 
selves of  his  permission  to  insert  them. 

"  The  objects  of  administering  enemas  are  considered  to  be  of 
three  kinds:  1st,  For  softening  and  diluting  retained  fasces; 
Qodly,  For  stimulating  the  bowels,  and  thus  provoking  evacua- 
tions ;  and,  3rdlyv  For  producing  mechanical  distension.  It 
must  be  obvious  to  every  medical  practitioner,  bow  very  in- 
adequate the  old  apparatus  of  the  pipe  and  bladder  is  to  the 
completion  of  these  objects ;  and  thence  it  is  that  various  in- 
struments have  been  at  different  times  devised,  to  remedy  the 
deficiency ;  but  ingenuity  had  been  exorcised  in  vain,  and 
the  profession  were  still  in  need  of  an  instrument  to  effect  these 
valuable  ends,  until  the  patent  syringe  supplied  the  desired 
means.  It  had  hitherto  been  the  custom  of  surgeons,  in  ad- 
ministering enemas,  to  throw  up  three-quarters  of  a  pint,  or  a 
pint,  of  fluid  ;  and  a  clyster,  even  in  the  severest  cases,  rarely 
exceeded  the  latter  quantity.  Now,  by  an  attention  to  the 
anatomical  structure  of  the  lower  intestines,  it  must  be  appa- 
rent that  sach  a  quantity  would  be  incapable  of  effecting  more 
than  a  mere  solution  of  the  feculent  matter  contained  in  the 
rectum,  and  of  stimulating  this  bowel  only  ;  for  the  calibre  of 
the  rectum  is  so  great,  that,  under  ordinary  circumstances,  it 
can  of  itself  contain  a  pint  of  fluid.  Most  commonly  the  cause 
of  constipation  exists  in  the  colon ;  how  then  can  the  disease 
be  relieved  or  removed  by  a  clyster  that  is  expended  before  it 
reaches  this  part  of  the  canal  !  It  will  be  urged,  perhaps,  that 
the  superior  bowels  will  bo  affected  sympathetically,  when  the 
lower  bowel  is  stimulated ;  but,  granting  this  to  be  fact,  how 
desirable  is  it  to  insure  the  good  effects  of  an  enema  by  admi- 
nistering a  Quantity  sufficient  to  reach  the  offending  part  of  the 
intestinal  tube!  But  this  could  not  be  done  by  any  of  the  ex- 
isting instruments,  as  not  one  of  them  was  of  a  sise  to  contain 
a  snmeient  quantity  of  fluid ;  and,  if  they  had  been,  it  would 
have  required  a  greater  degree  of  power  to  force  it  into  trje 
bowels,  than  could  have  been  conveniently  or  safely  directed. 
I  may,  perhaps,  be  asked,  why  a  large  quantity  could  not  be 
applied  by  recharging  the  instrument,  or  by  discharging  other 
instruments  ready  tilled,  and  placed  at  hand  for  that  purpose? 
I  need  not  point  out  the  fallacy  of  this  argument  to  medical 
men,  practically  acquainted  with  the  operation;  for  they  arc 
well  aware  of  the  difficulties  which  suspending  the  operation 
would  present  to  the  introduction  of  separate  portions  of  fluid, 
as  the  conaioM  ejiciend*  is  generally  so  quickly  excited,  as  to 
Irate  but  a  short  interval  botween  the  injection  and  expulsion." 
lot. 


An  Instrument  was  therefore  wanted.  Chat  was  capable  of 
throwing  up  any  quantity  desired,  in  one  continuous  operation, 
and  the  patent  syringe  most  completely  effects  this.  Again, 
mechanical  distension  can  only  be  effected  by  an  instrument 
affording  power  with  volume ;  an  attention  to  hydraulic  prin- 
ciples shews  how  both  these  are  yielded  by  the  stringe  that 
Mr.  Read  has  constructed.  The  bulk  of  the  fluid  contained  in 
the  instrument  is  so  small,  that  the  force  necessary  to  propel  it 
scarcely  requires  the  efforts  of  an  infant;  but  the  effects  of 
these  efforts,  multiplied  by  repetition,  increase  to  an  almost 
infinite  ratio,  and  at  length  present  an  overwhelming  force, 
capable  of  bearing  down  all  opposition,  and  overcoming  all 
natural  restraints.  To  try  the  power  of  the  syringe,  Mr.  Head 
fixed  the  injecting  pipe  firmly  into  the  rectum  of  an  animal  that 
had  been  recently  killed,  and  proceeded  to  pump  into  the 
bowels  a  large  quantity  of  water,  and  he  continued  the  opera- 
tion with  the  same  ease  and  freedom,  nntil  the  intestinal  canal, 
stretched  beyond  its  tone,  burst  with  the  distending  force.  In 
corroboration  of  the  good  effects  of  this  instrument  in  obstruc- 
tions of  the  bowels,  we  shall  take  leave  to  extract  the  following 
remarks  from  some  of  the  most  respectable  medical  publica- 
tions of  the  present  time. 

**  Dr.  Cbisholm  has  related  a  case  of  obstinate  constipation 
of  the  bowels,  relieved  by  Read's  Injecting  Machine,  after 
various  other  means  had  failed.  The  obstruction  had  existed 
three  or  four  days  before  Dr.  Chisholm  saw  the  patient  with 
Mr.  Beet,  surgeon;  of  Ashford.  When  seen  by  Dr.  Chiftholm, 
the  patient's  extremities  were  cold,  and  stcrcorarcous  vomiting 
had  come  on.  A  tepid  solution  of  yellow  soap  was  prepared, 
and  more  than  a  wash-hand  basin  full  was  graduall)  but  per- 
sevcringly  thrown  up  by  means  of  the  instrument  ahote  men- 
tioned, and  prevented  from  returning  by  napkins  pressed  to 
the  anus.  The  patient's  belly  now  resembled  a  drum.  When 
the  injection  was  allowed  to  come  away,  the  spectators  had  the 
gratification  to  find  it  mixed  with  farces.  Shortly  after  this, 
the  patient  passed  flatus  and  stools,  and  all  the  bnd  symptoms 

Quickly  vanished.  *  I  have  had  many  other  causes/  says  Dr. 
Ibisholm, '  where  Read's  Machine  was  of  infinite  service,  and 
I  think  every  medical  practitioner  should  have  one  of  the«e 
instruments  in  bis  possession."' — Med.  Repository,  No.  I,  new 
Series,  page  V44. 

The  author  of  The  Village  Doctor,  under  the  article  Costive- 
ness,  (page  104.)  makes  the  following  remark:  "  But  the  use  of 
clysters  is  in  every  way  preferable  to  pnricalive  medicine*,  ai.d 
those  who  are  costive  should  provide  themselves  with  Read's 
Patent  Syringe,  and  administer  a  pint  of  the  domestic  enema 
every  day  at  a  certain  hour,  until  the  bowels  art  without." 

The  fallowing  remarks  are  to  be  seen  in  Dr.  Johnson's  Quar- 
terly Review :  ••  For  many  months  past  we  have  been  in  the 
habit  of  employing  Mr.  Read's  Patent  Injecting  Apparatus, 
which  is  so  small  as  to  be  carried  in  the  waistcoat  pocket,  and 
so  powerful  as  to  throw  fluids  to  a  great  distance.  The  object 
of  our  present  notice,  however,  is  to  inform  our  readers  that 
Mr.  Read  has  adapted  to  tho  instrument  a  flexible  elastic  tube, 
most  admirably  calculated  for  throwing  fluids  into  the  stomach, 
and- then  extracting  them  in  cases  of  poisoning.  We  have  at- 
tentively examined  the  instrument,  and  we  know  it  is  approved 
of  by  Sir  A.  Cooper,  and  some  of  tbe  first  surgeons  of  the 
Metropolis ;  we  think  it  of  so  much  importance,  that  we  seri- 
ously recommend  it  to  every  private  practitioner." — Vol.  iv. 
No.  16,  page  742,  of  the  Medico-Chirurgical  Review. 

In  treating  upon  iliac  passion,  an  author,  before  mentiooed, 
says,  "  A  copious  injection  of  six  or  eight  quarts  of  warm  water, 
or  gruel,  will  be  the  most  likely  means  of  removing  the  obstruc. 
tion,  restoring  the  bowels  to  their  proper  situation,  and  of 
softening  aud  bringing;  away  those  hardened  motions,  which 
accumulate  in  the  bowels,  and  occasion  the  complaint.  For 
this  purpose  (as  well  as  for  the  injection  of  tobacco  smoke,) 
Read's  patent  syringe  is  preferable  to  all  other  instruments, 
and  should  be  in  the  possession  of  every  family." — Scott's 
"  Village  Doctor,"  page  Iflfl. 

We  are  informed  by  some  medical  gentlemen  who  have  used 
it,  that  in  violent  cases  of  menorrhasjia,  they  have  been  able  to 
check  the  disease  more  effectually  by  an  alum  injection  thrown 
by  the  force  which  tho  patent  syringe  affords,  than  by  any  other 
means. 
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JHrtitima  far  Uring  the  Entme  Appartun.—We  shall  close 
our  subject  by  the  following  explanation  of  the  manner  of  using 
the  enema  apparatus :— Fix  the  enema  tabs  to  the  lateral 
branch  of  the  syringe;  and  put  the  fluid  to  be  injected  into  a 
wash-hand  basin,  or  other  convenient  vessel;  the  ivorj  pipe 
being  inserted  into  the  rectum,  and  the  extremity  of  the  syringe 
into  the  fluid,  the  pump  may  be  worked,  either  by  the  patient 
or  some  other  person:  bat  the  facility  with  which  it  can  be 
accomplished  by  the  former,  by  fixing  the  curved  pipe  to  the 
tube,  renders  it  truly  valuable  for  domestic  use. 

The  following  extract  of  a  letter,  dated  General  Infirmary, 
Northampton,  December  4,  1824.  and  addressed  to  Mr.  Read, 
■hews  the  practical  utility  of  bis  invention : — "  A  boy,  nine 
years  of  ago,  was  discovered  at  eight  o'clock  in  the  morning  of 
the  12th  alt.  in  nearly  a  lifeless  stale.  On  investigation  it  was 
ascertained  that  he  had  taken,  by  mistake,  a  solution  of  opium 
three  hoars  before.  He  was  tying  in  a  deep  stupor,  bis 
respiration  very  alow,  and  accompanied  with  a  convulsive 
catching;  his  feet,  hands,  and  face  livid,  and  no  pulse  to  be 
felt  at  the  wrist.  He  was  immediately  roused  up,  and  violently 
shaken,  when  he  uttered  a  few  incoherent  cries.  A  quart  of 
warm  water  was  instantly  injected  iuto  the  stomach  by  means 
of  your  syringe,  and  then  withdrawn  ;  the  fluid  was  brown,  and 
lb*  smell  of  opium  plainly  perceptible.  Another  quantity  of 
water  was  then  thrown  io,  and  withdrawn  ;  it  returned  colour- 
less, and  without  any  smell.— The  boy  was  now  moved  con 
tinually  about  for  sometime,  end  bis  senses  gradually  returned. 
As  soon  as  he  could  swallow,  he  was  made  to  dnnk  two  ounces 
of  ipecacuanha  wine,  with  a  drachm  of  sulphate  of  zinc,  dis- 
solved in  half  a  plot  of  warm  water.  This  not  operating,  in 
twenty  minutes  a  second  dose  was  given  as  strong  as  the  first, 
and  in  ten  minutes  afterwards  the  boy  shewed  a  disposition  to 
vomit :  this  was  effectually  excited  by  injecting  a  hand-basin 
full  of  warm  water,  by  wbicb  I  made  sure  that  bis  stomach 
should  be  completely  washed  of  any  remains  of  the  poison. 
After  the  vomiting  was  over,  be  was  kept  in  motion  three  or 
four  hours,  taking  at  intervals  a  strong  decoction  of  coffee:  by 
the  afternoon  of  the  same  day  I  had  the  pleasure  of  finding  him 
perfectly  well, — It  is  almost  unnecessary  to  observe,  that  as  the 
opium  bad  been  swallowed  three  hours,  (and  that  too  upon  an 
empty  stomach,)  no  emetic  medicine  would  bave  operated  until 
the  poison  was  withdrawn,  the  fibres  of  the  stomach  being 
rendered  perfectly  inert  by  the  slupefactivo  effect  of  the  drug; 
indeed  he  had  totally  lost  the  power  of  swallowing;  it  is  there- 
fore pretty  evident,  that  the  boy's  life  would  not  have  been 
saved,  but  for  the  very  useful  instrument  of  which  you  have  the 
merit  of  being  the  inventor.  I  am,  sir,  with  much  respect, 
your  obedient  servant,  Charles  Witt,  House  Surgeon," 

"  Approved ,  C.  Bouverie,  Chairman  of  the  Committee." 

Syringe,  applied  tn  Veterinary  Practice. — "  A  righteous  man 
regardelb  the  file  of  his  beast.''  Proverbs,  chap.  xii.  v.  10. — 
Fig.  I,  a,  enema  tube  for  horses;  i,  ditto  do.  dogs;  c,  vessel 
containing  the  injecting  fluid,  Fig.  2,  injecting  apparatus  for 
hoven  or  blown  cattle ;  d,  the  oesophagus  tube  for  bullocks ;  «, 
ditto  do.  sheep. 

Animals,  as  well  as  man.  are  liable  to  accidents  and  disor- 
ders, that  demand  the  aid  of  medical  surgery  ;  and  among 
these,  the  occurrence  of  constipation  and  obstruction  of  the 
bowels,  and  of  the  falal  effects  of  excessive  abdominal  disten- 
sion, from  an  undue  quantity  of  improper  food,  frequently  brings 
a  most  useful  and  highly  valued  animal  into  a  situation  of  the 
utmost  danger.  Examples  of  the  former  are  constantly  expe- 
rienced with  horses  and  dogs.  The  former  possesses  a  ten- 
dency to  costiveness,  from  the  dry  nature  of  the  food  with  which 
they  are  supplied,  under  the  general  routine  practice  of  feed- 
ing ;  and  they  arc  rendered  still  more  susceptible  of  this  state, 
and  consequently  of  obstruction  and  even  inflammation,  by 
protracted  and  heavy  labour,  and  by  neglect  or  improper  ma- 
nagement after  severe  exercise.  It  is  also  a  well-ascertained 
fact,  that  the  sports  of  the  field  induce  a  coslive  state  of  the 
bowels  of  dogs,  that  often  reduce  the  animal's  condition  and 
health,  and  nut  unfrequently  destroy  his  life.  Tim  attention  of 
sportsmen  and  gentlemen  cannot,  therefore,  be  too  seriously 
drawn  to  this  subject ;  and  we  present  lo  their  consideration 
an  instrument  by  which  (he  lives  of  many  valuable  animals 
have   been  saved,  when  every  other  means  bad  failed.    By 


mean*  of  the  apparatus  represented  by  ffla-.  1,  bihbhssmwIs 
easily  administered  either  to  horses  or  dog* :  and  (he  saikv 
mcntisBQch  u  W  admit  of  any  quantity    being  injscteeunt 


may  be  considered  applicable  to  the  size  of  the  aaisu]  sse* 
the  natnre  of  the  case.  The  engraving;,  fig.  1,  represents  Sk 
action  of  the  instrument ;  the  tube  being  screwed  to  the  sab 
branch  of  the  syringe,  and  the  pipe  introduced  into  the  hasax, 
the  extremity  of  the  syringe  is  held  in  the  fluid  to  be  aejtiisd 
(which  is  put  into  a  pail  or  other  convenient  vessel)  aid t* 
piston  being  put  into  action,  the  clyster  passes  freely  iatrfM 
intestines.  The  facility  afforded  by  this  instrument,  of  usrt*- 
ing  fluids  into  the  bowels  of  animals,  waa  demonstrated  bv  as 
experiment  performed  at  Charlton  Hewa,  before  Mr.  Pssssass, 
his  majesty's  veterinary  surgeon,  in  which  Mr.  Read  tsjestMi 
clyster  of  three  gallons  in  two  minutes. 

The  next  consideration,  as  to  the  applicability  of  theusssa- 
ment,  is  to  the  cases  of  hoven  (or  blown)  cattle.  Tbe  rreqassty 
of  this  occurrence  lo  bullocks  and  sheep,  from  overgorgfasf  set 
potatoes,  turnips,  flax-seed,  ground  meal,  green  clover, craw 
moist  or  succulent  food,  is  unfortunately  well  known  ts  is 
agriculturist,  and  every  person  practically  engaged  in  the  bmi 
and  management  of  slock  ;  and  it  has  been  often  experiaaad, 
that  the  means  generally  resorted  to  in  those  cases  an  bats* 
frequently  ineffective.  Tbe  failure  may  be  accounted  fsfhj 
observing  how  inadequate  either  punetnre  in  the  loie,*rtw 
introduction  of  Monro's  tube,  is  to  tbe  evacuation  of  the  send- 
ing matter :  if  (his  were  merely  gas,  either  of  the  above  aseat 
would  probably  liberate  it ;  but  it  should  be  known  that  As 
stomach  is  filled  by  a  fermenting  pultaceous  mixture  of  sasev 
fluids,  and  gas,  that  cannot  be  discharged  in  the  mm— r  sf  pi 
simply.  The  patent  syringe, before  described,  is  foenitsl* 
as  exactly  applicable  for  this  as  for  any  other  purpose;  sal  Mr. 
Read  has  prepared  tabes  to  be  fixed  to  it,  either  for sheep ereeV 
locks,  see  plated,  e.  Fig.  2,  shews  tbe  operation  of  extraetu*/  *■ 
contents  of  tbe  stomach  of  a  blown  bullock  ;  tbe  tube  ■spssare 
into  the  stomach,  and  the  syringe  being  fixed  to  it,  and  set  hM 
action,  tbe  offending  matter  is  discharged   at  the  aide  spssjas;. 

Horticultural  and  Demcitic  Vttt  of  the  Patent  Sat 
merons  and  important  as  the  uses  of  the  patent  s 

in  animal  application,  its  utility  is   capable  of  a  u 

extension.  For  watering  pines  and  all  other  plants  in  « 
lories  and  hot-bouses,  and  for  the  destruction  of  insects  esse 
trees  in  forcing-houses  or  on  walls,  it  far  exceeds  the  bursa 
engine  io  the  facility  of  its  application.  Tbe  Hortieahasal 
Society  of  London,  to  mark  their  approbation  of  it,  boeusast 
the  patentee  by  conferring  upon  him  their  silver  medal  for  tit 
invention.  It  has  of  late  been  much  used  for  washing  tss 
windows  of  houses  and  carriages,  and  is  found  to  be  a  sassl 
effective  apparatus  for  fumigating  trees  and  hot-houses. 

This  instrument  also,  in  case  of  need,  is  an  e  sect  lee  t  fire- 
engine,  as  from  it  portability  it  can  be  applied  to  the  first  break- 
ing out  of  a  fire,  when  no  sort  of  assistance  could  be  derirra 
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from  the  engines  of  the  Insurance  Companies,  and  iu  otilility 
in  this  way  having  been  proved  by  aetoal  experience,  most  of 
the  Fire  Ofices  have  prepared  themselves  with  iu  and  it  is  now 
'very  properly  finding  its  way  into  private  families,  as  a  safe- 
guard against  the  destructive  and  hazardous  offsets  of  fire. 

Having  thus  described  the  uses  of  this  simple  bat  valuable 
invention,  we  close  the  subject,  with  the  following  statement  of 
the  whole  expense  of  the  apparatus: — Price  of  the  enema  ap- 
paratus £3.  12*.  6cf.  and  with  the  tobacco  canister,  £3. 3#.— Price 
of  the  poison  apparatus,  £3. lfl».— The  catheter  Or .— The  nipple 
glens  6/.— and  the  cupping  glasses  6V.  each. 

SYRINGOTON,  the  name  of  an  instrument  to  lay  open  the 
lift  tula. 

SYRUP,  an  agreeable  liquor  or  composition,  of  a  thick  con- 
sistence, made  of  juices,  tinctures,  or  waters,  of  fruits,  flowers, 
or  herbs,  boiled  up  with  sugar  or  honey,  in  order  to  preserve 
the  compound  from  spoiling  by  fermentation,  or  otherwise. 
Syrups  furnish  an  almost  endless  variety. 

SYSTEM,  in  general  denotes  an  assemblage  or  chain  of 
principles  and  conclusion ;  or  the  whole  of  any  doctrine,  the 
several  parts  whereof  are  bound  together,  and  depend  on  each 
other. 

SYTHE,  the  subject  of  the  Hainaolt  sythe  having  excited 
considerable  interest,  we  present  our  readers  with  an  engrav- 
ing, and  an  account  of  it  extracted  from  the  Farmer's  Magazine 
of  August,  1825.  This  instrument  was  brought  under  the  notice 
of  the  Directors  of  the  Highland  Society  of  Scotland  so  far  back 
as  June,  1823.  The  summer  general  meeting  passed  over,  and 
no  funds  could  be  voted  to  defray  the  necessary  expense  of  trial 
that  season ;  the  directors  could  only  recommend  to  the  mem- 
bers and  their  friends,  who  might  travel  in  Flanders  during  the 
then  ensuing  harvest,  to  obtain  information  respecting  it  on 
the  spot ;  and,  with  a  view  to  the  ulterior  proceedings  contem- 
plated, the  deputy-secretary  was  directed  to  procure  two  of  the 
sjthes.  Many  of  our  readers  must  have  heard  of  the  trials 
made  several  years  ago  with  the  Hainaolt  sythe  on  the  farm  of 
Modiford,  near  Christchurch,  belonging  to  Sir  George  H.  Rose. 
This  gentleman  had  employed  a  Flemish  labourer,  a  prisoner  of 
war,  to  teach  his  people  the  use  of  it;  and  some  of  them,  it  ap- 
pears, had  acquired  great  proficiency,  and  were  able  to  instruct 
•then.  The  fit  st  experiments  were  reported  in  the  newspapers, 
and  attracted  a  good  deal  of  notice  at  the  time ;  and  yet  it  does 
not  appear  that  this  had  the  effect  of  introducing  it  into  general 
use  even  in  that  neighbourhood.  Whatever  may  have  been  the 
aause  of  this,  it  is  certain,  that  its  comparative  merits  were 
neither  unknown  nor  unappreciated  in  other  quarters.  Mr. 
Warden,  Sir  George's  bailiff,  after  this  gentleman  bad  let  his 
fans,  on  being  appointed  to  the  embassy  at  Berlin,  had  in- 
structed the  reapers  of  Colonel  Hughes,  near  St.  Asaph,  and 
those  of  'Sir  Watkin  W.  Wynne,  at  Wynnestay.  It  appears 
also,  from  recent  information,  that  the  Hainaolt  sythe,  if  not  in 
common  use,  is  at  least  well  known  indifferent  parts  of  Wales, 
as  well  as  of  England,  and  that  it  was  tried  some  time  back  as 
far  north  as  Aberdeenshire.  The  directors  of  the  Highland 
8ociety  were  not  ignorant  of  all  this ;  but,  knowing  the  diffi- 
culties which  a  new  implement  has  to  encounter  before  it  can 
be  subjected  to  a  sufficient  number  of  well-conducted  experi- 
ments to  have  its  merits  decided  on, — difficulties  which  could 
not  fail  to  he  increased  by  this  being  a  foreign  implement,  and 
probably  often  used  by  unskilful  hands.— they  resolved,  notwith- 
standing, to  pot  the  question  at  rest  by  having  it  tried  in  a 
variety  of  situations,  and  with  the  different  kinds  of  crops;  and 
that  these  trials  should  not  be  confined  to  one  or  two  districts, 
bat  made  throughout  most  of  the  corn  counties  of  Scotlaod, 
voder  the  inspection  of  the  local  agricultural  societies.  Such 
an  arrangement,  it  is  evident,  was  well  calculated  to  make  the 
snerits  of  the  implement  extensively  known,  and,  at  the  same 
time,  to  afford  an  opportunity  to  the  labourers  of  almost  every 
part  of  Scotland  to  learn  how  to  work  with  iU  Through  the 
kind  oflees  of  M.  the  Chevalier  Masclet,  consul  of  France, 
two  hands,  the  sons  of  small  farmers,  were  engaged  in  French 
Flanders,  and  brought  over  at  the  expense  of  the  society.  They 
arrived  at  Edinburgh  on  the  12th  of  July;  on  the  15th,  they 
were  employed  in  reaping  with  the  Hainault  sythe  on  the  farm 
of  Lnchcod.  belonging  to  Mr.  Oliver,  in  the  neighbourhood  of 
the  city,  before  a  great  concourse  of  spectators;  and  the  day 


following  they  set  out  on  the  route  assigned  them  by  the 
ciety,  through  East  Lothian,  and  tbo  counties  of  Berwiek  and 
Roxburgh,  practising  one  or  two  days  near  the  principal  towns. 
On  the  22d  they  were  at  Dalkeith,  from  whence  they  were  to 
proceed  to  Lanarkshire,  Renfrewshire,  the  Carses  of  Stirring 
and  Gowrie,  and  the  counties  of  Fife,  Forfar,  Aberdeen,  and 
Moray,  and  perhaps  still  farther  north,  if  the  duration  of  the 
harvest  will  admit  of  it  The  members  of  the  Highland  Society, 
abounding  in  every  part  of  Scotland,  and  most  of  them  at  this 
season,  in  the  country,  engaged  to  attend  the  trials  in  the 
several  districts ;  while  the  local  agricultural  societies  entered 
into  the  measure  with  a  degree  of  spirit  and  liberality,  (having 
offered,  of  their  own  accord,  to  relieve  the  Highland  Society 
from  part  of  the  general  expense,)  which  have  not  often  been 
equalled,  and  which  are  to  be  found,  to  the  same  extent,  and 
among  the  same  class,  in  no  other  country  than  Britain.  Still 
further  to  insure  accurate  and  full  reports,  the  Highland  Society 
circulated  printed  queries,  to  direct  the  attention  of  those  who 
attend  the  trials  to  the  most  important  circumstances. 

The  following  is  the  result  of  experiments  made  in  East 
Lothian,  Berwickshire,  and  Roxburghshire,  that  is,  in  the  best 
cultivated  counties  in  Scotland,  in  the  following  terms :  "  On 
the  16th  and  17th,  the  use  of  the  instrument  was  exhibited  on 
the  farm  of  Amisfield  Mains  near  Haddington,  in  presence  of 
the  Marquis  of  Tweeddale,  the  Earl  of  Lauderdale,  Mr.  Hay  of 
Spot,  Mr.  Hunter  of  Thurston,  Mr.  Balfour  of  Whittiughame, 
Mr.  Ronnie  of  Phantassie,  Mr.  Bogce  of  Woodhall,  and  many 
of  the  most  eminent  agriculturists  in  East  Lothian ;  and  we 
have  been  favoured  by  an  intelligent  spectator  with  the  follow- 
ing account,  accompanied  by  a  few  remarks : 

*'  The  first  trial  was  made  opon  a  field  of  strong  wheat,  and 
in  two  hours  and  a  half  the  reapers  cot  down  about  a  quarter  of 
a  Scots  acre,  though  they  were  somewhat  interrupted  with 
stones.  This  trial  satisfied  the  gentlemen  present,  that  where 
land  is  free  of  stones,  two  reapers  with  the  Hainaolt  sythe 
might  cut  an  acre  of  strong  com  in  a  day,  and  that  it  will  be 
cut  closer,  and  with  as  little  loss  in  shaking,  as  with  the  com- 
mon sickle.  On  the  second  day  the  reapers  cut  some  barley 
and  oats  ;  and  though  the  superiority  of  the  implement  was  not 
so  evident  as  on  the  first  occasion, (the  corn  being  much  lighter 
on  the  ground,)  it  was  on  the  whole  very  satisfactory.  They 
finished  by  another  trial  in  the  wheat  field. 

**  There  appeared  some  difference  of  opinion  as  to  the  advan- 
tage of  using  this  implement  on  all  occasions,  but  there  is  only 
one  opinion  as  to  its  decided  superiority  in  cutting  strong  stand- 
ing  corn.  Care  most  be  taken,  however,  to  clear  the  land  of 
stones ;  and  where  this  is  done,  the  crop  will  be  cut  closer,  and 
as  clean,  with  the  Wainault  sythe,  as  it  can  be  by  the  modes 
practised  in  this  country,  and  at  considerably  less  expense. 

"  On  the  evening  of  the  17th,  the  party  proceeded  to  Dunse ; 
and  next  day  exhibited,  in  a  field  of  barley  belonging  to  Mr. 
Logan,  of  Crumstain,  in  the  presence  of  General  M ait) and, 
Mr.  Hay,  of  Dunse  Castle,  and  a  number  of  the  most  respect- 
able farmers  in  the  neighbourhood.  The  barley  was  a  heavy 
crop ;  and  in  an  hour  the  two  reapers  cut  006  square  yards, 
equal  to  one-eighth  of  an  English  acre,  or  at  the  rate  of  one  acre 
three-eighths  in  a  day  of  eleven  hours.  Those  who  witnessed 
the  work  stated,  that  it  would  require  B\e  of  their  bc«t  Irish 
reapers  to  cut  the  same  quantity  in  the  same  time.  The  trial 
gave  great  satisfaction,  and  several  gentlemen  took  immediate 
steps  to  enable  some  of  their  workmen  to  employ  the  s>  the. 

M  Having  arrived  at  Kelso  on  the  evening  of  the  18tb,  arrange- 
ments were  made  for  a  short  trial  the  next  day,  to  suit  the  con- 
venience of  farmers  attending  the  market ;  whilst  Saturday, 
the  20th,  was  set  apart  for  putting  the  abilities  of  the  reapers 
to  a  full  and  fair  test.  Accordingly,  on  Friday  afternoon,  the 
nse  of  the  instrument  was  exhibited  for  about  an  hour,  on  Mr. 
Dudgeon's  farm  of  Spy  law,  to  a  very  great  concourse  of  specta- 
tors, all  of  whom  appeared  to  take  a  most  lively  interest  in  the 
scene,  and  to  derive  much  satisfaction  from  it  Next  day  the 
reapers  were  again  opon  the  same  ground  about  ten  o'clock* 
and  proceeded  to  work  an  hour  on  a  very  heavy  crop  of  barley. 
They  cut  7*26  square  vards,  which,  on  a  day's  work  of  ten  boors, 
is  at  the  rate  of  three-fourths  of  an  English  acre  to  each  reaper. 
The  Kround  was  rather  stony,  and  some  impediment  from  the 
crowd  was  unavoidably  sustained,  otherwise,  as  asserted  by  the 
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reapers,  they  would  have  done  at  the  rate  of  an  acre  each  at 
least.  At  first  several  binders  tied  and  set  up  the  sheaves ; 
afterward* one  man  undertook  the  task,  and  performed  It:  bat 
he  declared  he  could  not  have  gone  on  throughout  the  day,  and 
it  was  evidently  too  much  for  one  of  the  best  workers  to  ac- 
complish. 

"  The  next  trial  took  place  upon  some  very  light  oats,  and  it 
certainly  proved  that  the  sythe  was  quite  effectual  on  crops  of 
that  description,  a  fact  which  was  very  generally  doubted.  As 
there  happened  to  be  no  wheat  ready  for  cutting  on  Spylaw, 
the  next  and  third  trial  was  made  upon  a  field  of  wheat  near 
Kelso ;  a  very  fair  crop,  and  the  ground  free  from  large  stones. 
The  day  being  far  spent,  the  time  was  limited  to  a  quarter  of 
an  hoar,  and  the  result  was  212  yards,  or  at  the  rate  of  one  acre 
and  three-fourths,  English  measure,  per  day  of  ten  working 
hoars ;  and  here  again  the  obstructions  from  the  crowd  were 
very  considerable.  The  whole  corn  taken  down  was  cut  closer 
to  the  ground,  and  cleaner,  than  by  the  sickle.  Three  of  the 
best  reapers  with  the  sickle,  oat  an  English  acre  per  day,  mak- 
ing also  bands  for  the  sheaves ;  bat  five  are  often  found  scarcely 
canal  to  the  same  work. 

"  These  experiments  were  witnessed  by  a  committee  of  the 
Highland  Society,  a  Committee  of  the  Union  Agricultural  So- 
ciety* and  a  number  of  proprietors  and  eminent  agriculturists ; 
and  at  intervals  a  number  of  intelligent  and  active  workers, 
who  had  been  brought  forward  for  the  purpose,  were  allowed 
to  use  the  scythes,  and  received  instructions  from  the  Flemings ; 
and  many  of  them  shewed  considerable  expertness. 

"The  two  young  Flemings  are  sons  of  farmers  in  French 
Flanders,  (where  farms  seldom  much  exceed  100  acres,)  and 
their  names  are  J.  ty.  Dupre,  and  Lois  Catteau,  the  first 
from  the  neighbourhood  ofDouay,  the  other  from  near  Lille. 
Their  behaviour  is  modest  and  unassuming ;  they  are  very  intel- 
ligent, and  shew  a  most  praiseworthy  anxiety  for  information, 
particularly  in  statistical  and  agricultural  matters,  on  which  they 
take  numerous  notes.  They  allege  they  cannot  do  so  much 
work  as  the  labourers  in  their  own  country,  who  depend  solely 
for  subsistence  on  their  daily  toil.  To  aquestioo  pointedly  put 
to  them,  if  the  sythe  could  be  used  with  advantage  when  the 
crop  was  on  an  acclivity?  they  unhesitatingly  replied,  *  Equally 
well  as  on  a  level  piece  of  ground  ;'  and  offered  to  prove  it.' 

Description  of  the  Plate.  This  implement,  called  in  England 
the  Hainault  sythe,  is  known  in  French  Flanders  under  the  name 
of  Piquet,  or  Petite  Faulxf  (small  sythe.)  It  is  composed  of  two 


parts,  fig.  1  and  2.  Fig  1  represents  the  piquet.  The  Male 
A  to  B,  is  21  inches  long  and  2f  inches  bread.  The  back  is  )«f 
an  inch  thick.  The  blade  is  fixed  into  the  handle  byeeeer 
rather  two  wedges  I,  I.  The  handle  from  I  to  C  is  seven* 
teen  inches  long.  At  C  it  is  carved;  the  length  frees  CD, 
6,  inches.    The  part  F,  G,  E,  is,  from  F  t*>  G,  3|  laches  wife, 


and  from  D  to  E,  4  inches  long. 
This  serves  as  a  balance  to  help 
the  workman.  At  H  is  a  small 
leather  strap,  in  which  the  work-  C 
man  inserts  his  fore-finger.  In 
this  point,  where  they  place  their 
fore  finger,  is  the  centre  of  gra- 
vity. Fig.  2  is  called  the  crochet 
(the  hook.)  The  workman  uses 
it  with  his  left  hand,  to  gather  the 
quantity  of  corn  he  intends  to  cut, 
to  suppojl  it  when  be  is  cutting, 
and  lay  it  afterwards  behind  him. 
This  hook  has  a  handle,  A,  B,  of 
the  length  of  three  feet  five  inches ; 
its  shape  is  square ;  it  has  at  the 
top  an  iron  hook  nailed  on  the 
wood:  its  length  from  A  to  C  is 
lOf  inches.  The  small  opening  above  B  is  for  the  pvrpose  of 
inserting  the  blade,  so  as  to  prevent  the  workman  being  hart, 
when  carrying  bis  implement. 


T. 


TAB 

1  9  the  nineteenth  letter  of  our  alphabet.  In  Abbreviations, 
amongst  the  Roman  writers,  T.  stands  for  Titus,  Titius,  Sec. 
Tab.  for  Tabularius;  Tab.  P.  H.  C.  for  Tabularius  provincis 
Hispanias  citerioris;  Tar.  Tarqoinius ;  Ti.  Tiberius;  Ti.  F. 
Tiberii  Alius;  Ti.  L.  Tiborii  libertus;  Ti.  N.  Tiberius  Nepos; 
T.  J.  A.  V.  P.  V.  D.  tempora  jndicem  arbitrumve  postulat  ut 
det ;  T.  M.  P.  terminum  posuit ;  T.  M.  D.  terminutn  dedica- 
vit ;  Tr.  trans,  tribunus ;  Tr.  M.  or  Mil.  tribunus  militum  ;  T.  R. 
P.  L.  D.  E.  S.  triannasjplebis  designatns ;  T.  R.  A.  E.  R.  tribu- 
nus terarii ;  T.V.  R.  C.  A.  P.  triumviri  capitales ;  T.  R.  or 
TRIB.  POT.  tribunicia  potestata ;  Tul.  H.  Tulus  Hostilias. 

TABBY,  in  Commerce,  a  kind  of  rich  silk  which  has  under- 
gone the  operation  of  tabbying;  or  being  passed  through  a 
calender,  the  rolls  of  which  are  made  of  iron  or  copper,  vari- 
ously engraven ;  which  bearing  unequally  on  the  stuff,  renders 
the  surface  unequal,  so  as  to  reflect  the  rays  of  light  differently, 
making  the  representation  of  waves  thereon. 

TABLE,  in  Perspective,  denotes  a  plane  surface,  supposed 
to  be  transparent,  and  perpendicular  to  the  horizon.  It  is 
always  imagined  to  be  placed  at  a  certain  distance  between  the 


T  A  C 

eye  and  the  objects,  for  the  objects  to  be  represented  thereat 
by  means  of  the  visual  rays  passing  from  every  point  thereat 
through  the  table  to  the  eye ;  whence  it  is  called  perspective 
plane. 

TABLE,  among  the  Jewellers.  A  table-diamond,  or  ate 
precious  stone,  is  that  whose  upper  surface  is  quite  flat, las'  tat 
only  sides  cat  in  angles  ;  in  which  sense,  a  diamond  cat  lahla- 
wise,  is  used  in  opposition  to  a  rose-diamond. 

Table,  in  Mathematics,  systems  of  numbers  calculated  to  ha 
ready  at  hand  for  the  expediting  astronomical,  geometrical,  tna 
other  operations:  thus,  we  say  tables  of  the  stars;  tablet  ef 
sines,  tangents,  and  secants ;  tables  of  logarithms,  rhaunbs,  fcc; 
sexagenary  tables. 

TABLING,  a  sort  of  broad  hem,  formed  on  the  heads,  skim. 
and  bottoms  of  a  ship's  sails,  to  strengthen  them  in  that  part 
which  is  attached  to  the  bolt-rope. 

TACCA,  a  genus  of  the  class*  and  order  hexandria  nxwogyaia. 

TACHYGRAPHY,  the  art  of  writing  fast,  or  of  short Land; 
of  which  authors  have  invented  several  methods. 
__  TACK,  a  rope  used  to  confine  the  foremost  lower  comers  ef 


T  A  C 


DICTIONARY  OP  MECHANICAL  8CIBNCB. 


TAl 


989 


Ike  courses  and  stay-sails,  in  a  lied  position,  when  the  wind 
eroHei  the  ship's  coarse  obliquely.  The  tame  name  is  also 
given  to  the  rope  employed  to  poll  oat  the  lower  comer  of  a 
studding-sail  to  the  extremity  of  its  boom.  The  main-sail  and 
fore-sail  of  a  ship  are  furnished  with  a  tack  on  each  side,  which 
la  formed  of  a  thick  rope,  tapering  to  the  end,  and  having  a 
knot  wrought  upon  the  largest  end,  by  which  it  is  6rmly  re- 
tained in  the  cine  of  the  sail ;  the  tack  therefore  extends  the 
sail  to  windward,  while  the  sheet  extends  it  to  leeward. 

Tack,  is  also  applied,  by  analogy,  to  that  part  of  any  sail  to 
which  the  tack  is  osually  fastened.  A  ship  is  said  to  be  on  the 
starboard  or  larboard  tack,  when  she  is  close-hauled  with 
the  wind  on  the  starboard  or  larboard  side,  and  in  this  sense 
the  distance  she  sails  in  that  position  is  considered  as  the 
length  of  the  tack,  although  this  is  more  frequently  called  a 
board.  To  Tack,  to  change  the  course  from  one  board  to 
another,  or  torn  the  ship  about  from  the  starboard  to  the  lar- 
board tack,  or  vice  versa,  in  a  contrary  wind.  It  is  performed 
by  turning  the  snip's  prow  suddenly  to  the  wind,  whereby  her 
bead-sails  being  thrown  aback,  they  receive  the  impression  of 
the  wind  in  a  new  direction,  and  cause  her  to  fall  off  from  the 
wind  to  the  other  tack. 

TACKING,  is  also  used  in  a  more  enlarged  sense,  to  imply 
that  manoeuvre  by  which  a  ship  makes  an  oblique  progression 
to  windward,  in  a  zig-zag  direction ;  this,  however,  is  more 
osually  called  beating  or  turning  to  windward.  The  operation 
of  tasking  is  thus  performed :  the  helm  being  put  to  the  lee- 
side,  the  commanding-officer  calls  out,  *  Helm  a-lee ;'  the  head- 
sails  are  immediately  made  to  shiver  in  the  wind,  by  casting 
loose  their  sheets  and  bow-lines;  the  officer  then  calls, '  Raise 
tacks  and  sheets/  which  is  executed  by  loosening  all  the  ropes 
which  confine  the  corners  of  the  lower  sails,  in  order  that  they 
may  be  more  readily  shifted  to  the  other  side.  When  the  ship 
has  turned  her  head  directly  to  the  wind,  the  order  is  given  to 
torn  about  the  sails  on  the  mizzen-mast,  by  the  exclamation, 
'  Haul  main-sail,  haul ;'  the  bow-lines  and  braces  are  then 
iootantly  let  go  on  one  side,  and  as  expeditiously  drawn  in  on 
the  other  side,  so  as  to  wheel  tbe  yards  about  their  masts;  the 
lower  corner  of  the  main-sail  is,  by  means  of  its  tack,  polled 
down  to  its  station  at  tbe  chess-tree,  and  the  after-sails  are  at 
the  same  time  adjusted  to  stand  upon  the  other  board.  Finally, 
when  the  ship  has  fallen  off  fi^e  or  six  points,  the  commanding- 
oficer  calls,  *  Haul  off  all,'  or,  *  Let  go  and  haul ;'  then  the  sails 
on  the  foremast  are  wheeled  about  by  their  braces,  and  as  the 
abip  has  a  tendency  to  fall  off,  she  is  checked  by  the  effort  of 
the  helm,  which  is  for  that  purpose  shifted  to  the  now  lee-side. 
The  fore-tack,  or  lower  corner  of  the  foresail,  being  fixed  in  its 
place,  tbe  bowlines  are  hauled,  and  the  other  sails  are  properly 
arranged  to  the  wind,  which  is  called  trimming  all  sharp.  In 
order  to  explain  the  theory  of  tacking  a  ship,  it  may  be  neces- 
sary to  premise  a  known  axiom  in  natural  .philosophy,  that 
every  body  will  persevere  in  a  state  of  rest,  or  of  moving  uni- 
formly iu  a  right  line,  unless  it  be  compelled  to  change  its  state 
by  forces  impressed,  and  that  the  change  of  motion  is  propor- 
tional to  the  moving  force  impressed,  and  is  made  according  to 
tbe  right  line  in  which  that  force  is  exerted.  By  this  principle 
it  is  easy  to  conceive  how  a  ship  is  compelled  to  turn  in  any 
direction  by  tbe  force  of  the  wind  acting  upon  her  sails  in  hori- 
soatal  lines.  For  the  sails  may  be  so  arranged  as  to  receive 
tbe  current  of  air  either  directly,  or  more  or  less  obliquely ; 
hence  the  motion  communicated  to  the  sails  most  of  necessity 
conspire  with  that  of  the  wind  upon  their  surfaces.  To  make 
tbe  ship  tack,  or  turn  round  with  her  head  to  the  windward,  it 
Is  therefore  necessary,  after  she  has  received  the  first  impression 
from  the  helm,  that  the  head -sails  should  be  so  disposed  as  to 
diminish  the  effort  of  the  wind,  in  tbe  first  instant  of  her  motion, 
and  that  the  whole  force  of  the  wind  should  be  exerted  on  the 
after-sails,  which,  operating  on  the  ship's  stem,  carries  it  round 
like  a  weathercock.  But  since  the  action  of  the  after-sails  to 
torn  the  ship  will  unavoidably  cease  when  her  head  points  to 
the  windward,  it  then  becomes  necessary  to  nse  the  head-sails 
to  prevent  her  from  filling  off,  and  returning  to  her  former 
situation.  These  are  accordingly  laid  abaek  on  tbe  lee-side, 
to  pnsb  the  vessel's  forepart  towards  tbe  appointed  side  till  she 
has  fallen  into  the  line  of  her  course  thereon,  and  fixed  her  sails 
to  conform  with  that  situation. 
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TACKLE,  a  machine  formed  by  the  communication  of  a  rope 
with  an  assemblage  of  blocks,  and  known  in  mechanics  by  tbe 
name  of  pulley.  Tackles  are  used  in  a  ship  to  raise,  remove, 
or  secure  weighty  bodies,  to  support  the  masts,  or  to  extend 
the  sails  and  rigging ;  they  are  moveable,  as  communicating 
with  a  runner,  or  fixed,  as  being  hooked  in  an  immoveable 
situation ;  and  they  arc  more  or  less  complicated  in  proportion 
to  the  effects  which  they  are  intended  to  produce.  The  appli- 
cation of  the  tackle  to  mechanical  purposes  is  called  hoisting 
or  bowsing.  Ground  Tackle,  implies  the  anchors,  cables,  See. 
Tack  Tackle,  a  small  tackle  used  to  pull  down  the  tacks  of  the 
principal  sails  to  their  respective  stations,  and  particularly 
attached  to  the  main-sails  of  brigs,  sloops,  cutters,  and  schoon- 
ers.  For  various  other  tackle*,  sec  their  particular  epithets. 

TACTICS,  in  the  art  of  War,  is  the  method  of  disposing 
forces  to  the  best  advantage  in  order  of  battle,  and  of  perform- 
ing the  several  military  motions  and  evolutions. 

TAENIA,  in  Natural  History,  Tape  Worm.  Gmelin  has 
enumerated  almost  one  hundred  species,  besides  varieties:  he 
has  divided  them  into  sections.  A.  Those  found  in  other  parts 
besides  tbe  intestines,  and  furnished  with  a  vesicle  behind. 
B.  Those  found  in  the  intestines  only,  and  without  a  terminal 
vesicle.  C.  Those  with  tbe  head  unarmed  with  hooks.  The 
worms  of  the  first  section  are  found  infesting  mammalia,  rep- 
tiles, and  fish.  Those  of  the  second  section  are  found  in  the 
mammalia,  in  birds,  and  in  fish ;  and  those  of  tbe  third  section 
infest  mammalia,  birds,  reptiles,  and  fish.  This  genus  of  worms 
are  destined  to  feed  on  the  juices  of  various  animals,  and  are 
usually  found  in  the  alimentary  canal,  generally  at  the  upper 
part  of  it.  They  are  sometimes  found  in  great  numbers,  and 
occasion  the  most  distressing  disorders.  Tbcy  have  the  power 
of  reproducing  parts  which  have  been  broken  off,  and  are  there- 
fore removed  with  the  utmost  difficulty :  they  are  oviparous, 
and  discharge  their  eggs  from  the  apertures  on  the  joints. 

TAFFAREL,  the  uppermost  part  of  a  ship's  stern,  being  a 
curved  piece  of  wood,  and  usually  ornamented  with  some 
device  in  sculpture. 

TAIL  of  a  Gale,  a  name  given  by  sailors  to  tbe  latter  part 
of  a  storm,  wherein  its  violence  is  considerably  abated. 

Tail- Block,  a  single  block,  having  a  short  piece  of  rope 
attached  to  it,  by  which  it  may  be  fastened  to  any  objeet  at 
pleasure,  either  for  conveyance,  or  to  increase  tbe  force  applied 
to  the  said  object 

TAKING-In,  among  Seamen,  the  act  of  brailiog  up  and  furl- 
ing the  sails  at  sea,  particularly  when  the  wind  increases ;  and 
is  generally  used  in  opposition  to  setting. 

TALC,  in  Mineralogy,  a  stone,  the  characters  of  which  are, 
a  specific  gravity  between  3*5834  and  2-9902;  a  texture  easy  to 
be  scraped  with  the  knife;  a  soft  and  unctnous  surface;  the 
primitive  form  of  a  right  rhomboidal  prism,  its  bases  having 
angles  of  120  degrees  and  GO  degrees,  and  in  which  sections 
parallel  with  these  bases  are  easily  obtained.  Its  integrant 
molecule  has  the  same  form. 

TALENT,  a  money  of  account  amongst  the  ancients,  equal 
to  £342  sterling.  Among  the  Jews,  a  talent  in  weight  was 
equal  to  60  maneh,  or  1 13  pounds,  10  ounces,  1  pennyweight, 
10  and  two-seventh  grains. 

TALES  is  used  in  Law,  for  a  supply  of  men  impannelled  on  a 
jury,  and  not  appearing,  or  on  their  appearance  challenged 
and  disallowed,  when  the  judge,  upon  motion,  orders  a  supply 
to  be  made  by  the  sheriff  of  one  or  more  such  persons  present 
in  court,  to  make  up  a  full  jury. 

TALLOW,  animal  fat  melted  down  and  clarified ;  but  tbe 
name  is  frequently  given  to  this  unctuous  substance  in  its  most 
simple  state.  After  domestic  purposes  are  supplied,  the  great 
consumption  is  in  the  making  of  soap  and  candles,  and  in  the 
dressing  of  leather. 

Tallow  Tree.  In  China  this  tree  grows  in  great  abundance. 
It  is  about  the  height  of  a  pear  tree,  and  in  habit  it  resembles 
that  of  the  cherry.  The  seeds,  which  are  numerous,  are  sepa- 
rated from  the  white  substance  in  which  they  are  enclosed,  by 
being  steeped  ten  or  fifteen  days  in  water;  after  which,  being 
pot  into  a  press,  a  glutinous  oil  drops  from  them,  which  soon 
hardens  into  the  consistence  of  animal  tallow.  The  seed  is  also 
sometimes  boiled  in  water,  when  the  oil  is  found  floating  on  its 
]  surface.  Candles  made  of  this  substance  are  very  white,  and, 
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according  to  Sir  George  Staunton,  ire  firmer  than  time  of 
common  tallow,  as  well  as  free  from  all  offensive  odour ;  but  be 
thinks  them  inferior  to  such  as  are  made  of  wax  or  spermaceti. 
The  Chinese  frequently  colour  this  tallow  with  vermilion,  to 
add  to  its  beauty. 

TALLY,  a  piece  of  wood,  on  which  retailers  cot  notches  to 
mark  the  goods  delivered  out  on  credit.  Tallies  are  taken  as 
evidence  in  courts  of  justice,  as  much  as  books. 

TALLYING-Aft,  a  phrase  applied  to  the  not  of  .polling  aft 
the  sheets  or  lower  corners  of  the  main-sail  and  fore-sail. 

TALMUD,  or  Thalmud,  among  the  Jews,  a  collection  of  the 
doctrines  of  their  religion  or  morality. 

TALPA,  the  Mole,  a  genus  of  quadrupeds  of  the  order  ferae. 
The  common  mole  is  about  six  inches  in  length,  without  the 
tail.  Its  body  is  large  and  cylindrical,  and  its  snout  strong  and 
cartilaginous.  Its  skin  is  of  extraordinary  thickness,  and 
covered  with  a  fur,  short,  but  yielding  to  that  of  soother  animal 
in  fineness.  It  hears  with  particular  acute ocss,  and,  notwith- 
standing the  popular  opinion  to  the  contrary,  possesses  eyes, 
which  it  is  stated  to  be  able  to  withdraw  or  project  at  plea- 
sure. It  lives  partly  on  the  roots  of  vegetables,  but  principally 
on  animal  food,  such  as  worms  and  insects,  and  is  extremely 
voracious  and  fierce.  Shaw  relates,  from  Sir  Thomas  Brown, 
that  a  mole,  a  toad,  and  a  serpent,  have  been  repeatedly 
enclosed  in  a  large  glass  vase,  and  that  the  mole  has  not  only 
killed  the  others,  but  has  devoured  a  very  considerable  part  of 
them.  It  abouods  in  soft  ground,  in  which  it  can  dig  with  ease, 
and  which  furnishes  it  with  the  greatest  supply  of  food.  It 
forms  its  subterraneous  apartments  with  great  facility,  by  its 
snout  and  foot,  and  with  a  very  judicious  reference  to  escape 
and  comfort.  It  produces  four  or  five  young  in  the  spring,  in 
a  nest  a  little  beneath  the  surface,  composed  of  moss  and 
herbage.  It  is  an  animal  injurious  to  the  grounds  of  the  farmer, 
by  throwing  up  innumerable  hills  of  mould,  in  the  construction 
of  its  habitation,  or  the  pursuit  of  its  food ;  and  many  persons 
obtain  their  subsistence  from  the  premiums  which  are,  on  this 
account,  given  for  their  destruction.  Moles  oan  swim  with 
considerable  dexterity,  and  are  thus  furnished  with  the  means 
of  escape  in  those  sudden  inundations  to  which  they  are  fre- 
quently exposed.    In  Ireland,  the  mole  is  unknown. 

TAMARICK,  a  large  shrub  much  used  in  some  parts  in 
making  quickset  hedges.    The  French  sort  is  chiefly  used. 

TAMARINDUS,  the  Tamarind  Tree,  a  genus  of  plants 
arranged  by  Linnaeus  under  the  class  of  triandria  and  order  of 
monogynia.  The  timber  of  the  tamarind  tree  is  heavy,  firm, 
and  hard ;  sawn  into  boards,  it  is  converted  to  many  useful 
purposes  in  building.  The  fruit  is  used  both  in  food  and  medi- 
cine. In  many- parts  of  America,  particularly  in  Curagoa,  they 
eat  abundance  of  it  raw,  without  any  inconvenience.  In  Mar- 
tinico  also,  they  cat  the  unripe  fruit,  even  of  the  most  austere 
kind. 

TAMBAC,  a  mixture  of  gold  and  copper,  which  the  people  of 
Siam  hold  more  beautiful  and  valuable  than  gold  itself. 

TAMBOUR,  in  Architecture,  a  term  applied  to  the  Corin- 
thian and  Composite  capitals. 

Tambour,  in  the  Arts,  is  a  species  of  embroidery,  in  which, 
threads  of  gold,  silver,  and  silk,  are  formed  into  leaves,  flowers, 
or  other  figures. 

TAMPING,  in  Mining,  is  the  clay,  or  other  matter,  rammed 
into  a  hole  made  in  a  rock,  for  blasting  with  gunpowder. 

TAMPION,  or  Tompion,  a  stopple  or  plug  which  closes  up 
a  hole  in  a  vessel.  In  Gunnery,  it  is  a  wooden  cylinder  put 
into  the  muzzles  of  cannon,  &c.  to  prevent  the  dust  or  wet  from 
entering. 

TAN,  the  bark  of  the  oak  chopped  and  ground  in  a  tanning 
mill  into  a  coarse  powder,  to  be  used  in  the  tanning  of  leather. 

TANGENT,  in  Geometry,  is  defined,  in  general,  to  be  a  right 
line,  which  touches  any  arch  of  a  curve,  in  such  a  manner  that 
no  right  line  oan  be  drawn  betwixt  the  right  line  and  the  arch. 

TANNIN.  This,  which  is  one  of  the  immediate  principles  of 
vegetables,  was  first  distinguished  by  Seguin  from  the  gallic 
'acid,  with  which  it  had.  been  confounded  under  the  name  of 
the  astringent  principle.  He  gave  it  the  name  of  tannin,  from 
its  use  in  the  tanning  of  leather,  which  it  effects  by  its  charac- 
teristic property,  that  of  forming  with  gelatin  a  tough  insoluble 
matter. 


TANNING.  UeaeversJ  kinds  bMeeihar*r*i 
the  skins  of  animals,  macerated  for*  long  time  with  lime  tad 
water,  to  promote  the  separation -of  the  hair  and  evonl,  and  af 
the  fat  and  fleshy  parts,  in  which  recourse  w  also  bad  te  tat 
assistance  of  mechanical  pressure,  scraping,  and  the  like.  Tat 
skin,  when  thus  deprived  of  its  -moist  potreecible  past,  aai 
brought  considerably  toward  the  otate  of  snare  fibra^MJassas' 
by  maooration  with  certain  astringent  anbat  nitres,  aartiealsdf 
the  bark  of  the  oak  tree.— The  hide  constats  almost  sfhaHy  a! 
gelatin,  and  all  that  is  necessary  is,  to  divest  it  af  lac 
epidermis,  and  any  flesh  or  1st  adhering  to  iC  This  u 
monly  done,  after  they  have  been  soaked  in  •water  am 
and  handled  or  trodden  'to  cleanse  them  from  filth,  by 
ing  them  in  milk  of  lime.  Some,  instead  of  lime,  esc  as 
acescent  infusion  of  barley  or  rye  <meej,  or  open*  tea;  aai 
othors  recommend  water  acidulated  aith  anlpaeric 
Similar  acidulous  waters  are  efteswards  employed  .-for 
or  swelling  the  hide,  when  this  is  necessary.  The 
prepared,  are  finally  to  undergo  what  is  properly  -sailed  tat 
tanning.  This  is  usually  done  by  throwing  into  a  ah*  m 
cistern,  made  in  the  ground,  a  quantity  of  ground  oak  bark  test 
has  already  been  used,  and  on  this  the  .skins  aad'freehosskis 
alternate  layers,  covering,  the -whole  with  half  a  foot  of  tan,  sad 
treading  it  well  down.  The  .tanning  may  be  ttrtiittratH  Jf 
adding  a  little  water. 

TANTALITE,  a  metallic  fossil.    Colour  *etw< 
and  blackish-grey.    Surface  smooth,  svith  some  loetsa. 
metallic.    Fracture  compact    Streak  blackish  gray,. 
ing  brown.    Very  hard.    Not  magnetic.    Specific  gravity  7JM. 
Composed  of  the  oxides  of  tantalian,iron,  and  maagaajpt 

TANTALUS,  the  Ibis,  in  Natural  History,  arenas  oiibiab 
of  the  order  grallm.  There  are  nineteen  specie*,  of  -waits  a* 
shall  notice  the  following.  T.  loculator,  the  wood  ibis,  is  eit)* 
size  of  a  goose,  and  the  T.  ibis  or  the  Egyptian  ibis,  is  smear  tejs 
three  feet  long,  and  as  large  as  a  stork.  On  the  retreating ef 
the  Nile,  it  is  found  in  Lower  Egypt  in  great  numbers,  "^  " 
ing  on  insects  and  frogs.  It  perches  on  palm  trees, 
in  an  erect  attitude,  its  tail  touching  its  legs.  It  is 
by  some  naturalists  to  be  the  ibis  of  the -ancients, 
to  destroy  and  devour  serpents. 

TAPESTRY,  a  kind  of  woven  banging*  of  wool  and  aUk,  h> 
quently  raised  and  enriched  with  gold  and  silver,  rcafesentisj 
figures  of  men,  animals,  landseapet ,  histories,  &c 

TAPIR,  the  name  of  an  animal  found  in  some  parts  of  Am> 
rioa.  In  size,  it  is  about  that  of  a  stout  calf,  and  in  shape bess 
some  resemblance  to  a  bog. 

TAPPING,  the  act  of  piercing  a  tree  or  barrel,  to  extracts} 
juices  or  liquor.  In  Surgery,  it  is  an  operation  pcrfsfSMats 
dropsical  persons. 

TAR,  a  thick,  black,  unctuous  substance,  olrtained  rreavsV 
pines  and  fir  trees  by  burning  them  with  a  smothering  brat 

Tar,  a  kind  of  liquid  gum,  which  is  procured  from  pises  a 
fir-trees,  and  is  used  to  pay  the  sides  of  ships  -and  boats,  sai 
their  rigging  and  yards,  in  order  to  preserve  them  .from  the 
effects  of  the  weather. 

TARANTULA,  a  species  of  spider,  the  bite  of  whim  k» 
extremely  difficult  to  cure;  and,  even  after  a  cars  hat  sfss 
effected,  the  patient  has  usually  some  animal  affection,  fiensst 
latent  poison  of  the  insect 

TARE,  in  Agriculture,  a  plant  of  the  vetch  kind;  of  -sjftai 
there  are  two  sorts. 

TARE,  is  an  allowance  for  the  outside  rmlrngn  tint  ■■sliiaf 
such  goods  as  cannot  be  unpacked  without  detriment;  or  Jar 
the  papers,  threads,  bands,  &c.  that  enclose  or  hind  aayjscoi. 
imported  loose;  or  though  imported  in  casks;,  chests,  £a>  yet 
cannot  be  unpacked  and  weighed  net. 

TARGION1A,  a  genns  of  plants  of  the  class  of  cryptogssftit, 
and  natural  order  of  algae. 

TARGUM,  a  name  whereby  the  Jews  call  the  GhaTdeeaaav 
phrases  or  expositions  of  the  Old  Testament,  in  the  Cealna? 
language.  , 

TARIFF,  a  table  or  catalogue  usually  drawn  in  an  sJph|b> 
tical  order,  containing  the.  uames,  and  amount  of  duties  paid 
on  several  kinds  of  merchandise. 

TARPAWL1NG,  a  broad  piece  of  canvass,  well  dsnbei 
with  tar,  and  used  to  cover  the  hatchways  of  .a  ship  at  m^  M 
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psevset  tbe  -penetration  of  Ike  aaio  pi  f  ea-weter,  which  my  at 
times  rush  over  tbe  decks. 

TARRAS.  or  Tkrkas.  A  ffoleanic  earth  yted  at  a  cement. 
It-does  not  differ  much  in  its  principles  from  puseolana ;  but  it 
is  smach  more  compact,  hard,  porous,  and  spongy.  It  is  gone- 
snMy  of  a  whitish-yellow  colour,  and  contains  mere  heterogeneous 
particles,  as  spar,  quarts,  sonorl,  Ice.  and  something  more  of  a 
oaioafeous  earth.  Jt  effervesces  with  adds,  is  magnetic,  and 
fusible  per  at.  When  pulverised,  it  serves  as  a  cement,  like 
powaolaoa.    It  is  found  in  Germany  and  Sweden.    See  Lime. 

TARTAN,  a  small  coasting  vessel  navigated  in  the  Medi- 
terranean sea,  and  bavins;  only  one  mast  aud  a  bowsprit,  the 
principal  sail,  which  is  .very  large,  being  extended  by  a  lateen 
>ard. 

TARTAR,  or,  according  to  the  oew  chemistry,  tart  rat  af  potass, 
if  obtained  in  a  state  of  impurity,  incrusied  on  the  bottom 
nod  sides  of  casks  in  whieh  wine  has  been  kept.  It  is  after- 
wards purified  by  dissolving  it  in  boiling  water,  and  filtering 
it  while  hot  On  cooling,  it  deposits  the  pure  salt  in  very  irre- 
gular crystals.  In  this  state  it  is  sold  under  the  uame  of  crys- 
tals or  cream  of  tartar. 

TARTARIC  ACL1>.  Scheele  was  the  first  who  obtained  this 
•aid  in  a  separate  state,  lie  communicated  bis  process  for  ob- 
taining it  to  Retaius,  who  published  it  in  the  Stockholm  Trans- 
notions  for  1770.  It  consisted  in  boiling  tartar  with  lime,  and 
in  decomposing  the  tartrat  of  lime  thus  formed  hy  means  of  sul- 
phuric acid.  The  process  employed  at  present  for  obtaining 
tartaric  acid,  whioh  is  tbe  same  with  that  of  schcele,  is  the  fol- 
lowing : — Dissolve  tartar  in  boiling  water,  and  add  lo  the  solu- 
tion powdered  chalk  till  all  effervescence  ceases,  and  the  liquid 
ceases  to  redden  vegetable  blues.  Let  the  liquid  cool,  and  then 
pais  it  through  a  filtre.  A  quantity  of  tartrat  of  lime  (which  is 
an  insoluble  white  powder)  remains  upon  the  filtre.  Put  this 
tartrat,  previously  well  washed,  into  a  glass  cucurbite,  and  pour 
on  it  a  quantity  of  sulphuric  acid  equal  to  tbe  weight  of  the 
chalk  employed,  which  must  be  diluted  with  water.  Allow  it 
to  digest  for  twelve  hours,  stirring  it  occasionally.  The  sulphu- 
ric acid  displaces  tbe  tartaric ;  sulphat  of  lime  remains  at  the 
bottom,  while  the  tartaric  acid  is  dissolved  in  the  liquid  part. 
Defiant  off  this  last,  aud  try  whether  it  contains  any  sulphuric 
acid;  this  is  done  by  dropping  in  a  little  aoetat  of  lead ;  a  pre- 
cipitate appears  which  is  i  a  soluble  in  acetic  acid,  if  sulphuric 
acid  Is  present,  but  soluble  if  it  is  absent.  If  sulphuric  acid 
is  present,  the  liquid  most  be  digested  again  on  some  more 
tartrat  of  lime ;  if  not,  it  is  to  be  slowly  evaporated,  and  about 
one- third  part  of  the  weight  of  the  tartar  employed  is  obtained 
of  crystallised  tartaric  acid. 

TARTRATS,  salts  formed  with  the  tartaric  acid. 

TASTE,  a  sensation  excited  by  means  of  tbe  organs  of  this 
•ease,  the  papilla;  of  the  tongue,  &c.  Taste  is  also  used  in  a 
fgnrative  manner  for  the  judgment  and  discernment  of  the 


TAUGHT,  the  state  of  being  extended  or  stretched  out,  and 
is  usually  applied  in  opposition  to  slack. 

Taught  Sail,  implies  a  great  quantity  of  set  sail. 

TAUNT,  an  epithet,  at  sea,  signifying  high  or  tall.  It  is 
particularly  expressed  of  tbe  masts,  when  they  are  of  an  ex- 
traordinary length,  as  square  is  applied  to  the  yards  ou  the 
same  occasion. 

TAURUS,  the  Bull  g.  is  tbe  second  of  the  sprint:  signs,  and 
the  son  enters  it,  according  to  the  fixed  zodiac  of  Hipparchus, 
osi  the 30th  of  April :  but  reckoning  by  the  moveable  zodiac,  or  the 
recession  of  the  equinoxes,  the  transit  takes  place  about  the  12th 
of  May.  Tbe  earth  is  now  in  Scorpio,  and  the  Sun  as  seen  from 
the  earth  appears  in  Taurus,  the  north  pole  comes  now  more  into 
the  light,  and  the  days  increase  as  the  nights  decrease  in  length, 
at  all  places  N  of  the  Equator.  On  the  6th  of  May  the  earth  is 
an  the  15th  degree  of  Scorpio,  and  the  sun  as  seen  from  the  earth 
appears  in  the  16th  degree  of  Taurus.  The  tropic  of  Cancer  is 
now  in  tbe  light  from  a  littlo  after  5  o'clock  in  tbe  morning,  till 
•bout  7  in  the  evening  ;  the  parallel  of  London,  from  half  an 
bear  [past  4,  till  half  an  hour  past  7;  the  polar  circle  from  3 
tall  9;  and  a  large  tract  round  the  N  pole  has  day  all  the  94 
hours,  for  many  rotations  of  tbe  earth  on  its  axis.  The  Hyades 
mod  Pleiades,  though  denominated  constellations,  are  integral 
saris  of  Taurus. 


Btmndiriu  cmf  Cbnfa»cs.~N.  by  Perseus  and  Auriga ;  &  ojr 
Gemini ;  S.  by  Orion. aud  Eridanus ;  and  W.  by  Aries.  There 
are  141  stars  iu  this  constellation. 

TAUTOLOGY,  a  needless  repetition  of  the  same  sense  in 
different  words. 

TAWING,  the  art  of  dressing  the  skins  of  sheep,  lamb,  kid, 
and  goats,  iu  white,  for  divers  manufactures,  particularly  gloves. 

TAX,  an  impost  laid  b>  government  on  almost  every  thing. 

TAXLS,  iu  Uotany,  Yew  Tree,  a  genus  of  the  dioecia  mo> 
nodclphia  class  and  order.  Natural  order  of  con i Cera?.  The 
yew-tree  is  a  native  of  Europe,  North  America,  and  Japan; 
its  proper  situation  is  iu  mountainous  woods,  or  more  parti- 
cularly the  clefts  of  hub  calcareous  rocks.  England  formerly 
possessed  great  abundance,  and  it  is  now  not  very  uncommon 
in  a  wild  slate,  in  some  parts  of  the  country.  Of  planted  trees 
there  are  yet  several  in  church-yards. 

TEA,  a  valuable  shrub,  that  abounds  in  China  and  Japan. 
Its  leaves  only  arc  imported  into  Europe,  the  infusion  of  which 
is  too  well  known  to  require  any  particular  description.  The 
difference  in  the  qualities  of  tea  is  generally  thought  to  arise 
from  the  season  in  which  tbe  leaves  are  gathered,  and  the  man- 
ner in  which  they  are  preserved.  The  consumption  of  this 
article,  in  England  alone,  is  almost  incredible. 

TEAK,  a  valuable  timber  which  abounds  in  varions  pasts  of 
tbe  East  Indies,  and  is  applied  to  domestic  and  nautical  pur- 
poses. Ships  built  with  teak  are  far  more  durable  in  the 
Indian  seas  than  those  made  of  English  oak. 

TEAL,  the  smallest  species  of  bird  of  the  duck  kind. 

TEAM,  the  number  of  horses,  oxen,  or  other  animals,  united 
together  to  draw  a  cart,  waggon,  or  other  carriage. 

TEASEL,  a  species  of  plant  much  used  in  cloth  manufac- 
tories, for  raising  the  nap  on  the  article  made.  It  is  much 
cultivated  in  those  districts,  but  in  others  it  is  considered  as  a 
weed,  and  destroyed* 

TECHNICAL,  expresses  somewhat  relating  to  arts  and  sci- 
ences; in  this  sense  we  say  technical  terms.  It  is  also  particu- 
larly applied  to  a  kind  of  verses  wherein  arc  contained  the  rules 
or  precepts  of  any  art,  thus  digested  to  help  the  memory  to  re- 
tain them. 

TEETH.  The  basis  of  the  substance  that  forms  the  teeth,  like 
that  of  other  bones,  appears  to  be  phosphate  of  lime.  Tbe  eua- 
mel,  however,  according  to  Mr.  llatchctt,  differs  from  other 
bony  substances  in  being  destitute  of  cartilage;  for  raspings  of 
enamel,  when  macerated  in  diluted  aciils.  he  found  were  wholly 
dissolved;  while  raspings  of  bone,  treated  in  the  same  manner, 
always  left  a  cartilaginous  substance  untouched. 

TELEGRAPH,  is  the  name  very  properly  given  fo  an  instru- 
ment, by  means  of  which  information  may  be  almost  instan- 
taneously conveyed  to  a  considerable  distance.  The  telegraph, 
though  it  has  been  generally  known  and  used  by  the  moderns 
only  for  a  few  years, is  by  no  means  a  modern  invention.  There 
is  reason  to  believe  that  amongst  the  Greeks  there  was  some 
sort  of  telegraph  in  use.  A  Greek  play  begins  with  a  scene,  in 
which  a  watchman  descends  from  the  top  of  a  tower  in  Greece, 
and  gives  tbe  information  that  Troy  was  taken  :  "  I  have  been 
looking  out  these  ten  years  (says  he)  to  see  when  that  would 
happen,  and  this  night  it  is  done."  Of  the  antiquity  of  a  mode 
of  conveying  intelligence  quickly  to  a  great  distance,  this  is 
certainly  a  proof.  The  Chinese,  when  they  send  couriers  on  the 
groat  canal,  or  when  any  great  man  travels  therr,  mak*  signals 
by  fire  from  one  day's  journey  to  another,  to  ha\e  every  thing 
prepared  ;  and  most  of  the  barbarous  nations  iiaed  formerly  to 
give  the  alarm  of  war  by  fires  lighted  on  the  hills  or  rising 
grounds.  Poly bi us  calls  the  ditloreut  instrument*,  used  by 
the  ancients  for  communicating  information,  lire-signals. 

A  new  method,  invented  by  Cleoxeous,  (others  say  Demo- 
erilus,)  and  very  much  improved  by  Pohhius,  as  he  himself 
informs  us,  is  as  follows :  Take  the  letters  of  the  (Greek)  alpha- 
bet, aud  divide  them  into  the  pans,  each  of  which  will  consist 
of  five  letters,  except  the  last  division,  which  will  have  only 
four.  Let  these  be  fixed  on  aboard  in  lite  columns.  The  man 
who  is  to  give  the  signals,  is  then  lo  begin  by  holding  up  two 
torches,  which  he  is  to  keep  aloft  till  the  other  p*ity  has  also 
shewn  two.  This  is  only  lo  shew  that  both  sides  arc  ready.  These 
first  torches  are  then  withdrawn.  Both  parties  ate  provided 
with  boards,  on  which  the  letters  are  disposed  as  formerly 
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described.  The  person,  then,  who  gives  the  signal.  Is  to  bold 
up  torches  on  the  left,  to  point  oat  to  the  other  party  from  what 
column  he  shall  take  the  letters  as  they  are  pointed  ont  to  him. 
If  it  is  to  be  from  the  first  column,  he  holds  up  one  torch ;  if 
from  the  second,  two ;  and  so  on  for  the  others.  He  is  then  to 
bold  np  torches  on  the  right,  to  denote  the  particular  letter  of 
the  column  that  is  to  be  taken.  All  this  most  have  been  agreed 
on  beforehand.  The  man  who  gives  the  signals  must  have  an 
instrument  consisting  of  two  tubes,  and  so  placed  as  that,  by 
looking  through  one  of  them,  he  can  see  only  the  right  side, 
and  through  the  other  only  the  left,  of  him  whom  he  is  to  answer. 
The  board  must  be  set  up  near  this  instrument ;  and  the  station 
on  the  right  and  left  mnst  be  surrounded  with  a  wall  ten  feet 
broad,  and  about  the  height  of  a  man,  that  the  torches  raised 
above  it  may  give  a  clear  and  strong  light,  and  that  when  taken 
down  they  may  be  completely  concealed.  Let  us  now  suppose 
that  this  information  is  to  be  communicated — A  number  of  the 
auxiliaries,  about  a  hundred,  have  gome  over  to  the  enemy.  In  the 
first  place,  words  must  be  chosen  that  will  convey  the  informa- 
tion in  the  fewest  Setters  possible ;  as,  A  hundred  Cretans  have 
deserted,  Kpcrcc  ucarov  of'  npw  fivrojioktieav.  Having  written 
down  this  sentence,  it  is  conveyed  in  this  manner :  The  first 
letter  is  a  K,  which  is  in  the  second  column ;  two  torches  are 
therefore  to  be  raised  on  the  left  hand,  to  inform  the  person 
who  receives  the  signals  to  look  into  that  particular  column. 
Then  five  torches  are  to  be  held  up  on  the  right,  to  mark  the 
letter  a,  which  is  the  left  in  the  column.  Then  four  torches  are 
to  be  held  up  on  the  left,  to  point  out  the  p  (r),  which  is  in  the 
fourth  column,  and  two  on  the  right,  to  shew  that  it  is  the 
second  letter  of  that  column.  The  other  letters  are  pointed  out 
in  the  same  manner.  Such  was  the  pvrsia  or  telegraph  recom- 
mended by  Poly  bias. — But  neither  this,  nor  any  other  method 
mentioned  by  the  ancients,  seems  ever  to  have  been  brought 
into  general  use ;  nor  does  it  appear,  that  the  moderns  had 
thought  of  such  a  machine  as  a  telegraph  till  the  year  1663, 
when  the  Marquis  of  Worcester,  in  bis  Century  of  Inventions, 
affirmed  that  he  had  discovered  "  a  method  by  which,  at  a  win- 
dow, as  far  as  eye  can  discover  black  from  white,  a  man  may 
bold  discourse  with  his  correspondent,  without  noise  made  or 
notice  taken ;  being,  according  to  ocoasion  given,  or  means 
afforded,  ex  re  nata,  and  no  need  of  provision  beforehand ; 
though  much  better  if  foreseen,  and  course  taken  by  mutual 
consent  of  parties."  This  could  be  done  only  by  means  of  a 
telegraph,  which,  in  the  next  sentence,  is  declared  to  have  been 
rendered  so  perfect,  that  by  means  of  it  the  correspondence 
could*  be  carried  on  "  by  night  as  well  as  by  day,  though  as  dark 
as  pitch  is  black." 

Dr.  Hooke,  whose  genius  as  a  mechanical  inventor  was 
perhaps  never  surpassed,  delivered  a  "  Discourse  to  the  Royal 
Society,  May  21, 1G84,  shewing  a  way  how  to  communicate  one's 
mind  at  distances,"  of  30, 40,  100,  120,  &c.  miles,  "  in  as  short 
a  time  almost  as  a  roan  can  write  what  he  would  have  sent."  He 
takes  to  his  aid  the  then  recent  invention  of  the  telescope,  and  ex- 
plains the  method  by  which  characters  exposed  atone  station  may 
be  rendered  plain  and  distinguishable  at  the  others.  He  directs, 
"  First,  for  the  stations ;  if  they  be  far  distant,  it  will  be  neces- 
sary that  they  should  be  high,  and  lie  exposed  to  the  sky  ;  that 
there  be  no  higher  hill,  or  part  of  the  earth  beyond  them,  that 
may  binder  the  distinctness  of  the  characters  that  are  to  appear 
dark,  the  sky  beyond  them  appearing  white ;  by  which  means 
also  the  thick  and  vaporous  air  near  the  ground  will  be  passed 
over  and  avoided."  "  Next,  the  height  of  the  stations  is  ad  van. 
tageous,  upon  the  account  of  the  refractions  or  inflections  of 
the  air."  "  Next,  in  choosing  of  these  stations,  care  must  be 
taken,  as  near  as  may  be,  that  there  be  no  hill  that  interposes 
between  them,  that  is  almost  high  enough  to  touch  the  visible 
ray ;  because  in  such  cases  the  refraction  of  the  air  of  that  hill 
will  be  very  apt  to  disturb  the  clear  appearance  of  the  object." 
"  The  next  thing  to  be  considered  is,  what  telescopes  will  be 
necessary  for  such  stations."  "  One  of  these  telescopes  must 
be  fixed  at  each  extreme  station,  and  two  of  them  in  each  inter- 
mediate; so  that  a  man  for  earh  glass,  sitting  and  looking 
through  them,  may  plainly  discover  what  is  done  in  the  next 
adjoining  station,  and  with  his  pen  write  down  on  paper  the 
characters  there  exposed  in  their  due  order ;  so  that  there  ought 
to  be  two  persons  at  each  extreme  station,  and  three  at  each 


intermediate;  so  Oat,  at  the  same  tine,  inteOigUMie  mayW 

conveyed  forwards  and  backwards."  "  Next*  then  mast  he 
certain  times  agreed  on,  when  the  correspondents  are  to  expect: 
or  else  there  most  be  set  at  the  top  of  the  pole,  in  the  aaersssf , 
the  hour  appointed  by  either  of  the  correspondents  lor  aetiaf 
that  day :  if  the  honr  be  appointed,  pendulum  docks  nay 
adjust  the  moment  of  expectation  and  observing."  M  Next, 
there  must  be  a  convenient  apparatus  of  characters,  whereby 
to  communicate  any  thing  with  great  ease,  distinctness,  sad 
secrecy.  And  those  mnst  be  either  day  characters  or  night 
characters."  The  day  characters  "  may  all  be  made  of  three 
slit  deals ;"  the  night  characters  "  may  be  made  with  rinks,  or 
other  lights,  disposed  in  a  certain  order."  The  doctor  invented 
twenty-four  simple  characters,  each  constituted  of  right  hnes, 
for  the  letters  of  the  alphabet;  and  several  single  character!, 
made  up  of  semiciroles,  for  whole  sentences.  He  lecoaumeadei, 
that  three  very  long  masts  or  poles  should  be  placed  vertkwaY 
and  joined  at  top  by  one  strong  horizontal  beam ;  that  a  large 
screen  should  be  placed  at  one  of  the  upper  corners  ef  tan 
frame,  behind  which  all  the  deal-board  characters  should  aaar, 
and  by  the  help  of  proper  cords  should  quickly  be  drawn  ht- 
wards  to  be  exposed,  and  then  drawn  back  again  behind  the 
screen.  "  By  these  means,"  says  the  doctor,  "  all  things  nay 
be  made  so  convenient,  that  the  same  character  may  be  seen  it 
Paris,  within  a  minute  after  it  hath  been  exposed  at  London, 
and  the  like  in  proportion  for  greater  distances ;  and  that  the 
characters  may  be  exposed  so  quick  after  one  another,  that  a 
composer  shall  not  much  exceed  the  exposer  in  swiftness.* 
Among  the  uses  of  this  contrivance,  the  inventor  speeiiw 
these :  "  The  first  is  for  cities  or  towns  besieged ;  and  the  seeosd 
for  ships  upon  the  seas ;  in  both  which  cases  it  may  be  prac- 
tised with  great  certainty,  security,  and  expedition."  Tk 
whole  of  Dr.  Hooke's  paper  was  published  in  Derbam  s  collec- 
tion of  his  Experiments  and  Observations ;  from  which  it  appears, 
that  be  had  Drought  the  telegraph  to  a  state  of  far  greater 
maturity  and  perfection  than  M.  Amonton's,  who  attempted  tk 
same  thing  about  the  year  1702 ;  and  indeed  to  a  state  h'nk 
inferior  to  several  which  have  been  proposed  during  the  tot 
twenty  years. 

During  the  French  revolution  the  telegraph  was  applied  to 
useful  purposes.  Whether  M.  Chappe,  who  is  said  totae 
invented  the  telegraph  first  used  by  the  French  about  the  cad 
of  1793,  knew  any  thing  of  Hooke's  or  of  Amonton's  ioTentiea, 
it  is  impossible  to  say  ;  but  his  telegraph  was  constructed  ss 
principles  nearly  similar.  The  manner  of  using  this  tekgrspt 
was  as  follows :— At  the  first  station,  which  was  on  the  reef  sf 
the  palace  of  the  Louvre  at  Paris,  M.  Chappe,  the  invest*, 
received  in  writing,  from  the  committee  of  public  safety,  tie 
words  to  be  sent  to  Lisle,  near  which  the  French  army  at  flat 
time  was.  An  upright  post  was  erected  on  the  Eouvre,  atu* 
top  of  which  were  two  transverse  arms,  moveable  in  afl  dhw- 
tions  by  a  single  piece  of  mechanism,  and  with  ini  nuuiishh 
rapidity.  He  invented  a  number  of  positions  for  these  anas, 
which  stood  as  signs  for  the  letters  of  the  alphabet ;  and  lasses, 
for  the  greater  celerity  and  simplicity,  he  reduced  in  nussberu 
much  as  possible.  The  grammarian  will  easily  conceive,  te 
sixteen  signs  may  amply  supply  all  the  letters  of  the  alphabet. 
since  some  letters  may  be  omitted,  not  only  without  detrisnwt, 
but  with  advantage.  These  signs,  as  they  were  arbitrary, 
could  be  changed  every  week,  so  that  the  sign  of  B  for  one  day 
might  be  the  sign  of  M  the  next ;  and  it  was  only  netfSHry 
that  the  persons  at  the  extremities  should  know  the  key.  las 
intermediate  operators  were  only  instructed  generally  in  thaw 
sixteen  signals  ;  which  were  so  distinct,  so  marked,  so  dawjtat 
the  one  from  the  other,  that  they  were  easily  remembered.  Tit 
construction  of  the  machine  was  such,  that  each  -signal  ems 
uniformly  given  in  precisely  the  same  manner  at  alltnnfs:  it 
did  not  depend  on  the  operator's  manual  skill ;  and  the  posiuai 
of  the  arm  could  never,  for  any  one  signal,  be  a  degree  higher 
or  a  degree  lower,  its  movement  being  regulated  meehaafcaty. 
M.  Chappe  having  received  at  the  Louvre  the  sentence  to  ht 
conveyed,  gave  a  known  signal  to  the  second  station,  which  eat 
Mont  Martre,  to  prepare.  At  each  station  there  was  a  wafaV 
tower,  where  telescopes  were  fixed,  and  the  person  on  waft* 
gave  the  signal  of  preparation  which  be  had  received,  and  tail 
communicated  successively  through  all  the  line,  which 
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them  ail  lata  *  state  of  readiness .  The  person  at  If  oat  Mart  re 
the*  received,  letter  by  letter,  the  sentence  from  the  Loot  re, 
which  he  repeated  wit*  his  owi  machine  ;  and  this  was  again 
repeated  front  the  next  height,  with  inconceivable  rapiditj,  to 
the  final  station  at  Uile. 
Two  working  model*  of  thie  instrument  were   executed  at 


lead,  where  various  experiment*  were  in  consequence  tried 
upon  telegraphi,  and  one  wa*  soon  after  let  op  by  government 
in  a  chain  of  stations  from  the  Admiralty-office  to  the  sea-coast. 
It  consists  of  six  octagon  boards,"  each  of  which  fa  poiaed  upon 
aa  axis  in  a  frame,  in  aooh  a  manner  that  it  can  be  either  placed 
vertically,  *o  a*  to  appear  with  ita  full  liie  to  the  observer  at 
the  nearest  ilation,  a*  in  fig.  I,  or  it  becomes  invisible  to  him 


Fig.  3  la  a  representation  of  this  telegraph  wilb  the  part*  all 
•hat  am)  the  machine  ready  to  work.  T,  in  the  officer's  cabin,  is 
the  (eleacope  pointed  to  the  next  station.  Fig.  3,  ia  a  represen- 
tation of  the  machine  not  at  work,  and  with  the  porta  all  open. 


The  opening  of  the  first  port  (fig.  1 ,)  expresses  a,  the  Second  1, 
the  third  c,  the  fourth  4,  the  fifth  «,  and  the  sixth  /,  fcc.  Six 
board*  make  36  changes,  by  (he  most  plain  and  simple  mode 
of  working:  and  they  will  make  many  more,  if  more  were  neces- 
sary ;  bat  a*  the  real  superiority  of  the  telegraph  over  all  other 
■wad a*  of  making  signals  consist*  in  it*  making  letters,  we  do 
mot  think  (hat  more  change*  than  the  letters  of  the  alphabet, 
and  the  ten  arithmetical  ciphers,  arc  necessary ;  bat,  on  the 
contrary ,  that  those  who  work  the  telegraph*  should  avoid  com- 
aaanJcailng  by  words  or  signs  agreed  upon  to  express  sentences ; 
for  that  1*  the  sore  method  never  to  become  expert  at  sending 
□•expected  intelligence  accnrately.  Several  other  telegraphs 
bare  hoe  a  proposed  to  remedy  the  defect*  to  which  the  instru- 
aaenl  i*  still  liable.  The  dial-plate  of  a  clock  would  make  an 
excellent  telegraph,  aa  it  might  exhibit  144  signs  so  as  to  be 
visible  at  a  great  distance.  A  telegraph  on  this  principle,  with 
only  six  divisions  instead  of  twelve,  would  be  simple  and  cheap 
and  might  be  raised  20  or  30  feet  high  above  the  building,  with- 


A  very  Ingenious  improvement  of  the  telegraph  baa  been 
proposed  in  the  Gentleman's  Magazine;  it  consists  of  a  semi, 
circle  to  be  properly  elevated,  and  fixed  perpendicularly  on  a 
strong  stand.  The  radius  12  feet ;  the  semicircle  consequently 
somewhat  more  than  30.  This  is  la  be  divided  Into  24  parts. 
Bach  of  these  wilt  therefore  comprise  a  apace  of  18  inches,  and 
*n  arch  of  7°  30'  on  the  circumference.  These  34  divisions  to 
be  occupied  by  as  many  circular  apertures  of  six  inches  dia- 
aseter ;  which  will  leave  a  clear  space  of  six  inches  on  each 


*  Tts  term  it  taw  tlltrvd,  tad  s  ii*fl*  fall  oiib  a 


aide  between  the  aperture*.    These  apart 


•  beginning  free* 


the  left,  to  denote  the  letters  of  the  alphabet,  omitting  K,  J, 
consonant,  V,  X,  and  Q,  aa  useless  for  this  purpose.  Than  are 
then  21  letters.    The  four  other  space*  are  reserTod  for  signals. 

The  instrument  to  have  aa  index  moveable  by  a  windlass  ou 
the  centre  of  the  semicircle,  and  having  two  tops,  according 
a*  it  Is  to  be  nsed  in  the  day  or  night ;  one,  a  circular  top  of 
lacquered  iron  or  copper,  of  equal  diameters  with  the  apertures 
{and  which  consequently  will  eclipse  any  of  them  against  which 
it  rests) ;  the  other  a  spear  or  arrow-shaped  top,  black,  and 
highly  polished,  wbieh  (a  standing  before  any  of  the  aperture* 
in  the  day-time  will  be  distinctly  visible.  In  the  night,  the 
apertures  to  be  reduced  by  a  diaphragm  sitting  close  to  each 
ao  aa  to  leave  an  aperture  or  not  more  than  two  inches  diame- 
ter. The  diaphragm  to  be  of  well-polished  tin ;  the  inner  rim 
lacquered  black  half  an  inch.  All  the  apertures  to  he  illumi- 
nated, when  the  instrument  is  used  in  the  night-time,  by  small 
lamps ;  to  which,  if  necessary  according  to  circumstancea,  con- 
vex lenses  may  be  added,  fitted  into  eaob  diaphragm,  by  which 
the  light  may  be  powerfully  concentrated  and  increased.  Over 
each  aperture  one  of  the  five  prismatic  colours  least  likely  to 
be  mistaken  (the  remaining  two  being  less  distinguishable, 
and  not  wanted,  are  best  omitted)  lo  bo  painted ;  and,  ia  their 
natural  order,  on  a  width  of  eight  ten  inches  and  a  depth  of  (our, 
red,  orange,  yellow,  green,  blue  ;  or,  atill  lo  heighten  the  con- 
trast, and  render  immediately  successive  apertures  more  dis- 
tinguishable, red,  green,  orange,  blue,  yellow.  The  whole  inner 
circle  beneath  and  between  the  aperture*  to  be  painted  black. 

When  the  instrument  is  to  be  nsed,  the  index  to  be  set  to  the 
signal  apertures  on  the  right.  All  the  apertures  to  he  covered 
or  dark  when  it  begin*  to  bo  used,  except  that  which  1*  to  give 
the  signal.  A  signal  gun  to  be  fired,  lo  apprise  the  observer.  If 
the  index  is  set  to  the  first  aperture,  it  will  denote  that  words 
arc  to  be  expressed ;  if  to  the  second,  that  figure* ;  if  to  the 
third,  that  the  figures  cease  ;  and  that  the  intelligence  is  carried 
on  tn  words.  When  figures  arc  to  be  expressed,  the  alternate 
aperture*  from  the  left  are  taken  in  their  order,  to  denote  from 
1  to  10  inclusively ;  the  second  from  the  right  denotes  100 ;  the 
fifth  1000.  This  order,  and  these  interval*,  are  taken,  to  pre- 
vent any  confusion  IB  to  peculiarly  important  an  article  of  the 
intelligence  to  be  convey cd. 
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Perhapa,  however,  few  of  the  telegraphs  hilnerto  olered  to 
the  public  exceed  the  preceding,  cither  in  it*  simplicity,  cheap- 
ness, or  facility  in  working ;  and  it  might,  perhapa,  with  a  few 
trifling  addition*,  be  made  exocedini;ly  distinct  It  i*  thus 
described  in  the  Rtprrton/  of  ArUamtt  Mmnaf actum.  For  a  noc- 
turnal telegraph  let  there  be  four  large  patent  reflectors,  lying 
on  the  same  plane,  parallel  lo  lac  horison,  placed  ou  the  top  of 
11  U 
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an  observatory.  Let  each  of  these  reflectors  be  capable,  by 
means  of  two  wi aches,  either  of  elevation  or  depression  to  a 
certain  degree,  By  elevating  or  depressing  one  or  two  of  too 
sefleetora,  eighteen  very  distinct  arrangements  may  be  produced, 
an  the  preceding  scheme  will  explain. 

For  the  sake  of  example,  the  above  as  rangements  are  made 
to  answer  to  the  moat  necessary  letters  of  the  alphabet ;  hot 
alterations  may  be  made  at » ill,  and  a  greater  number  of  changes 
produced,  without  any  addition  to  the  reflectors.  In  the  irst 
«ibse rvatory  there  need  only  be  a  set  of  single  reilecters ;  bat 
in  the  other,  each  reflector  should  be  double,  so  as  to  face 
both  the  preceding  and  subsequent  observatory  ;*  and  each 
observatory  should  be  furnished  with  two  telescopes.  The  pro- 
per  diameter  of  the  reflectors  and  their  distance  from  each  other 
will  be  ascertained  by  experienee ;  and  it  mnst  be  observed, 
that  each  reflector,  after  every  arrangement,  most  be  restored 
to  its  place.  To  convert  this  machine  into  a  diurnal  telegraph, 
nothing  more  is  necessary,  than  to  insert  in  the  place  of  the  re- 
Hectors,  gilt  balls,  or  any  other  conspicuous  bodies. — Since  these 
inventions  were  made  public,  telegraphs  have  been  brought  to 
so  great  a  degree  of  perfection,  that  they  now  convey  informa- 
tion speedily  and  distinctly,  and  are  so  much  simplified  that 
they  can  be  constructed  and  maintained  at  little  expense. 

The  advantages,  too,  which  result  from  their  use,  are  almost  in- 
conceivable. Not  to  speak  of  the  speed  with  which  information 
is  communicated  and  orders  given  in  time  of  war,  by  means 
of  them,  the  whole  kingdom  could  be  prepared  in  an  instant  to 
oppose  an  invading  enemy.  A  telegraph  might  also  be  used  by 
commercial  men  to  convey  a  commission  cheaper  and  speedier 
than  an  express  can  travel.  An  establishment  of  telegraphs 
might  ho  made  like  that  of  the  post ;  and  instead  of  being  an 
expense,  it  would  produce  a  revenue.  Something  of  this  kind 
was  about  ten  years  ago  set  up,  to  facilitate  the  intercourse  be- 
tween Norwich  and  Yarmouth. — Dr.  Gregory^  Meckmnics. 

TELESCOPE.   Under  the  article  Optics,  the  character,  use, 
nod  power  of  this  valuable  instrument,  have  been  introduced  to 
the  reader's  notice.  We  shall  now  advert  to  two  remarkably  con- 
structed telescopes, — that  of  Fraunhofer,  and  that  of  Dollond. 
The  great  discovery  of  a    method   of  making  flint  glass  in 
large  pieces,  and  perfectly  pure  and  free  from  strim,  which  was 
made  by  the  late  M.  Guinand,  may  be  considered  as  forming  an 
era  in  the  history  of  the  achromatic  telescope.     By  means  of 
this  glass,  M.  Fraunhefcr,  the  director  of  the  Optical  Institute 
or  manufactory  at  Benedictbauem,   near  Munich,  has  con- 
structed achromatic  telescopes  far  superior  to  any  that  have 
hitherto  been  made;  and  we  have  been  assured,  that  this  emi- 
nent artist  can  now  make  achromatic  abject-glasses  with  an 
aperture  of  eighteen  inches.    But  it  is  not  merely  in  the  optical 
part  of  the  instrument  that  M.  Fraunhofer  has  been  successful. 
His  various  improvements  on  the  apparatus  which  accompanies 
the  telescope,  and  his  ingenious  micrometers  for  measuring 
angles  of  all  kinds  in  the  heavens,  have  received  the  sanction  of 
some  of  the  most  eminent  practical  astronomers  in  Europe,  and 
are  now  considered  as  constituting  an  instrument  of  incalcu- 
lable  value  for  general  astronomical  observations.      In   this 
splendid  telescope,  made  for  the  observatory  of  Dorpat,  the  hour- 
circle  is  divided  by  two  verniers  into  four  seconds  of  time,  and 
the  declination  circle  into  ten  seconds.     The  equatorial  axis  is 
put  in  motion  by  a  clock  having  two  sets  of  wheel-work,  so  that 
the  telescope  follows  by  itself  the  diurnal  motion  of  the  stars. 
But  it  may  also  be  turned  freely  by  the  hand  in  every  direction, 
or  by  means  of  an  endless  screw.    The  friction  of  the  equatorial 
axis  is  diminished  by  friction  rollers,  so  that  the  telescope, 
though  its  weight  was  about  thirty-six   quintals  of  Bavaria, 
could  be  moved  by  the  pressure  of  a  single  finger.     The  object- 
glass  is  thirteen  and  one-third  feet  (Pied  de  Ro  de  Paris)  in 
focal   length,  and  its  aperture  is  nine  inches.     It  has  eight 
astronomical  eye-pieces,  beside  the  following  micrometers  :— 
1.  A  repeating  line  micrometer,  with  a  circle  of  position,  whose 
two  verniers  give  a  single  minute.  This  micrometer  is  furnished 
with  a  mechanism  for  illuminating  the  lines,  the  field  remaining 
obscure,  mi  that  these  lines  appear  to  be  luminous  stripes  on  a 
dark  ground.  These  lines  are  cut  upon  glass  with  a  diamond  point. 
As  these  lines  appear  like  so  many  silver  threads  suspended  in 
the  heavens,  the  transits  of  the  smallest  stars  across  them  may 
be  observed.  %  Two  micrometers,  each  of  which  consists  of  two 


free  rings.  3.  Two  micrometers  vita  erne  are*  ring.  *»  tfl 
these  mietometers,  the  rings,  which  are  aecurutele  tinned  est  of 
brass,  use  flxed  upon  plates  of  glass,  am  that  they  seem  ts  br 
suspended  to  the  field  of  use  telescope.  By  observing  the  iav 
mersions  and  emersions  of  the  stars  at  use  ii 
enmfereuces  of  the  rings,  the  dsfereuees  of  rigs* 
declination  of  two  stars  are  de4eronaod.  4.  A  micrometer  sf 
several  concentric  rings,  which  may  be  ifamdnated  in  tire  earl 
field.  This  micrometer  was  four  rjr  gjsnsan  6.  As  urn  rams 
tic  finder,  of  thirty  inches  in  fooal  length,  mad  tweufty-uiae  sf 
aperture.  An  instrument  tor  correcting  the  axis 
object-glass. — The  price  of  the  telescope  mw  described  is  i 
8000  Prussian  dollars,  or  nearly  £1800  storting.  The  total 
w  eight  of  the  w bole  package  is  thtrty-eigbt  qariotsJ*.  An 
matic  telescope  with  an  object-glass  eighteen  feet 


m  focal 
length,  and  with  an  aperture  of  twelve  inches,  and  furmsbes 
with  eye-glasses,  micrometers,  and  pe^uwuctic stand,  like  the 
one  now  described,  amounts  to  about  £t7tw  sterling.  Mr 
Fraunhofer  engages  likewise  to  eeestroet  these  instiwnienvi  whs 
objeetrgtass  eighteen  inches  in  diameter:  and,  as  taw-nth* 
increases  nearly  as  the  ewbe  of  the  diameter,  mi  instrument  sf 
this  kind  will  cost  about  £9200  sterling. 

Dollond' 8  Ackrommtic  Telescope. — Fig.  6,  No.  1,  in  the  plate, 
represents  the  telescope,  supported  in  the  centre  of  gratify, 
with  its  rack- work  motions,  and  mounted  cm  iU  muhofrauy  stand, 
the  three  legs  of  which  are  made  to  dose  up  together  by  mrmi 
of  the  brass  frame  nee,  whiob  is  composed  of  three  bars  em* 
nected  together  in  the  centre  piece  by  three  joints,  and  aim  u> 
the  three  legs  of  the  mahogany  stand  by  three  other  joists,  st 
that  the  three  bars  of  this  frame  may  lie  close  against  the  iastdes 
of  the  legs  of  the  mahogany  stand,  when  they  are  pressed  toga- 
tber  for  convenience  of  carriage.  The  brass  pin,  "Under  tat 
rack- work,  is  made  to  move  round  in  the  brans  socket  s,  aad 
may  be  tightened  by  means  of  the  unger-sorew  e\  when  Ik 
telescope  is  directed  nearly  to  the  object  intended  to  be  observ- 
ed. This  socket  turns  on  two  centres,  by/  which  means  it  way 
be  set  perpendicular  to  the  horison,  or  to  any  angle  required  is 
respect  to  the  horison  ;  the  angle  may  be  ascertained  by  the 
divided  arc,  and  then  made  fast  by  the  screw  e.  If  this  socket 
be  set  to  the  latitude  of  the  place  at  which  the  telescope  buses, 
and  the  plane  of  this  arc  be  turned  on  the  top  of  the  mahonsy 
stand,  so  as  to  be  in  the  plane  of  the  meridian,  the  socket I 
being  fixed  to  the  inclination  of  the  pole  of  the  earth,  the  ten- 
scope,  when  turned  in  this  socket,  will  have  an  equatorial  na- 
tion, which  is  always  very  convenient  in  makjnf  astrosaadeaj 
observations. 

No.  2,  in  the  plate,  represents  a  stand  to  be  used  on  a  talk, 
which  may  be  more  convenient  for  manjr  situations  fault* 
large  mahogany  stand.  The  telescope,  with  its  rudk-wofk»naj 
be  applied  to  either  of  the  two  stands,  as  occasion  mayresevc, 
the  sockets  on  the  top  of  both  being  made  exactly  of  the  sane 
size.  The  sliding  rods  may  be  applied  to  the  feet  of  the  Iran 
stand,  so  that  the  telescope  may  be  used  with  the  same  advan- 
tages on  one  as  on  the  other.  The  tube  A  A  may  be  nude 
either  of  brass  or  mahogany,  of  three  and  half  feet  long.  The 
achromatic  object-glass  of  three  end  half  .feet  fboai  distance  hn 
an  aperture  of  two  inches  and  three  quarters.  The  larger  she  h 
with  a  tube  five  feet  long,  and  has  an  achromatic  objectrgjtsf 
of  three  inches  and  one  quarter  aperture.  The  eye  tune,  as  re- 
presented by  B,  contains  four  eye-glasses  to  be  need  for  day.  ex 
•any  land,  objects.  There  are  three  eye  tubes,  as  C,  winch  have 
two  glasses  in  each  to  be  used  for  astronomical  pniposes.  These 
eye  tubes  arl  screw  into  the  short  brass  tube  at  D.  By  turahs; 
the  button  or  milled  head  at  f,  this  tube  is  moved  out  of  the 
larger  so  as  to  adjust  the  eye-glasses  to  ^e  proper  distance  fron 
the  object-glass,  to  render  the  object  distinct  to  any  sight  whs 
any  of  the  different  eye  tubes.  The  magnifying  power  of  the 
three  and  half  feet  telescope  with  the  eye  tube  for  land  obiecti 
is  forty-five  times,  and  of  the  five  feet,  for  land  objects,  suti- 
five  times  ;  with  those  for  astronomical  purposes,  with  the  three 
and  half  feet  the  magnifying  powers  are  eighty,  one  hundred 
and  thirty,  and  one  hundred  and  eighty  ;  and  for  the  ive  fjget 
one  hundred  and  ten,  one  hundred  and  ninety,  and  two  hundred 
and  fifty-times.  Stained  glasses,  as^r,  are  applied  to  afl  the 
different  eve  tubes,  to  guard  the  eye  in  observing  the  spots  es 
the  suu.    These  are  to  be  taken  off  when  the  eye  tubes  axe  used 
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for  other  por  poses.  The  rock-work  ii  intended  to  mote  ike 
telescope  io  any  direction  required,  and  is  worked  by  means 
of  the  two  handles  at  A.  When  the  direction  of  the  tube  is  re- 
quired to  be  considerably  altered,  the  worm  screws  which  act 
against  the  ace,  and  the  circle  must  be  discharged ;  then  the 
nor  cw  rf,  being  loosened,  the  pin  of  the  rack-work  will  mote 
easily  round  in  the  socket  a*. 

For  the  more  readily  finding  or  directing  toe  telescope  to  any 
object,  particularly  astronomical  objects,  there  is  a  small  tube 
•r  telescope,  called  tbe  finder,  fixed  near  the  eye-end  of  the 
Large  telescope.  At  tbe  focus  of  the  object-glass  of  this  finder 
there  are  two  wires,  which  intersect  each  other  in  tbe  axis  of 
tbe  tube,  and  as  tbe  magnifying  power  is  only  a  boat  six  times, 
the  teal  field  of  view  is  very  large ;  therefore  any  object  will  he 
readily  found  within  it,  which  being  brought  to  the  intersection 
of  Ike  wires,  it  will  then  be  within  the  field  of  the  tclescoi*. — In 
viewing  astronomies!  objects,  (and  particularly  when  the  great- 
eat  magnifying  powers  are  applied,)  it  is  very  necessary  to 
cruder  the  telescope  as  steady  as  possible ;  for  that  purpose 
Ihere  are  two  sets  of  brass  slidiug  rods,  i  i,  as  represented  in 
Ike  plate.  These  rods  connect  the  eye-end  of  the  telescope 
with  two  of  the  legs  of  the  stand,  by  which  any  vibration  of  the 
lobe,  that  might  be  occasioned  by  the  motion  of  the  air,  or 
otherwise,  will  be  prevented,  and  the  telescope  rendered  suffi- 
ciently steady  for  using  the  greatest  powers.  These  sliding 
sods  move  within  one  another,  with  so  much  ease  as  to  admit 
of  tbe  rack-work  beiog  used  in  tbe  same  manner  as  if  they  were 
not  applied. 

lltwkeTi    Telescope. — This    wonderful    instrument  was 
begen  at  Clayhiil  in  1785,  and  afterwards,  with  all  its  appa- 
tos,  removed  to  Slough,  near  Windsor,  where  it  was  completed 
wader  the  fostering  patronage  of  royal  munificence.    The  foun- 
dation on  which  the  frame-work  is  erected,  consists  of  two 
cppoenlrte  circles  of  brickwork,  so  constructed,  that  tbe  machi- 
nery may  be  tnrncd  so  as  to  bring  the  point  of  the  tube  against 
any  port  of  the  heavens.    The  whole  faMc  is  supported  on 
tsveive  rollers,  of  which  six  arc  seen  (1 1 1 1)  in  the  drawing. 
On  each  side  of  the  elevated  end  of  the  tube  is  a  double  ladder, 
nod    at  the  opposite  extremity   U  another.      Several  other 
smaller  ones  are  seen  in  different  parts,  hut  their  uses  are  too 
obvious  to  need  either  reference  or  description.    The  trans- 
verse beam  H  H,  which   is  stretched  horizontally  over  the 
otos sings  of  tbe  ladders,  is  bolted  to  them,  and  receives  the 
books  of  different  pulleys  G  G,  as  seen  in  the  drawing.    The 
ropes  connected  with  these  pulleys  are  moved  by  machinery, 
Bear  tbe  bottom.   Below  the  mouth  of  the  large  tube  is  a  gallery, 
C  B,  so  constructed  as  to  be  elevated  or  depressed  accord- 
ing to  the  situation  of  the  tube.    This  furnishes  gratification  to 
tbe   spectator,  and  enables  the  astronomer  who  views  the 
beaxena,  to  have  access  to  tbe  extremity  of  the  tube  whenever 
his  presence  may  be  required.    The  cabin  P,  of  which  tbe 
window  is  visible,  affords  shelter  to  those  within,  who,  through 
tbe  telescope,  watch  the  motions  of  the  heavenly  bodies.    Tbe 
smaller  cabin  under  the  tube,  is  connected  with  tbe  apparatus. 
-—The  tube  of  tbe  telescope,  which  is  32  feet  4  inches  long,  and 
4  feet  10  inches  in  diameter,  is  made  entirely  of  iron,  it  having 
been  aaeertained  that  one  of  wood  would  exceed  the  iron  one 
in  wright  by  at  least  30001b.     Tbe  sheets  were  first  put  toge- 
ther by  o  kind  of  seaming  that  required  no  rivets,  and  when 
the  sides  of  the  iron  platform  were  cut  straight,  it  was  lifted 
into  a  hollow  gutter,  and  then  brought  gradually  into  a  cylin- 
drical form.     Within  the  tube  various  hoops  are  fixed,  some  of 
which  arc  connected   by   longitudinal  bars  of  iron   that  arc 
attached  to  the  two  ends  of  tbe  tube.    These  arc  introduced,  to 
brace  the  sheets,  and  keep  the  shape  perfect,  when  the  pulleys 
are  applied  to  give  the  necessary  elevation  at  the  upper  end, 
nod  that  the  speculum  might  be  kept  secure  in  its  bed  at  the 
lower  extremity.     Its  proportionate  degrees  of  strength  have 
been  calculated  with  great  enre,  so  that  at  A  no  depression 
takes  place.    Tbe  lower  end  of  the  tube,  which  the  cabin  D 
Fenders  invisible,   is  firmly  supported  on  rollers  that  move 
forward  or  backward  by  the  rack  wot  k  seen  at  E.    The  large 
speculum  is  enclosed  in  a  strong  iron  ring,  braced  across  with 
bars  of  iron,  while  an  enclosure  of  iron  and  tin  sheets  makes  a 
case  Cor  it.    When  necessity  requires,  it  is  lifted  by  three  iron 
handles  attached  to  the  sides  of  the  ring,  and  is  taken  from 


and  returned  to  its  place  by  a  moveable  crane  that  runs  on  a 
carriage.    See  Optics. 

TELESCOPIUM,  the  7Wrjrepe,  situated  south  oftheCentaor 
Sagittarius,  and  contains  nine  small  stars,  one  of  which  is  of 
the  fourth  magnitude,  the  rest  being  less  in  size. 

Tklescopium  Hkrsciieli.  ilcrsrhci's  telescope  is  a  new  a?- 
terism,  wbicb  has  been  inserted  in  honour  of  the  astronomer  of 
that  name. — Boundaries  and  Contents :  N.  and  E.  by  Lynx, 
K.  and  $,  by  the  Twins,  and  W.  iy  Auriga ;  right  ascension 
t&°,  declination  40°  N.  About  17  stars  have  been  assigned  to 
this  constellation,  from  the  5th  magnitude  to  the  8th. 

TELLER,  an  officer  of  the  exchequer,  in  ancient  records  call- 
ed tallier;  there  are  four  of  these  officers,  whose  duty  is  to  icceivc 
all  sums  due  to  the  king,  and  to  give  the  clerk  of  the  pells  a  bill 
to  charge  him  therewith. 

TELL-TALE,  on  ship-board,  a  small  piece  of  wood,  tra- 
versing in  a  groove  across  the  front  of  the  poop  deck,  and 
which,  by  communicating  with  a  small  barrel  ou  the  axis  of  the 
steering  wheel,  indicates  the  situation  of  tbe  helm. 

TEMPERATURE,  in  general,  denotes  that  degree  of  free 
calorie  which  a  body  appears  to  possess  when  compared  with 
other  bodies.  Sir  Humphrey  Davy  defines  temperature  to  be 
44  the  power  bodies  possess  of  communicating  or  receiving 
heat,  or  the  energy  of  repulsion."  This  definition,  however, 
seems  to  have  nothing  but  the  celebrity  of  bis  name  to  recom- 
mend it. 

TEMPERING,  of  steel  and  iron,  the  rendering  of  then)  either 
more  compact  and  hard,  or  soft  and  pliant,  according  as  the 
different  uses  for  which  they  are  wanted  may  require. 

TEMPLARS,  or  Tlnplkrs,  a  religious  order  instituted  at 
Jerusalem,  about  the  year  1118.  Some  religious  gentlemen  put 
themselves  under  the  government  of  the  patriarch  of  Jerusalem, 
renounced  property,  made  the  vow  of  celibacy  and  obedience, 
and  lived  like  canons  regular.  King  Baldwin  assigned  them  an 
apartment  in  his  palace.  They  had  likewise  lands  given  them 
by  the  king,  the  patriarch,  and  the  nobility,  for  their  mainte- 
nance. They  took  the  name  of  knights  templars,  becaose  tbeir 
first  house  stood  nenr  the  temple  dedicated  to  our  Saviour  at 
Jerusalem.  This  order  having  performed  many  great  exploits 
against  the  infidels,  became  rich  and  powerful  all  over  Europe ; 
but  the  knights  abusing  their  wealth  and  credit,  fell  into  great 
disorders  and  irregularities.  Many  crime*  and  enormities  being 
alleged  against  them,  they  were  prosecuted  in  France,  Italy, 
and  Spaiu ;  and  at  last  the  pope,  by  his  bull  of  the  22d  of  May, 
1312,  given  in  the  council  of  Vienna,  pronounced  the  extinotlon 
of  the  order  of  Templars,  and  united  their  estates  to  tbe  order 
of  St  John  of  Jerusalem. 

TEMPLE,  a  public  building  erected  in  honour  of  some  deity, 
cither  true  or  false,  and  in  which  people  meet  to  pay  religious 
worship  to  the  same. 

TENACITY,  a  term  applied  to  metals,  by  which  is  meant  the 
power  that  a  metallic  wire  of  a  given  diameter  has  of  resisting, 
without  breaking,  the  action  of  n  weight  suspended  from  its  ex- 
tremity. 

TENANT,  signifies  one  who  holds  or  possesses  lanes  or 
tenements  by  any  kind  of  right,  either  in  fee,  for  life,  years,  or 
at  will. 

TENDER,  in  Law,  is  an  offer  to  pay  a  debt  or  perform  a  duty. 
This  is  is  often  pleaded  in  an  artiuu  as  a  bar  lo  the  plaintiff's 
recovery;  and  wbcre  the  iiionc)  donnjidcd  by  the  plaintiff  has 
been  tendered  or  oflered  to  him  licl-no  the  commencement  of 
the  suit,  and  he  has  refused  tc  aeiept  it,  tbe  plaintiff  is  barred 
of  his  action  and  costs. 

Ti.ndkr,  a  sniHl!  vessel  employed  to  attend  a  larger  one, 
to  supply  licr  with  stores,  to  carry  intelligence,  &e.  Vessels 
appointed  lo  recritc  volunteers  and  impressed  men,  and  to 
carry  them  to  recciwng  ship*.  &r.  are  also  called  tenders. 

TENDING,  the  movement  by  which  a  ship  turns  or  swings 
round,  when  at  single  anchor,  or  moored  by  the  head,  in  a  tide- 
way, at  every  change  of  tide. 

TENDONS,  arc  white,  1'nra,  and  tenacious  ports,  continuous 
to  the  muscles,  and  usually  forming  their  extremities. 

TENEMENT,  in  its  original,  proper,  and  legal  sense,  signifies 
every  thing  that  may  be  holdcn,  provided  it  is  of  a  permanent 
nature,  whether  it  is  of  a  substantial  or  unsubstantial  and  ideal 
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JT%%1*,  a  sswy  at  wbiea  a  hsul  h  *m*m  hy  a 

T*Vw*0*  .t  §>«idSn*\  h*.  "2i*  wrw/e  ead  4*!  a  pi«tt  4#  wens! . 
«r  sufaf.  timiiu-tiwt  a*  %we~durd  is*  ru  tfciefcse**.  to  he  rwa»- 
•jf  jrt*  *  is**>  -a  awita**  ?anee,  <aded  a  ssesrise,  for  yxaiaq  er 
5***>n*  -ur  "sue  ***  ejvfetaer. 

tt>*£.  !3««(r  0  (Irmmw.  an.  i«fe*ti.xs  *f  verb*,  wierefcy 
ttwsy  tr<  ssoite  v>  tapury  '<*  4Stfm$w*  tie  evesnastaaee  of  use 
m  »V%*-  iu»?  aabra. 

Tfc*%lrjV  r.v*  scat*  '-fa  ?Jr*e  stretched. 

1K%1.  j*  ?4wrr*ry.  a  rifl  of  list  verted  into  tie  shape  cf  a 
jut.    ».'*  *  Vnvad  Is?  head. 

IfcwTfcft,  a  raiftau;  »*ed  m  ftforth  mafinfactnre.  to  stretch  out 
t2u«  y+*x\  'A  eiVxb.  ttaf.  he.  *r  ocl?  t/>  make  ihca  even,  and 
set  fVn»  s*vwtre.  It  it  wtoaifv  *V*at  four  feet  asd  a  haif  high. 
a/kC  fvr  Ur.tth  eseeeds  that  of  th*  k»ex?it  piece  of  cloth.  I: 
e/vsv+itt  *f  several  lowg  piece*  of  wood,  placed  so  that  the 
Vywer  cr'/ss-pi-ee*  of  we#>d  mat  be  raised  or  lowered,  as  is  found 
#cpi««?e,  to  be  axed  at  any  height  by  auaas  of  pins.  Al^cg 
the  picves.  V>fh  the  upper  and  under  one.  are  hooked  nails, 
caf>d  f*»Vr-b'»ksf  drives  in  from  space  to  «pi/;e. 

TE^fKE,  the  manner  whereby  land*  or  tenement*  axe 
fc/sJdtn,  or  th*,  service  that  the  tenant  owes  to  hit  lord. 

TKHZUO.  \u  Natural  History,  the  thi p-worm, a  genus  of  tbe 
vermes  tettaeea  class  and  order.  There  are  three  specie*.  The 
•bell  of  lb  it  worm  i%  scry  thin,  cylindrical,  and  smooth ;  found 
oo  tbe  tides  *r.d  bottoms  of  ships,  ar.d  the  s  toot  est  oak  pales 
which  have  remained  some  time  nnder  water:  it  was  imported 
from  India.  Tbe  destruction  which  lh*-se  worms  effect  under 
wafer  is  almost  ejus  I  to  that  of  the  termes.  or  white  ant,  on 
Jand.  The  shell  it  more  or  less  twitted,  rather  obtase  at  tbe 
lip,  and  from  four  to  six  inches  long.  They  will  appear,  on  a 
very  little  cowsi'Seration,  to  be  the  most  important  beings  in 
tbe  great  chain  of  creation,  and  a  pleating  demonstration  of  tbe 
Infinitely  wise  and  gracious  power  which  formed  and  still  pre- 
serves the  whole  in  such  wonderful  order  and  beauty ;  for  if 
it  was  not  for  the  rapacity  of  these  and  such  animals,  tropi- 
cal rivers,  and  indeed  tbe  ocean  itself,  would  be  choked  with 
the  bodies  of  trees  annually  carried  dow  n  by  the  rapid  tor- 
rents, as  many  of  them  would  last  for  ages,  and  probablj  be 
productive  of  evils,  of  which  happily  we  cannot  in  the  present 
harmonious  state  of  things  form  any  idea ;  whereas  now,  being 
consumed  by  these  animal s,  they  arc  more  easily  broken  in 
pieces  by  the  waves ;  and  the  fragments  which  are  devoured 
become  specifically  lighter,  and  are  consequently  more  readily 
and  more  effectually  thrown  on  shore,  where  the  son,  wind, 
insects,  and  various  other  instruments,  speedily  promote  their 
entire  dissolution, 

TKKM,  in  Oeometry,  is  the  extreme  of  any  magnitude,  or  that 
which  bound*  or  limits  its  extent. 

T  Kit  MS,  are  those  spaces  of  time  wherein  the  courts  of  jus- 
tice are  open  for  all  that  complain  of  wrongs  or  injuries,  and 
seek  I  heir  right*  by  course  of  law  or  action,  in  order  to  their  re- 
dress ;  and  during  which  the  courts  in  Westminster  hall  sit  and 
give  judgment*,  fee.  but  the  high  court  of  parliament,  the  chan- 
cery, and  inferior  courts,  do  not  observe  the  terms;  only  the 
oourt  of  King's  Bench,  Common  Pleas,  and  Exchequer,  tbe 
highest  courts  at  common  law.  Of  these  terms  there  are  four 
in  every  year:  viz.  Hilary  term,  which  begins  the  23d  of  Janu- 
ary, and  ends  the  12th  of  February,  unless  on  Sundays,  and  the 
day  after  ;  Kastcr  term,  which  begins  tbe  Wednesday  fortnight 
after  Kasfrr-day.nnd  ends  the  Monday  next  after  Ascension-day ; 
Trinity  term,  which  begins  on  the  Friday  after  Trinity  Sunday, 
and  ends  the  Wednesday-fortnight  after;  and  Michaelmas  term, 
which  begins  the  flth  and  ends  the  28th  of  November. 

Tt.it  M*,  Irith,  arc  the  same  as  those  of  London,  except  that  at 
Michiiclrnan,  which  commences  October  13,  and  adjourns  to 
the  beginning  of  November. 

Tr.nMs,  Oxford.  Hilary  or  Lent  term  begins  on  January  1  4, 
and  ends  on  the  Saturday  before  Palm  Sunday.  Easter  term 
begins  the  tenth  day  after  Easter,  and  ends  the  Thursday  be- 
fore) Whit- Sunday.  Trinity  term  begins  the  Wednesday  after 
Trinity  Sunday,  and  ends  after  the  act,  sooner  or  later,  as  the 
v  Ico  chancellor  and  convocation  please.  Michaelmas  term  beg  ins 
on  Oft.  10,  find  ends  Dec.  17. 

TiMiM*,  Vamhridye.  Lent  term  begins  on  Jan.  13,  and  ends 
the  Friday  before  Palm  Sunday.    Easter  term  begins  the  Wed- 
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inseers  are  i3?abi£a£tsof  East  lacks,  Africa,  mswi  Sowth 
ea.  T^ey  hT34  pyramidal  structures  tew  or  twelve  feet  in  betgat. 
a^d  dMitd  izio  appffuprimte  ■ihiIbmsHi.  asmgusaes  for  pss- 
visions,  arc&td  chambers,  asai  gmilertes  of  coswasuMcalisa. 
These  are  s*>  firmly  cemented,  that  they  easily  bear  soar  asm  a 
stand  npoa  them,  and  ia  the  psaias  of  Seaeafal  appear  fixe  tar 
viliares  of  the  antives.  With  soea  wossderfal  dexterity  sad 
rapidity  they  destroy  food,  fanntare,  *^ff*;v,  clothes,  and  na> 
ber  of  whatever  magnitude,  leaving:  a  aaere  thia  sarface.  that  a 
a  few  hoars  a  large  beam  will  be  eatea  to  a  aaere  shell  est 
thicker  than  writing  paper.  These  oaly  are  the  labourers  whs 
build  the  structares,  procure  provisioas  for  the  asaies  sad 
females,  and  take  care  of  the  eggs  ;  they  are  the  most  aaaw- 
rous.  Another  class,  called  papa,  are  larajer.mboat  half  an  sacs 
long,  with  a  very  large  ot ate  polished  testaceous  head.  Tata 
oeier  work,  but  act  as  soperiDteadaats  over  the  laboarcniw 
as  enards  to  defend  their  habitations  from  intrusion  mad  vis- 
lenre.  When  a  breach  is  made  in  the  dwelling,  they  rash  forwari 
and  defend  the  entrance  with  great  ferocity  ;  some  of  them  beat- 
ing with  their  mandibles  against  any  hard  substance,  as  i  nr- 
nal  to  the  other  guards,  or  as  an  eocouraarement  to  the  hbiir 
ers ;  they  then  retire,  and  are  succeeded  by  the  labourers,  cash 
with  its  burden  of  tempered  mortar  in  its  month  ;  these uusgaw 
ly  set  about  to  repair  whatever  injury  has  been  sustained.  Om 
of  these  attend  every  six  or  eight  hundred  labourers  wkkave 
building  a  wall,  taking  no  active  part  itself,  but  frequently  ant- 
ing the  noise  above  mentioned,  which  is  constantly  aaswoH 
by  a  loud  hiss  from  ail  the  labourers,  which  at  *hi«  signal  evi- 
dently redouble  their  diligence. 

TERRIER,  a  book  or  roll,  wherein  the  several  lands,  either 
of  a  private  person,  or  of  a  town,  college,  church,  &c  are  de- 
scribed. It  should  contain  the  number  of  acres,  and  the  sik. 
boundaries,  tenants'  names.  &c.  of  each  piece  or  pared. 

TESSELLATED  PAVEMENTS,  those  of  rich  mosiac  wart 
made  of  corious  suuare  marbles,  bricks,  or  tiles,  called  lessen? 
from  their  resembling  dice. 

Test  Act.  A  statute  25  Car.  II.  cap.  2,  which  reoaiiesal 
officers,  both  civil  and  military,  to  take  the  oaths  and  test,  at. 
the  sacrament,  according  to  the  rights  and  ceremonies  ef  tse 
church  of  England.  Various  ineffectual  attempts  have 
made  by  the  Dissenters  to  obtain  tbe  repeal  of  this  act, 
is  evidently  offensive  to  the  genuine  principles  of  civil  and  reli- 
gious liberty. 

TESTACEA,  in  tbe  Linnssan  system  of  natural  history,  the 
third  order  of  vermes.  This  order  comprehends  all  sbeuVisx.  ar- 
ranged by  Linnaeus  under  thirty  .six  genera.  Shell-fish  areas* 
mats  with  a  short  body,  covered  by  or  enclosed  in  a  first,  sard, 
and  stony  habitation,  composed  according  to  their  three  sens- 
rate  orders. 

TESTAMENT,  in  Law,  a  solemn  and  authentic  act,  whereby 
a  person  declares  his  will,  as  to  tbe  disposal  of  his  estate, 
effects,  burial,  &c. 

TESTUDO,  tbe  Tortoise,  in  Natural  History,  a  genus af  as> 
pbibia,  of  the  order  reptiles.  These  animals  feed  on  sea-wsedi 
or  on  worms,  are  extremely  prolific ;  but  in  the  state  of  eggs, 
while  very  young,  are  the  prey  of  various  animals.  Their. bm 
ments  are  slow  ;  they  are  capable  of  being  tamed,  and  wul  is 
that  state  eat  almost  any  thing  presented  to  them.  They  ex- 
ist long  in  such  air  as  would  be  destructive  to  other  animals  sf 
the  same  size,  and  have  such  tenaoiousness  of  life,  that  it  b 
stated  that  they  will  exhibit  convulsive  movements  for  several 
days  after  their  bodies  bave  been  opened,  and  even  after  their 
heads  have  been  cut  off.  In  cold  latitudes  the  land  tortoise  is 
torpid  during  the  winter.  There  are  thirty-five  species,  of  waits 
we  shall  notice  the  following.— The  common  tortoise.  The  weight 
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•f  this  animal  ii  three  pounds,  and  the  length  of  ita  ahell  about 
seven  iocbes.    It  abounds  in  the  countries  surrounding  the 
Mediterranean,  and  particularly  in  Greece,  where  the  inhabitant* 
not  only  eat  its  flesh  and  eggs,  but  frequently  swallow  its  warm 
blood.    In  September  or  October  it  conceals  itself,  remaining 
torpid  till  February,  when  it  re-appears.    In  June  it  lays  its 
ens  in  boles  exposed  to  the  full  beams  of  the  sun,  by  which 
they  are    matured.      The  males   will   frequently  engage  in 
severe  conflicts,  and  strike  their  head  against  each  other  with 
great  violence,  and  very  loud  sounds.    Tortoises  attain  most 
extraordinary  longevity,  and  one  was  ascertained  to  have  lived 
in  the  gardens  of  Lambeth  to  the  age  of  nearly  one  hundred 
and  twenty  years.    Its  shell  is  preserved  in  the  archiepiscopal 
palace.    So  reluctant  is  the  vital  principle  lo  quit  these  animals, 
that  Shaw  informs  us  from  Redi,  one  of  them  lived  for  six 
months  after  all  its  brains  were  taken  out,  moving  its  limbs 
and  walking  as  before.    Another  lived  twenty-three  days  after 
its  bead  was  cut  off,  and  the  head  itself  opened  and  closed  its 
jaws  for  a  quarter  of  an  hour  after  its  separation  from  the  body. 
It  may  not  only  be  tamed,  but  has  in  several  instances  exhi- 
bited proof  in  that  state  of  considerable  sagacity,  in  distinguish- 
ing its  benefactors,  and  of  grateful  attachment  in  return  for  their 
kindness,  notwithstanding  its  general  sluggishness  and  torpor. 
It  will  answer  the  purpose  of  a  barometer,  and  uniformly  indi- 
cates the  fall  of  rain  before  night,  when  it  takes  its  food  with 
great  rapidity,  and  walks  with  a  sort  of  mincing  and  elate  step. 
It  appears  to  dislike  rain  with  extreme  aversion,  and  is  dis- 
comflted  and  driven  back  only  by  a  few  and  scarcely  perceiv- 
able drops. — The  mud  tortoise,  is  common  both  in  Europe  and 
Asia,  and  particularly  in  Prance,  a  here  it  is  much  used  for  food. 
It  is  seven  inehes  long ;  lays  its  eggs  on  the  ground,  though  an 
agnatic  animal ;  walks  quicker  than  the  land  tortoise  ;  and  is 
often  kept  in  gardens,  to  clear  them  from  snails  and  various 
wingless  iniects.  In  fish-ponds  it  is  very  destructive,  biting  the 
■shea,  and,  when  they  are  exhausted  by  the  loss  of  blood,  drag- 
ging them  to  the  bottom  and  devouring  them. — The  fierce  tor- 
toise, is  found  in  several  parts  of  North  America,  and  is  eighteen 
inehes  long.    It  is  rapid  and  vigorous  in  its  movements,  and  will 
spring  on  its  enemy  with  great  elasticity  and  violence.    Its 
flesh  is  thought  extremely  good.     It  is  found  in  the  mnddy 
parts  of  rivers,  concealing  itself  among  the  weeds.    It  will  also 
dart  with  great  celerity  on  birds.— The  sea  tortoises,  or  turtles, 
are  distinguished  from  the  former,  by  having  very  large  and  long 
feet  in  the  shape  of  fins,  the  claws  of  some  of  the  toes  not  being 
visible  but  enclosed.    The  common  green  turtle  is  not  unfre- 

3oentry  Ive  feet  long,  and  of  the  weight  of  600  pounds ;  and  is 
enominated  green  from  the  shade  of  that  colour  assumed  by 
the  fat,  when  the  animal  is  in  its  perfect  state.  In  the  West 
Indies  It  has  been  long  in  the  highest  estimation  for  the  table, 
and  within  sixty  or  seventy  years  it  has  gradually  been  advano- 

a;  In  reputation  in  this  country,  for  food,  and  is  at  present  coh- 
ered as  furnishing  the  highest  gratification  of  epicurism.  It 
is  imported  into  England  in  vast  numbers.  It  feeds  on  sea 
grass,  called  turtle  grass.  It  is  taken  sometimes  after  being 
watched  to  its  haunts ;  and  being  thrown  on  its  baok,  is  unable 
to  rise  again  on  its  feet :  sometimes  it  is  struck  in  the  water 
with  a  long  staff  armed  with  iron  at  the  end.  The  markets  of 
the  West  Indies  are  supplied  with  the  flesh  of  these  animals,  as 
those  of  Europe  arc  with  mutton  and  beef;  and  before  they  were 
much  sought  as  artieles  for  exportation,  forty  sloops  were  em- 
ployed by  the  inhabitants  of  Port  Royal  in  catching  them.  They 
are  seldom  seen  on  land  but  at  the  season  of  laying  their  eggs, 
which  tbey  do  at  several  times,  after  intervals  of  fourteen  days. 
They  are  occasionally  found,  probably  in  consequence  of  tem- 

Kests,  on  the  coasts  of  Europe.  The  imbricated  turtle,  or  hawks- 
ill,  is  so  called  from  its  shells  lapping  one  over  another,  like 
tiles  on  the  roof  of  a  house.  It  is  about  three  feet  long;  is 
found  in  the  seas  both  of  Asia  and  America,  and  sometimes 
also  in  the  Mediterranean;  and  is  said  to  have  been  seen  even  of 
600  pounds  weight.  Its  flesh  is  of  oo  estimation ;  but  its  lamina 
are  manufactured  into  the  elegant  material  known  by  the  name  of 
tortoise-shell,  which  has  been  applied  by  human  ingenuity  to 
ainumerablc  purposes  both  of  use  and  ornament.  The  thick- 
ness of  the  plate  varies  in  reference  to  the  age  and  sise  of  the 
turtle.  Those  of  a  very  >oung  one  are  of  no  value.  A  large 
one  will  supply  ten  pounds'  weight  of  valuable  scales,  which 
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being  softened  by  heat,  and  lapped  over  each  other  by  means  of 
pressure,  become  effectually  united,  so  as  to  constitute  one 
piece  of  considerable  extent,  and  without  any  perceivable  trace 
of  their  separation.  This  article  was  well  known  to  the  Greeks 
and  Romans,  and  was  an  important  materal  of  luxury  and  com* 
merce.  Various  articles  of  furniture,  and  even  beds,  were  inlaid 
with  it.  The  Egyptians  exported  largo  cargoes  of  it  to  Rome 
for  these  purposes,  and  in  China,  as  well  as  Europe,  ii  is  at 
present  in  very  high  demand  for  elegant  and  ornamental  manu- 
factures. 

Tkstldo,  in  the  Military  Art  of  the  ancients,  was  a  kind 
of  cover  or  screen  which  the  soldiers,  e.yr.  a  whole  company, 
made  themselves  of  their  bucklers,  by  holding  them  up  aver 
their  heads,  and  standing  close  to  each  other.  This  expedient 
served  to  shelter  them  from  darts,  stones,  fee.  thrown  upon 
them,  especially  those  thrown  from  above,  when  they  went  to  the 
assault. 

Testudo,  was  also  a  kind  of  large  wooden  tower  which  moved 
on  several  wheels,  and  was  covered  with  bullocks'  hides,  serv- 
ing to  shelter  the  soldiers  when  they  approached  the  walls  to 
mine  them,  or  to  batter  them  with  rams. 

TETANUS,  in  Surgery,  a  locked  jaw. 

TETRAEDRON,  or  Tetrahedron,  in  Geometry,  is  one  of 
the  &\e  Platonic  or  regular  bodies  or  solids,  comprehended 
under  four  equilateral  and  equal  triangles.  Or,  it  is  a  triangular 
pyramid  of  four  equal  and  equilateral  faces. 

TETRAGON,  in  Geometry,  a  quadrangle,  or  a  figure  with 
four  angles. 

TETRANDRIA,  the  fourth  class  in  LinnaeuVs  sexna)  system. 

TETRAD,  in  Natural  History,  a  genus  of  birds  of  the  order 
gal  Una?.  Birds  of  this  genus,  which  according  to  Gmelin  com- 
prehends the  grouse,  the  partridge,  and  the  quail,  follow  the 
dam  immediately  oo  being  batched,  and  before  the  shell  is 
wholly  detached  from  them ;  their  bill  is  strong  and  convex, 
and  their  flesh  and  eggs  form  an  exquisite  repast.  There  are 
seventy -three  species,  of  which  the  following  are  best  deserving 
of  notice.— The  cock  of  the  wood,  is  of  the  sise  of  a  turkey,  and 
is  found  from  Russia  to  Italy,  preferring  the  cle\atcd  and 
mountainous  parts  of  temperate  countries,  as  it  delights  iu  a 
cold  temperature.  Its  eggs  are  deposited  on  most,  and  a  ben- 
ever  left  by  the  female,  which  is  unassisted  in  the  process  of 
incubation,  are  covered  over  with  leaves.  The  males  and 
females  live  separate,  except  during  the  months  of  Februaiy 
and  March.  Their  food  consists  of  various  plants  mid  grains, 
and  buds  of  trees.  The  seeds  of  the  pine  and  fir  they  are  parti- 
cularly fond  of.— The  black  grouse,  is  larger  than  a  common 
fowl,  and  abounds  in  the  British  islands,  particularly  in  the 
northern  districts.  The  birds  of  this  species,  and  of  the  last, 
do  not  pair  like  other  birds,  and  the  male  is  gene  rail  >  seen  with 
several  females  in  his  train.  They  subsist  on  seeds  ami  herb- 
age, and  are  particularly  fond  of  the  seeds  of  the  birch  and 
Siberian  poplar.— The  ptarmigan  grouse,  is  fourteen  inehes 
long,  and  inhabits  the  north  of  Europe,  ft  is  not  uiicotihi.on 
in  the  Highlands  and  the  Hebrides,  and  is  sometimes  found  in 
Cumberland.  These  birds  subsist  on  seeds,  fruits,  and  hemes, 
and  arc  silly  and  inadvertent  to  danger.— The  common  partridge, 
is  thirteen  inches  long,  and  abounds  in  the  temperate  region* 
of  Europe;  it  is  unable  to  sustain  rigorous  cold  or  intense  heat. 
See  Qt  ail. 

TETR  APLA.  a  Bible  disposed  by  Origen  under  four  column*, 
in  each  of  whieh  was  a  different  Greek  version,  namely,  that  of 
Svmniachos,  of  Aquila,  of  the  Seventy,  and  of  Theudotian. 

"TEUTONIC  ORDER,  a  military  order  of k nights. established 
towards  the  close  of  the  twelfth  century,  and  thus  called  as  con- 
sisting chiefly  of  Germans  or  Teutons.  The  origin.  Sic.  of  (he 
Teutonic  order  is  said  to  be  this;  the  Christian*  under  Guy 
of  Lu signs n,  laying  siege  to  Acre,  a  city  of  Syria,  on  the  borders 
of  the  Holy  Land,  some  Germans  of  Bremen  and  Lu  beck,  touch- 
ed with  compassion  for  the  sick  and  wounded  of  the  army,  who 
wanted  common  necessaries,  set  on  foot  a  kind  of  hospital  un- 
der a  tent,  which  they  made  of  a  ship's  sail,  and  here  he  look 
themselves  to  a  charitable  attendance  on  them.  This  e\cilcd 
a  thought  of  establishing  a  third  military  order,  in  imitation  of 
the  Templars  and  Hospitallers.  The  drntgn  was  approved  of 
by  the  patriarch  of  Jerusalem,  the  archbishop  and  bishops  of 
the  neighbouring  places,  the  king  of  Jerusalem,  the  masters  of 
11  X 
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the  temple  and  .hospital,  and  the  German  lords  and  prelates 
then  in  the  Holy  Land,  and  Pope  Calixtus  III.  confirmed  it  by 
his  bull,  ard  the  new  order  was  called  the  Order  of  Teutonic 
Knights  of  the  House  of  St.  Mary  at  Jorasalem.  The  pope  grant- 
ed them  all  the  privileges  of  the  Templars  and  Hospitallers  of 
St.  John,  excepting  that  they  were  to  be  subject  to  the  patri- 
archs and  other  prelates,  and  that  they  should  pay  tithes  of 
what  they  possessed. 

TEXT,  a  relative  term,  contradistinguished  to  gloss  or  com- 
mentary, and  signifying  an  original  discourse,  exclusive  of  any 
note  or  interpretation.  This  word  is  particularly  used  for  a 
certain  passage  of  scripture  chosen  by  a  preacher  to  be  the  sub- 
ject of  a  sermon. 

THALLITE,  a  stone  found  in  the  fissures  of  mountains  in 
Dauphiny,  and  on  Chamouni  in  the  Alps.  It  is  sometimes 
amorphous,  and  sometimes  crystallized. 

THATCH,  prepared  straw  or  reed,  laid  on  the  top  of  ricks, 
stacks,  or  houses,  to  keep  out  the  wet. 

THEATRE,  a  publio  edifice  for  the  exhibition  of  scenic 
spectacles  and  shows,  to  amuse  the  people,  and  also  a  place 
for  dramatio  representations.  In  Surgery,  it  is  the  room  in 
which  anatomical  dissections  are  carried  on. 

THEFT,  in  Law,  an  uulawful  felonious  taking  away  another 
man's  moveable  and  personal  goods,  against  the  owner's  will, 
with  intent  to  steal  them.  It  is  divided  into  theft  or  larceny, 
properly  so  called,  and  petit  theft,  or  petit  larceny  ;  the  former 
whereof  is  of  goods  above  the  value  of  \'2d.  and  is  deemed  felo- 
ny ;  the  other,  which  is  of  goods  under  that  value,  is  not  felony. 

THEFTfiOTB,  the  receiving  a  man's  goods  again  from  a 
thief,  or  other  amends  by  way  of  composition,  and  to  prevent 
prosecution,  that  the  felon  may  escape  unpunished;  the  punish- 
ment whereof  is  fine  and  imprisonment. 

THEME,  a  subject  or  topic  on  which  to  write  or  compose. 

THEODOLITE,  a  mathematical  instrument  much  used  in 
surveying,  for  the  taking  of  aogles,  distances,  &c. 

THEOGONY,  the  science  which  treats  of  the  primitive, 
chaotic,  or  elementary  state  of  things. 

THEOLOGY,  the  science  which  instructs  mankind  in  the 
knowledge  of  God  and  divine  things ;  or  th\  \  which  has  God, 
and  what  he  has  revealed,  for  its  object. 

THEOREM,  a  proposition  which  terminates  in  theory,  and 
which  considers  the  properties  of  things  already  made  or  done. 
Or,  theorem  i.s  a  speculative  proposition  deduced  from  several 
definitions  compared  together. 

THEORY,  a  doctrine  which  terminates  in  speculation,  with- 
out any  view  to  the  practice  or  application  of  it. 

THERMOMETER,  an  instrument  for  ascertaining  the  tem- 
perature, that  is,  for  measuring  the  degree  of  heat  or  cold,  in 
any  body.  The  thermometer  was  invented  about  the  beginning 
of  the  15th  century  ;  but,  like  many  other  useful  inventions,  it 
has  been  found  impossible  to  ascertain  to  whom  the  honour* of 
it  belougs.  Fahrenheit's  thermometer  consists  of  a  slender 
cylindrical  tube,  and  a  small  longitudinal  bulb.  To  the  side  of 
the  tube  is  annexed  a  scale,  which  Fahrenheit  divided  into  600 
parts,  beginning  with  that  of  the  severe  cold  which  he  had 
observed  in  Iceland  in  1709,  or  that  produced  by  surrounding 
the  bulb  of  the  thermometer  with  a  mixture  of  snow  or  beaten 
ice,  and  sal  ammoniac  or  sea  salt.  This  he  apprehended  to  be 
the  greatest  degree  of  cold,  and  accordingly  he  marked  it,  as  the 
beginning  of  his  scale,  with  0;  the  point  at  which  mercury 
begins  to  boil,  he  conceived  to  shew  the  greatest  degree  of  heat, 
and  this  he  made  the  limit  of  bis  scale.  The  distance  between 
these  two  points  be  divided  into  600  equal  parts  or  degrees ; 
and  by  trials  he  found  that  the  mercury  stood  at  32  of  these 
divisions  when  water  just  begins  to  freeze,  or  snow  or  ice  just 
begins  to  thaw ;  it  was  therefore  called  the  degree  of  the  freez- 
ing point.  When  the  tube  was  immersed  in  boiling  water,  the 
mercury  rose  to  212,  which  therefore  is  the  boiling  point,  and 
is  just  180  degrees  above  the  former,  or  freezing  point.  But  the 
present  method  of  making  the  scale  of  these  thermometers, 
which  is  the  sort  in  most  common  use,  is  first  to  immerge  the 
bulb  of  the  thermometer  in  ice  or  snow  just  beginning  to  thaw, 
and  mark  with  32  the  place  where  the  mercury  stands ;  then 
immerge  it  in  boiling  water,  and  again  mark  the  place  where 
the  mercury  stands  in  the  tube  with  the  number  212,  exceeding 
the  former  by  180 ;  dividing  therefore  the  intermediate  space  into 


180  equal  parts,  will  give  the  scale  of  the  thermometer;  which 
may  afterwards  be  continued  upwards  and  downwards  at  pica, 
sure.  Other  themometers  of  a  similar  construction  have  beta 
accommodated  to  common  use,  having  bot  a  portion  of  the 
above  scale.  They  have  been  made  of  a  small  sine  and  portable 
form,  and  adapted  with  appendages  to  particular  purposes; 
and  the  tube,  with  its  annexed  scale,  has  often  been  enclosed  in 
another  thicker  glass  tube,  also  hermetically  sealed,  to  preserve 
the  thermometer  from  injury.  And  all  these  are  called  Frnkm- 
heit's  thermometers. 

The  thermometer  at  present  used  in  France  is  called  Ren- 
mur's;  but  it  is  very  different  from  the  one  originally  in  vested 
by  Reaumur  in  1730,  and  described  in  the  Memoirs  of  the  Acs. 
demy  of  Sciences.  The  one  invented  by  Reaumur  was  Hied 
with  spirit  of  wine ;  and  though  its  scale  was  divided  by  the 
author  into  80  parts,  of  which  0  was  the  freezing  point,  ask  » 
the  boiling- water  point,  yet  in  fact  80  was  only  the  boiling poist 
of  the  spirit  of  wine  that  he  employed,  which,  as  Dr.  Martise 
computes,  corresponded  with  180  of  Fahrenheit.  But  the  ther- 
mometer now  in  use  in  France  is  filled  with  mercury ;  asd  the 
boiling-water  point,  which  is  at  80,  corresponds  with  thozltti 
degree  of  Fahrenheit.  The  scale  indeed  commences  at  the 
freezing  point,  as  the  old  one  did.  The  new  thermometer  ought 
more  properly  to  be  called  De  Luc's  thermometer,  for  it  was  kit 
made  by  De  Luc ;  and  is  in  fact  as  different  from  Reaumur's  as 
it  is  from  Sir  Isaac  Newton's.  When  De  Luc  had  fixed  the 
scale,  and  finished  an  account  of  it,  he  shewed  the  manuscript 
to  M.  De  la  Condamine.  Condamine  advised  him  to  ehaaje 
the  number  80 ;  remarking,  that  such  was  the  inattentioa  of 
philosophers,  that  they  would  probably  confound  it  with  Rets- 
mur's.  De  Luc's  modesty,  as  well  as  a  predilection  tor  the 
number  80,  founded  as  he  thought  on  philosophical  reason, 
made  him  decline  following  this  advice.  But  he  found  by  eipe- 
rience  that  the  prediction  of  Condamine  was  too  well  IbusaW. 
The  thermometer  of  Celsius,  which  is  used  in  Sweden,  has  t 
scale  of  100  degrees  from  the  freezing  to  the  boiling- viler 
point.  This  is,  in  fact,  the  centigrade  thermometer.  These  are 
the  principal  thermometers  now  used  in  Europe ;  and  the  tem- 
perature indicated  by  any  of  them  may  be  reduced  into  the  cor- 
responding degrees  on  any  of  the  others,  by  means  of  tie 
■following  simple  theorems;  in  which  R  signifies  the  degrees « 
the  scale  of  Reaumur,  F  those  of  Fahrenheit,  and  S  those  of  Ike 
Swedish  thermometer. 

1.  To  convert  the  degrees  of  Reaumur  into  those  of  Faktca- 

R  X  9 
heit ;    — —  +  32  =:  F.    2.  To  convert  the  degrees  of  Fatm- 


heit  to  those  of  Reaumur ; 


(F—  3?)_X_4 
9 


=  R.     a  To 


S  x  9 
vert  the  Swedish  degrees  into  those  of  Fahrenheit;  — r-  r 


32  =  F.    4.  To  convert  Fahrenheit's  into  Swedish ; 


(F  —  »)x5 
9 


=:  S.    5.  To  convert  Swedish  degrees  into  those  of  Reaaaw; 

S  X  4 

—r —  =  R.    6.  To  convert  Reaumur's  degrees  into  Swedish; 


R'X5 


=  R. 


To  such  readers  as  are  unacquainted  with  the  algebraic  ei- 
pression  of  arithmetical  formulae,  it  will  he  sufficient  to  express 
one  or  two  of  these  in  words,  to  explain  their  use  ; — 1.  Maluplr 
the  degree  of  Reaumur  by  9,  divide  the  product  by  4,  and  to 
the  quotient  add  32;  the  sum  expresses  the  degree  on  the  scale 
of  Fahrenheit.  2.  From  the  degree  of  Fahrenheit  subtract  31 
multiply  the  remainder  by  4,  and  divide  the  product  by  9,  the 
quotient  is  the  degree  according  to  the  scale  of  Reaumur,  &&— 
As  in  meteorological  observations  it  is  necessary  to  attend  to  the 
greatest  rise  and  fall  of  the  thermometer,  attempts  have  bees 
made  to  construct  a  thermometer  which  might  register  the 
greatest  degree  of  heat,  or  greatest  degree  of  cold,  which  took 
place  during  the  absence  of  the  observer. — The  folloviflf. 
is  properly  a  spirit  thermometer,  though  mercury  is  em- 
ployed in  it  for  the  purpose  of  supporting  a  certain  index ; « * 
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(fig.  1,  is)  a  tube  of  thin  glass,  about 
sixteen  inches  long,  and  ^  of  an  inch  in 
diameter ;  c  d  efg  a  is  a  smaller  tube, 
with  the  inner  diameter  about  £iu  join- 
ed to  a  larger  at  the  upper  end  s,  and 
bent  down  first  on  the  left  side,  and 
then,  after  descending;  two  inches  be- 
low m  »v  upwards  again  on  the  right,  ?n 
the  several  directions  c  d  e%fa  a,  paral- 
lel to,  and  one  inch  distant  from  it. 
At  the  end  of  the  same  tube,  at  A, 
the  inner  diameter  is  enlarged  to 
half  au  inch  from  A  to  i.  which  is 
two  inches  in  length.  This  glass  is 
filled  with  highly  rectified  spirit  of 
wine  to  within  half  an  inch  of  the  end 
•',  excepting  that  part  of  the  small 
tube  from  d  to  g  which  is  filled  with 
mercury.  From  a  view  of  the  instru- 
ment, it  will  be  readily  conceived  that 
when,  the  spirit  in  the  large  tube  is  ex- 
panded by  beat,  the  mercury  in  the 
•mall  tube  on  the  left  side  will  be  press- 
ed down,  and  cause  that  on  the  right 

side  to  rise;  on  the  contrary,  when  the  spirit  is  condensed' 
by  cold,  the  reverse  will  happen.  Fahrenheit's  scale,  which  be- 
gins with  0  at  the  top  of  the  left  side,  has  the  degrees  numbered 
downwards,  while  that  at  the  right  side,  beginning  with  0  at 
the  bottom,  ascends.  The  divisions  are  ascertained  by  placing 
the  thermometer  with  a  good  standard  mercurial  one  in  water, 
gradually  beating  or  cooling,  and  marking  the  divisions  of  the 
new  scale  at  every  five  degrees.  The  divisions  below  the  freez- 
ing point  are  taken  by  means  of  a  mixture  of  sea-salt  and  ice, 
as  described  by  Nollct,  De  Luc,  and  others.  In  order  to  shew 
how  high  the  mercury  has  risen  in  the  observer's  absence,  there 
is  placed  within  the  small  tube  of  the  thermometer,  above  the 
surface  of  the  mercury  on  cither  side,  immersed  in  the  spirit  of 
wine,  a  small  iudex,  so  fitted  as  to  pass  up  and  down  as  occa- 
sion may  require.  One  of  these  indices  is  represented  in  fig. 
2  ;  a  is  a  small  glass  tube,  three-quarters  of  an  inch  long,  her- 
metically sealed  at  each  end,  enclosing  a  piece  of  steel  wire 
nearly  of  the  same  length;  at  each  end,  erf,  is  fixed  a  short 
piece  of  a  tube  of  black  glass,  of  such  a  diameter  as  to  pass 
freely  up  and  down  within  the  small  tube  of  the  thermometer. 
The  lower  end  floating  on  the  surface  of  the  mercury,  is  carried 
op  with  it  when  it  rises,  while  the  piece  at  the  upper  end,  being 
of  the  same  diameter,  keeps  the  body  of  the  index  parallel  to 
the  sides  of  the  thermometrical  tube.  From  the  upper  end  of 
the  body  of  the  index  at  e  is  drawn  a  spring  of  glass  to  the  fine- 
ness of  a  hair,  about  four-fifths  of  an  inch  in  length,  which  be- 
ing set  a  little  oblique,  presses  lightly  against  the  surface  of 
the  tube,  and  prevents  the  index  from  following  the  mercury 
when  it  descends,  or  being  moved  by  the  spirit  passing  up  and 
down,  or  by  any  sudden  motion  given  to  the  instrument ;  but 
at  the  same  time  the  pressure  is  so  adjusted  as  to  permit  this 
index  to  be  readily  carried  up  by  the  surface  of  the  rising  mer- 
cury, and  downwards  whenever  the  instrument  is  rectified  for 
observation.  The  index,  by  not  returning  with  the  mercury 
when  it  descends,  shews  distinctly  and  accurately  how  high  the 
mercury  has  risen,  and  consequently  what  degree  of  cold  or 
heat  has  happened.  To  prevent  the  spirit  from  evaporating,  the 
tube  at  the  end  t  is  closely  sealed.  The  daily  rectification  of 
this  instrument  is  performed  by  applying  a  small  magnet  to  that 
part  of  the  tube  against  which  the  index  rests ;  by  the  action  of 
which  the  included  piece  of  steel  wire,  and  consequently  the 
index,  is  easily  brought  down  to  the  surface  of  the  mercury. 
When  this  has  been  done,  the  instrument  is  rectified  for  the  next 
day's  observation,  without  heating, cooling,  separating, or  at  all 
disturbing  the  mercury,  or  moving  the  instrument.  With  a  ther- 
mometer of  this  sort,  Mr.  Six  observed  the  greatest  degree  of 
heat  and  cold  that  happened  every  day  and  night  throughout 
the  year  1781. 

In  1790  two  thermometers  were  invented  by  Dr.  John  Ruth- 
erford ;  the  one  for  registering  the  highest,  nod  the  other  for  re- 
K'stering  the  lowest  degree  of  beat  to  which  the  thermometer 
is  risen  or  fallen  daring  the  absence  of  the  observer.    A  new 


self-registeriog  thermometer  has  more  recently  been  invented 
by  Mr.  Keith,  of  Ravels  tone,  which  Dt.  Gregory  considers  as  the 
most  ingenious,  simple,  and  perfect,  of  any  v*  hich  has  hitherto 
appeared.  Its  simplicity  is  so  great,  that  it  requires  only  a  \  ery 
short  description  to  make  it  intelligible.  It  is  constituted  first  of 
a  thin  glass  tube  about  fourteen  inches  long,  and  3-4 ths  of  an 
inch  caliber,  close  or  hermetically  sealed  at  top.  To  the  lower 
end,  which  is  open,  there  is  joined  a  crooked  glass  tube  seven 
inches  long,  and  4-10ths  of  an  inch  caliber,  and  open  at  its  top, 
which,  of  course,  is  level  with  the  middle  of  the  first  tube.  The 
former  tube  is  filled  with  the  strongest  spirit  of  wine,  and  the 
latter  tube  with  mercury.  This  is  properly  a  spirit-of-wine 
thermometer,  and  the  mercury  is  used  merely  to  support  a  piece 
of  ivory  or  glass,  for  which  is  affixed  a  wire  for  raising  one  in- 
dex or  depressing  another,  according  as  the  mercury  rises  or 
falls.  There  is  a  small  conical  piece  of  ivory  or  glass,  of  such 
a  weight  as  to  float  on  the  surface  of  the  mercury.  To  the  float 
is  joined  a  wire  called  the  float  wire,  which  reaches  rpwards. 
where  it  terminates  in  a  knee  bent  at  right  angles.  The  float- 
wjrc,  by  means  of  an  eye  fixed  at  its  extremity,  moves  easily 
along  a  small  vertical  harpsichord  wire.  There  are  two  indexes 
made  of  thin  black  oiled  silk,  which  slide  upwards  or  down- 
wards with  a  force  not  more  than  two  grains.  The  one  placed 
above  the  knee  points  out  the  greatest  rise,  and  the  one  placed 
below  it  points  oot  the  greatest  fall,  of  the  thermometer. 

When  the  instrument  is  to  be  prepared  for  an  observation, 
both  indexes  are  to  be  brought  close  to  the  knee.  It  is  evident, 
that  when  the  mercury  rises,  the  float  and  float- mire,  which  can 
be  moved  with  the  smallest  force,  will  be  pushed  upwards  till  the 
mercury  becomes  stationary.  As  the  knee  of  the  float-wire 
moves  upwards,  it  will  carry  along  with  it  the  upper  index. 
When  the  mercury  again  subsides,  it  leaves  the  index  at  the 
paint  to  which  it  was  raised.  Air  it  will  not  descend  by  its  own 
weight;  as  the  mercury  falls,  the  float- wire  does  the  same;  it 
therefore  brings  along  with  it  the  lower  index,  and  continues  to 
depress  it  till  it  again  becomes  stationary,  or  ascends  in  the  tube, 
in  which  case  it  leaves  the  lower  index  behind  it,  as  it  had  for- 
merly left  the  upper.  The  scale  to  which  the  indexes  point  is 
placed  parallel  to  the  slender  harpsichord  wire.  That  the  scale 
and  indexes  may  not  be  injured  by  the  wind  and  rain,  a  cylin- 
drical glass  cover,  close  at  top,  and  made  so  as  exactly  to  fit,  is 
placed  over  it.  The  ingenious  inventor  has  another  improve- 
ment, which  if  upon  trial  it  be  found  to  answer,  will  make  this 
thermometer  as  perfect  as  can  be  desired,  provided  there  do 
not  arise  some  errors  from  the  variable  pressure  of  the -atmo- 
sphere. He  proposes  to  adapt  clock-work  to  this  thermometer, 
in  such  a  way  a*  to  register  with  the  utmost  precision  the  de- 
grees of  heat  and  cold  for  every  month,  day,  and  minute,  in  the 
year.  An  account  of  this  latter  improvement  may  he  seen  in 
Nicholson's  Journal,  vol.  iii.  4to.  series,  or  Kdin.  Trans,  vol.  iv. 
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The  common  contrivance  for  a  self-registering  thermometer 
now  sold  in  most  of  the  London  shops,  consists  simply  of 
two  thermometers,  one  mercurial  and  the  other  of  alcohol,  hav- 
ing their  stems  horizontal,  as  in  the  annexed  figure:  the  for- 
mer has  for  its  index  a  small  bit  of  magnelical  steel  wire,  and 
the  latter  a  minute  thread  of  glass,  having  its  two  ends  formed 
into  small  knobs  by  fusion  in  the  flame  of  a  candle. 

The  magnelical  bit  of  wire  lies  in  the  vacant  space  of  the 
mercurial  thermometer,  and  is  pushed  forward  by  the  mer- 
cury whenever  the  temperature  rises,  and  pushes  that  fluid 
against  it;  but  when  the  temperature  falls  and  the  fluid  retires, 
this  index  is  left  behind,  and  consequently  shews  the  maxi- 
mum. The  other  index,  or  bit  of  glass,  lies  in  the  tube  of  the 
spirit  thermometer  immersed  in  the  alcohol,  and  when  the  spirit 
retires  by  depression  of  temperature,  the  index  is  carried  along 
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wtth  H  in  apparent  ailid  with  it*  interior  — rfaec ;  bdnh. 


r  Be  in  the  tube*,  tbew 
WWWwXt  The  steel 
lade*  it  brought  to  tbe  rtrtaiy  by  applying  m  —  gait  on  the 
ovttidc  of  (he  tabe,  aad  the  other  f*  defy  placed  at  the  end  of  the 
ootaa»  uf  aleobol  by  fnelluing  the  whole  iaatrumeat.  Wbca 
■ho  surface  of  the  corama  of  apirit  is  viewed  by  a  magnifier, 
li  fa  *een  to  bare  the  form  of  a  concave  hemisphere,  which  shews 
that  the  liquid  is  attracted  by  the  glass.  The  glass  ia  that 
peace  ia  consequently  attracted  in  the  opposite  direction  by  a 
(Wee  eqoal  to  that  which  if  to  employed  m  maintaining  that  eon- 
eare  figure ;  aad  if  it  were  M  liberty  to  mov  e,  it  would  be  drawn 
back  tul  the  fat  surface  waa  restored.  Let  □■  suppose  a  small 
atfck  or  piece  of  grata  to  be  looae  within  the  tube,  and  to  pro- 
trade  feto  the  vacant  space  beyond  the  aorfaee  of  the  alcohol. 
The  fluid  will  be  attracted  also  by  thia  glace,  and  form  a  concave 
between  fu  anrface  and  that  of  the  bore  of  the  tube.  Bat  the 
■mail  interior  piece  being  quite  at  liberty  to  more,  will  be  drawn 
toward  the  apirit  so  loaf  a*  the  attractive  force  posaesiea  any 
activity  ;  that  ia,  so  loop,  as  any  additional  laid  bangs  round 
the  glass  ;  or,  in  other  words,  nntil  the  end  of  the  stick  of  glass 
Is  oven  with  the  surface.  Whence  it  is  teen  that  the  small  piece  of 
glass  will  be  resisted,  in  any  action  that  may  tend  to  protrude  it 
beyond  tbe  surface  of  the  Bald ;  and  if  thia  resistance  be  greater 
than  the  force  required  to  slide  it  along  in  the  tube  (as  in  fact  it 
is,)  the  piece  must  be  alided  along  as  the  alcohol  contracts ;  so 
as  alwaya  to  keep  the  piece  within  the  fluid.  And  this  fact  it 
accordingly  observed  to  take  place. 

Professor  Leslie,  well  known  for  bis  genfos,  bas  invented  a 
differential  thermometer,  for  the  measurement  of  minute  varia- 
tions of  temperature.  It  consist*  of  two  tabes,  each  terminal- 
Ing  in  a  email  bulb  of  tbe  same  dimensions,  joined  by  the  blow- 
pipe, and  bent  in  the  form  of  a  U,  a  small  portion  of  dark  co- 
Ion  red  liquor  having  previously  been  introduced  into  one  of  the 
balls.  After  many  trials,  the  fluid  beat  adapted  to  the  purpose 
wss  fonnd  to  be  a  solution  of  carmine  in  concentrated  sulphu- 
ric acid.  By  managing  the  included  air  with  the  heat  of  iho 
band,  this  red  liquor  Is  made  to  stand  at  the  required  point  of 
the  opposite  tube.  This  Is  the  aero  of  a  scale  fastened  to  that 
tube,  and  divided  into  equal  putt  above  and  below  that  point. 
Tbe  Instrument  ia  then  fixed  on  a  stand.  It  is  manifest,  that 
when  the  liquor  la  at  rest,  or  points  at  aero,  the  column  is  pressed 
in  opposite  directions  by  two  portions  of  air  eqnal  in  elasticity, 
and  containing  equal  quantities  of  caloric.  Whatever  heat, 
then,  may  be  applied  to  the  whole  instrument,  provided  both 
helbs  receive  it  in  tbe  same  degree,  tbe  liquor  must  remain  at 
rest.  Bat  if  tbe  one  ball  receives  the  slightest  excess  of  tem- 
perature, the  air  which  it  contains  will  be  proportionally  ex- 
pended, and  will  push  tbe  liqnid  against  the  air  in  the  other  bulb 
with  a  force  varying  as  the  difference  between  the  temperatures 
of  those  two  portions  of  air;  thus  the  equilibrium  will  be  de. 
atroyed,  and  the  fluid  will  rise  in  the  opposite  tube.  The  de- 
greet  of  the  scale  through  which  It  passes  will  mark  the  succes- 
sive augmentations  in  the  temperature  of  the  ball  which  is  ex- 
posed in  the  greatest  heat  So  that  tbia  instrument  is  a  balance 
of  extreme  delicacy  for  comparing  the  temperature  of  its  two 

It  it  a  small  variation  from  thia  thermometer  that  constitutes 
Mr.  Leslie's  Photometer.  When  thermometers  arc  devised  to 
measure  very  great  degrees  of  heat,  they  are  usually  called  by 
another  name.  Ste  Pyrometer.  Tbe  thermometer  and  baro- 
metrr  together  are  very  useful  In  determining  the  altitudes  of 
mountains,  Itc.  For  this  purpose  they  are  fixed  in  such  a 
frsmr  ns  to  he  conveniently  portable.     See  BasohETEK. 

THICK  Stuff,  planks  thicker  than  those  commonly  us?d, 
which  Hte  planed  opposite  to  the  several  scarfs  or  joinincs  in 
the  frame  uf  timbers. 

THIMBLE,  a  covering  for  the  finger,  made  of  any  metal,  to 
protect  it  from  the  needle,  in  use  among  tailors,  milliners,  and 
all  who  sre  accustomed  to  sew. 

Til  [MULE,  in  the  language  of  ship-riggers,  is  a  sort  of  iron 
ring,  whose  outer  surface  is  hollowed  throughout  its  whole  cir- 
eumfen-nee.  in  order  to  contain  in  the  channel  or  cavity  a  rope 
which  is  tpliced  about  it,  and  by  which  it  may  be  hang  in  any 


particular  sitaatiam.  Its  vote  is  te  defend  like  wye  nf  the  rape 
which  surrounds  it,  from  being  *ajared  by  aanlhi  s  mow  wahb 
passes  through  it,  or  by  the  book  of  a  tackle  which  it  ussn 


THINKING,  fn  genera*,  any  act  or   spsassUun  of  the  aw* 

but  its  physical  principles  are  punctated  fro—  the  cyo  wf  a— 
penetration. 

THISTLE,  Order  of  Oat,  or  uf  St  Andrew  a  ■sMtun  arderaf 
knighthood  in  Scotland. 

Thistle,  in  Agriculture,  a  well-kaMrwn  prickly  weed,  con- 
moo  in  cornfields.  Of  this  troublesome  plant  there  are  varum 
kinds.  They  indicate  strong  rand,  hart  require  the  watchful  en 
of  the  fanner. 

THOLES,  i.».  bearers  or  Mara,  are  small  pins  driven  parpes- 
dieulnrly  into  the  gunwale  of  n  boat,  and  serving  to  refaia  u* 
oara  in  that  space  which  ia  called  the  raw-lock;  sum  that 
there  is  only  one  pin  to  each  oar,  as  in  tbe  boats  navigated  ia 
the  Mediterranean  sea.  In  that  eaae,  the  new  ra  retained  nan 
the  pin  by  means  or  a  strop,  or  of  u  dent,  with  a  hole  ibned 
it,  nailed  on  tbe  aide  of  the  oar. 

THOR,in  Mythology,  an  ancient  deity,  won  hipped  eaaoog  on 
uorthcrn  nations,  from  whom  our  Thursday  derive*  its  dubhl 

THORACIC,  or  Thoiucici,  a  term  applied  t*  an  order  *f 
fishes  in  the  Lionsean  system:  tbe  character  of  thai  otdn 
ia,  that  they  have  bony  gilis,  and  ventral  ssns  directly  under  1st 

THORINA.  An  earth  discovered  in  1810  by M.  Beraetkii  » 
small  quantities,  in  tbe  gadoblnhe  of  Kararvet.    It  msraarn 

THORN,  in  Botany,  a  name  given  to  all  tree*  aad  tarsal  ■ 

the  larger  kind,  wbicb  are  armed  with  spikes  ear  prickles. 

THOUGHT,  a  general  name  for  all  tbe  irlraa  uuaaaaaiai  at 
the  operation*  of  the  mind,  and  even  for  the  U ' 


THRASHING,  or  Thxeshixo,  in  Aurienrtaxa,  the  art  at 
beating  tbe  corn  out  of  tbe  ears.  There  am  several  ways  of  se- 
parating corn  from  the  ear*  ;  the  first  by  beating  it  with  a  fisfi, 
which  ia  properly  what  is  called  thrashing.  Thn  nlhrr  stuuVst 
still  practised  in  several  countries,  is  to  make  anauea  or  boms 
trample  on  it  backwards  and  forwards  ;  thin  is  property  what  tar 
ancient*  called  tritura  andtrituratio.  The  Hebrews  need  sua 
therein,  and  sometimes  yoked  four  together  tor  this  ampin 
Another  way  among  tbe  ancients  was  with  a  kind  of  short 
made  of  boards  joined  together  and  loaded  with  steac  ar  boa. 
uponubicb  a  man  was  mounted,  and  tbe  whole  drawn  ever  tW 
corn  by  horses ;  this  instrument  was  called  train  or  tribal*.  It 
is  a  rule  among  husbandmen,  that  the  season  for  thrateisg  is 
at  aoon  as  the  corn  bas  sweated  in  the  heap  or  mow 

THRASHING  MACHINES,  were  first  coontrootedisBritahi 
about  the  year  1732  ;  and  various  improvements  took  atatt  till 
the  invention  of  Mr.  Andrew  Meiklo  in  1780,  who  n bussed  a 
patent  which  has  since  expired  :  fig.  1,  represent*  the  aha  at 
elevation ;  fig,  2,  the  groond  plan ;  and  Be;.  3.  the  essential  ear* 
of  tbe  machinery,  so  as  to  convey  a  tolerably  accurate  Idea  of 
his  principle.  A,  fig.  1,  and  2,  is  a  large  horizontal  snur-aseei, 
which  has  376  cog*,  aad  moves  the  pinion  B,  having  teurteea 
teeth.  The  latter  imparts  motion  to  a  crown-wheel  C.  tin  it 
provided  with  eighty-four  cc**,  and  move*  a  aanond  piniaa,  D, 
which  it  furnished  with  sineen  teeth.  This  piniaa  D  tutsan* 
drum  II 1 K  L,  fig.  1,  2,  Bud  3,  being  a  hollow  cylinder,  thmfcvt 


and  a  half  in  diameter,  and  placed  bori bo n tally  ;  on  It*  outaMt 
are  used,  by  means  of  screw  bolts,  rear  scotctier*,  or  piece*  of 
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wood,  one  tide  of  which  ii  faced  with  a  this  Iron  plate:  and 
which  arc  dfcposcd  at  to  equal  distance  from  each  other,  mad 
ait  right  anf  lei  to  the  axia  of  the  dram.     P,  fig.  3,  and  3,  is  an 

inelined  board,  on  which  Ibe  sheaves  are  spread,  aod  whenoe 
ibej  are  introduced  between  two  fluted  cast-iron  roller*,  G,  G, 
tig.  3,  that  are  three  and  a  half  incite*  in  diameter,  and  revolve 
about  thirty  five  limei  in  one  minute.  Thete  roller*  being  only 
tbree-fonrths  of  an  inch  from  the  scutchers  or  leaves  of  the  dram 
H  I K  L,  og.  I,  and  2,  serve  to  keep  Ibe  annates  steady  while 
the  scutchers  a,  i.e.  d,  tig.  3,  and  ii,  more  with  considerable 
velocity,  and  thus  separate  the  grain  from  the  ttraw,  while  both 
ate  thrown  oa  the  concave  rack  M,  fig.  3,  which  lies  horiaonlally 


wilh  elender  parallel  ribs;  so  that  the  corn  maj  past  throat 
them  into  the  subjacent  hopper  N,  fig.  1,  and  3.  O,  lift.  3,  it  a 
riddle  or  harp,  through  which  the  corn  drops  into  a  pair  of  fan- 
ners, P,  lit;.  1  and  3,  and  from  these  it  it  general]*  obtained  in 
a  elate  fit  for  the  market  Q  R  T  8,  it  a  rake  consisting  of  four 
leaves,  or  thin  pieoee  of  wood;  at  the  extremity  of  each  it 
placed  a  row  of  teeth,  t,f,  g,  h,  that  are  five  inehea  long.  This 
rmke  mora  in  the  concave  rack  M,  fig.  2.  in  a  drooler  direction  • 
while  the  teeth  catch  the  ttraw  that  had  been  thrown  by  toe 
acutchersa.e.r,  J,  into  the  rack,  and  remove  It  to  the  contiguous 
place  V.  W,  fig.  1.  represents  the  bone's  course  ,  whieh  it  27 
feet  in  diameter.  X,  fig.  1  and  3,  It  the  figure  for  supporting 
the  beams  on  which  the  axle  of  the  spur-wheel  it  fixed.  Y,  Y.  V, 
fig.  I,  and  Y.  Y,  fig.  a,  shew  the  tplndlet,  the  detign  of  which 
is  to  move  the  two  fluted  rollers,  the  rake,  and  the  fanners. 


is  eU:  om  person  dri vet  the  horses ;  a  teeond  handa  the  tbeavea 
to  a  third,  who  unties  them ;  while  a  fourth  apreadt  Ihern  on  the 
inclined  boards,  and  presses  them  gently  between  the  rollers  ; 
a  fifth  person  it  necettary  to  riddle  the  corn  at  It  falls  from  the 
fanners,  and  a  sixth  to  remove  the  straw.  This  machine  can 
be  moved  equally  well  by  water,  wind,  or  horses.  Mr.  Meikle 
hat  made  such  improvements  on  the  windmill  as  to  render  it 
much  more  manageable  aod  convenient  than  formerly ;  and  we 
are  informed  many  tocb  windmills  are  erected  in  different 
parts  of  the  country.  As  to  the  comparative  eipente  of  these 
different  machines,  the  erection  of  the  horse-machine  is  least ; 
hut  then  the  expense  or  employing  horses  must  be  taken  into 
c  ootid  e  rati  on.  One  of  this  kind  may  be  erected  for  70f.  A  wa- 
ter-mill will  cost  IQt.  more,  on  account  of  the  expense  ef  the 
water-wheel.  A  windmill  will  cost  from  SOOi.  to  300/.  sterling. 
In  tbraibiug  machine*,  hnwever,  cheapness  should  not  bo  the 
only  consideration.  It  often  bappeu  in  machinery  that  things 
100. 


apparently  cheap  are  ultimately  very  dear.  Thrashing  of  com 
requires  a  strong  power,  to  which  neither  weak  men  nor  alight 
machines  are  competent  On  this  account  strung  and  durable 
machines  are  to  be  recommended  at  cheapest  in  the  end  ;  per- 
forming more  work,  in  a  better  manner,  and  not  needing  fre- 
quent repairs.  Some  other  well-constructed  thrashing-machines 
are  described  io  Gray's  Experienced  Millwright,  Bailev's  De- 
scriptions of  Machines  approved  by  the  Society  of  Arts,  In  the 
Repertory  of  Arts  and  Manufactures,  the  3d  vol.  of  Dr.  Brews- 
ter's Ferguson,  and  the  1  lth  vol.  of  the  Pantologit.  With  re- 
spect to  the  qnantity  of  corn  which  a  machine  will  thrash  in  a 
given  time,  it  it  not  eaty  to  give  any  precite  information  ;  the 
most  important  we  have  yet  met  with  it  given  by  Mr.  Fenwick 
who  found  from  oumerout  experiment*  that  a  power  capable 
of  raising  a  weight  or  1000  pounds  with  a  uniform  velocity  of 
fifteen  feet  per  minute,  will  thrash  two  bolls  (eight  bushels)  or 
wheat  in  an  hour ;  and  that  a  power  sufficient  to  raise  the  same 
weight  with  a  velocity  of  twenty-two  feet  per  minute,  will  tbrath 
three  bolls  of  the  same  grain  in  an  hour.  From  these  facts,  this 
gentleman  has  computed  the  following  table,  which  is  applicable 
to  machine*  that  are  driven  either  by  water  or  horses. 
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The  Brat  four  columns  of  the  preceding  table  contain  dif- 
ferent quantities  of  impelling  power,  and  the  last  two  exhibit 
(be  number  of  bolls  of  wheat  in  Winchester  measure,  which 
such  powers  are  capable  of  thrashing  in  an  hour,  or  iu  a  day. 
Six  bones,  for  example,  are  capable  of  thrashing  ten  bollt  nf 
wheat  in  an  hour,  or  ninety-live  iu  the  space  of  nine  hours  and 
a  half,  or  a  working  day ;  and  680  gallons  of  water  discharged 
into  the  buckets  of  an  overshot  water-wbeel  of  1A  feet  diameter 
during  a  minute,  will  thrash  the  same  quantity  of  grain. 

THRAVB,  or  Threave  of  Corn,  twenty-four  sheaves,  or 
four  shocks  of  six  sheaves  to  the  shock,  though  in  some  counties 
they  only  reckon  twelve  shocks  to  the  tbrave. 

THREAD,  a  small  line  made  up  of  a  number  of  fine  fibres  of 
any  vegetable  or  animal  substance,  such  as  flax,  cotton,  or  silk  ; 
from  which  it  takes  its  name  of  linen,  cotton,  or  silk  thread. 

THREATENING  LETTER.  If  anypersonshall  tend  any  let- 
ter threatening  to  accuse  any  person  of  a  crime  punishable  with 
death,  transportation,  pillory,  or  other  infamous  punishment, 
with  a  view  to  extort  money  from  him,  he  shall  be  punished  al 
the  discretion  of  the  court  with  fine,  imprisonment,  pillory, 
whipping,  or  transportation. 

THROAT,  among  Stamen,  it  a  name  given  to  that  end  of  a 
gaff  which  is  next  the  mast  end  it  opposed  to  peek,  which 
implies  the  outer  end :  hence.  Throat  Brail*,  are  those  which 
are  attached  to  the  gaff  close  to  the  mast  Throat  Halliarii, 
ropes  or  taeklea  applied  to  hoist  the  inner  pert  of  the  gaff,  and 
its  appendenl  portion  of  the  tail. 

THRUM,  (To,)  a  phrsse  at  sea,  which  tignihei  to  insert  in  a 
tail  or  mat,  be.  through  small  holes  made  by  a  bolt-rope  neeale, 
or  a  marline  tpiko,  a  number  of  short  pieces  of  rope  yarn,  or 
spun  yarn. 

THUMMERSTONB.  This  alone  was  first  described  by  Mr. 
Schreber.  who  found  it  near  Balme  D'anris  in  Dauphine,  and 
gave  it  the  name  of  tborl  viole.  It  waa  afterwards  found  near 
Thorn  in  Saxony,  in  consequence  of  which  Werner  called  it 
It  is  sometime*  amorphous,  b*l  more  com- 
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THUNDER,  the  noise  occasioned  by  the  explosion  of 
a  flash  of  lightning  passing  through  the  air ;  or  it  is  that 
noise  which  is  excited  by  a  sodden  explosion  of  electrical 
elouds,  which  are  therefore  called  thunder- clouds.  The  rattling 
in  the  noise  of  thunder,  which  makes  it  seem  as  if  it  passed 
through  arches,  is  probablj  owing  to  the  sound  being  excited 
among  clouds  hanging  over  one  another,  and  the  agitated  gjf 
passing  irregularly  between  them.  The  explosion,  if  high  in  the 
air,  and  remote  from  us,  will  do  no  mischief;  hut  when  near,  it 
may  and  has,  in  a  thousand  instances,  destroyed  trees,  animals, 
lie.  This  proximity,  or  small  distance,  may  be  estimated  nearly 
by  tbe  interval  of  time  between  seeing  the  flash  of  lightning, 
and  hearing  tbe  report  of  the  thunder,  estimating  the  distance 
alter  the  rate  of  V 142  feet  per  second  of  time,  or  3f  seconds  to 
tbe  mile. 

THWARTS,  the  seats  or  benches  of  a  boat  whereon  the 
rowers  sit  to  manage  the  oars. 

THYMUS,  Thyme,  a  well-known  aromatic  garden  plant, 
highly  useful  for  domestic  and  medicinal  purposes. 

TIARA,  an  ornament  with  which  the  ancient  Persians 
covered  their  heads. 

TICK,  a  troublesome  insect  which  infests  cows,  goats,  sheep, 
dogs,  horses,  and  occasionally  man. 

TIDE,  a  regular  periodical  current  of  the  water,  setting 
alternately  in  a  flux  and  reflux,  and  is  produced  by  the  influence 
of  the  moon.  Locke,  in  describing  the  theory  of  the  tides, 
observes,  "  That  motion  of  the  water,  called  tides,  is  a  rising 
and  falling  of  the  sea ;  the  cause  of  this  is  the  attraction  of  the 
moon,  whereby  tbe  part  of  tbe  water  in  the  great  ocean  which  is 
nearest  the  moon,  being  most  strongly  attracted,  is  raised  higher 
than  the  rest ;  and  these  two  opposite  elevations  of  the  surface 
of  the  water  in  the  great  ocean  following  tbe  motion  of  the 
moon  from  east  to  west,  and  striking  against  the  large  coasts  of 
the  continents;  from  thence  rebound  back  again,  and  so  make 
floods  aod  ebbs  in  narrows,  seas,  and  rivers. 

Tbe  great  Sir  Isaac  Newton  undertook  to  explain  tbe  doc- 
trine of  tbe  tides  upon  tbe  two  great  principles  of  gravity  and 
attraction.  However  irregular  they  might  be  in  certain  in- 
stances, and  with  a  view  to  certain  objects,  it  was  evident,  that 
from  the  stated  intervals  of  the  time  which  they  preserved,  some 
common  and  general  cause  must  exist  to  produce  such  a  regu- 
lar effect.  Continued  observation  had  ascertained  one  striking 
and  remarkable  fact  on  all  the  coasts  of  the  British  dominions 
in  Europe,  and  along  the  coasts  of  Holland,  France,  Spain,  and 
Portugal,  that  the  hour  of  high  water,  considered  generally,  was 
regularly  and  uniformly  at  a  certain  interval  or  portion  of  time 
after  tbe  moon  had  passed  the  meridian  of  such  place.  The 
acute  and  sagacious  mind  of  this  philosopher  was,  from  mature 
deliberation,  and  attention  to  this  /act,  soon  convinced  that  tbe 
moon  had  an  influence  upon  the  great  body  of  the  waters  of  the 
ocean,  and  that  tbe  only  remaining  subject  of  consideration 
was,  to  discover  how  far  this  principle  would  agree  with  tbe 
different  quantity  of  waters  which  were  accumulated  at  those 
intervals  on  different  days.  On  this  subject  he  might  thus  judi- 
ciously argue  with  himself:  If  it  be  true  that  the  moon  has  an 
influence  on  the  waters  of  the  ocean,  so  as  to  occasion  their 
accumulation  in  a  regular  and  periodical  way,  which  cannot  be 
done  by  any  thing  but  tbe  force  of  attraction,  it  is  equally 
probable,  that  tbe  other  heavenly  bodies  should  have  some 
influence  to  tbe  same  purpose.  But  the  sun  alone,  from  his 
magnitude,  is  capable  of  doing  this  in  any  considerable  or  sen- 
sible degree,  and  though  from  his  distance  that  effect  and 
influence  be  very  much  lessened,  yet,  upon  calculation,  it  vould 
be  found  to  bear  a  proportion  extremely  well  suited  to  obviate 
the  remaining  difficulty.  First,  it  should  be  observed,  that  the 
earth  has  a  daily  revolution  on  its  axis  every  twenty-four  hours 
from  west  to  cast,  which  occasions  the  sun  and  other  heavenly 
bodies  apparently  to  move  from  cast  to  west.  But  the  moon, 
from  her  actual  motion  in  the  heavens  towards  tbe  east,  of  a 
little  more  than  twelve  degrees  daily,  or  near  forty. nine 
minutes  of  time  at  a  medium,  occasions  her  coming  upon  the 
meridian  of  any  place  later  by  forty  minutes  daily  than  on  eaoh 
next  preceding  day,  so  as  to  take  up  about  twenty-nine  days 
and  a  half  on  an  average  from  one  new  moon  to  another.  Now, 
if  both  the  sun  and  moon  are  supposed  to  have  an  attractive 
power  and  influence  on  tbe  waters  in  tbe  ocean,  it  must  follow, 


that  when  they  happen  to  be  on  the  meridian  at  tbe  tame  that, 
or  nearly  so,  this  attraction  of  each,  whatever  nay  be  the  are- 
portion  between  them,  most  be  the  same  way*  It  wfll  mm 
hence  follow,  that  the  effect  of  the  sun's  influence  mast  hi  fan 
case  be  added  to  that  of  the  mooo,  and  consequently  an  hv 
ereased  accumulation  of  waters  mast  be  produced.  Tab  b  is 
reality  tbe  case  at  every  new  moon,  when  these  two  attractive 
bodies  affect  the  waters  of  the  ocean  tbe  same  way,  and  cause 
higher  tides,  which  are  usually  known  by  the  diem  of  sonar 
tides.  This  will  also  account  for  the  same  sort  of  tides  at  1st 
full  moon,  when  the  moon  is  at  the  greatest  distance  front  at 
sun,  or  due  north  when  the  other  is  south.  For  we  shall  pre- 
sently see,  that  the  accumulated  tides  will  always  take  place  « 
the  opposite  parts  of  the  world,  to  preserve  a  proper  eqeev 
brinm,  unless  where  other  causes  operate  to  tbe  contrary ;  sad 
therefore,  though  the  two  attracting  bodies  be  in  opposite  para 
of  tbe  heavens,  they  will  operate  jointly,  as  attbo  stew  meoa,  ts 
produce  high  tides.  On  the  contrary,  when  they  are  at  tat 
distance  of  a  quarter  of  the  heavens  from  each  other,  or  ninety 
degrees,  their  influence  will  be  manifestly  different  from  eats 
other,  and  the  attraction  will  operate  on  different  parti  of 
the  ocean,  so  as  to  counteract  one  another.  Hence  h  uses! 
follow,  that  If  the  attractive  power  of  these  two  bodies  were 
equal,  they  would  then  destroy  each  other,  as  their  ended 
power  at  the  full  and  new  moons  would  be  double  to  either  sf 
tbem  singly.  This,  however,  is  not  the  ease,  though  it  is  co- 
tain  that  at  tbe  time  of  the  quarters  of  the  moon,  when  tat 
moon  still  evidently  retains  a  prevailing;  influence,  it  is  macs 
counteracted  by  the  attractive  power  of  tbe  sun,  so  that  tat 
tides  are  comparatively  much  less,  and  are  known  by  the  nans 
of  neap  tides.  It  is  likewise  to  he  observed,  that  tbe  tides,  nan 
the  prevailing  influence  of  the  moon,  would  always  oatarslj 
follow  her  from  east  to  west,  if  the  obstructions  of  land  lyiaria 
the  way  did  not  prevent  it  But  water,  as  a  ponderous  bser. 
though  fluid,  will  more  speedily  seek  to  preserve  its  owe  ktei, 
and  is  less  liable  to  interruption  from  slight  causes,  tbaa  tat 
air  or  atmosphere,  so  that  whatever  impediments  it  meets  wits, 
it  turns  round  the  shortest  points  of  land  for  this  purpose,  sad 
seeks  every  creek  and  river  in  its  course,  that  no  part  of  lac 
sea  or  ocean  may  be  deprived  of  its  share  of  the  tides,  ani  a> 
recover  its  level. 

It  will  be  evident  on  the  principles  of  attraction  and  gravita- 
tion, that  as  the  hemisphere  nearest  to  the  mooo  will  he  aasw- 
diately  under  the  effect  of  her  attraction,  and  consequently,  tat 
waters  of  that  half  be  prevented  from  gravitating  towards  tat 
other,  the  opposite  hemisphere  will  have  less  than  its  share  of 
attraction,  and  consequently  the  gravitation  will  be  dJnumshei, 
from  whence  the  waters  of  the  extreme  part  will  be  higher  this 
in  any  other  part  of  the  hemisphere,  so  that  the  tides  will  tats 
be  highest  at  the  same  time.  Hence,  at  the  distance  of  nsserr 
degrees,  where  this  influence  can  be  little  if  at  all  perceiftd, 
the  waters  will  be  at  liberty  to  descend  towards  the  centre  sy 
the  natural  power  of  gravitation,  and  will  therefore  in  those 
places  be  lowest  It  has  also  been  concluded,  that  where  the 
moon's  meridian  altitude  is  great,  the  tides  will  be  increases' 
when  she  is  above  the  horison ;  and,  on  the  contrary,  that  whea 
her  meridian  depression  is  great,  the  night  tides  will  be  mast 
considerable.  This  holds  true  in  a  less  degree  of  the  sua,  ani 
especially  at  the  new  moon,  if  she  has  north  deelinawsa  hi 
summer,  and  south  declination  In  winter.  Also,  if  the  flsosa  is 
in  such  a  part  of  her  orbit  as  to  be  at  the  nearest  distance  frsai 
the  earth,  it  will  considerably  add  to  the  Inflwenee  of  her  attrac- 
tion ;  and  it  has  been  known  to  cause  uncommonly  Mgb  tides 
when  this  happens  at  the  time  of  new  or  full  moon.  Centrally 
understood,  it  has  been  noted,  that  the  morning  tides  sre  the 
highest  in  winter,  and  the  evening  tides  in  summer.  It  has 
been  observed,  that  the  intervention  of  land  caases  a  great 
alteration  in  the  tides.  This  will  shew  why  there  are  little  or 
no  tides  in  small  inland  seas,  such  as  the  Baltic  and  Mediter- 
ranean, where  the  attractive  influence  of  the  son  and  moss 
must  be  nearly  equal  at  both  the  extremities,  and  cannot  there* 
fore  sensibly  affect  tbe  waters.  It  Is  also  certain,  that  tee 
tides  are  very  inconsiderable  la  high  latitudes,  because  the  sss 
and  moon  more  immediately  act  towards  the  equator,  and  raise 
the  water  towards  the  middle  of  the  torrid  none,  which  mast 
consequently  render  the  waters  of  the  frigid  none  compare* 
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scarcely  admit  of  any  doubt,  bat  to  others,  less  conversant  with 
their  general  language  and  modes  of  speech,  may  be  less  intel- 
ligible. We  have  sometimes  also  expressed  our  self  es  generally 
of  the  time  of  spring  tides ;  by  which,  likewise,  is  constantly 
meant  the  precise  day  of  new  or  fall  moon,  though  the  tides  for 
two  or  three  days  are  frequently  represented  by  that  term  ;  and 
indeed,  it  has  been  observed  from  experience,  that  the  highest 
tides  are  not  usually  till  the  third  or  fourth  tide,  according  as 
the  day  or  night  tides  are  highest  from  other  causes,  after  the 
actual  new  of  full  moon,  whereas,  in  .speaking  of  the  time  of 
spring  tides  generally,  it  is  always  to  be  understood  of  the  very 
day.  The  time  of  high  water  being  accordingly  ascertained  by 
observation  at  each  particular  port,  the  next  conclusion  result- 
ing from  thence  has  been  to  represent  the  point  of  the  compass, 
being  first  corrected  for  variation  on  the  day  on  which  the  moon 
is  at  that  time.  Having,  therefore,  determined  this,  according 
to  the  proportion  of  1 1  degrees  and  a  quarter  for  each  point  of  the 
compass,  pilots  and  seamen  in  general  have  attended  to  the  rule 
in  laying  down  the  time  of  high  water  on  the  intermediate  days 
between  the  spring-tides.  This  is,  in  other  words,  to  allow  three 
quarters  of  an  hour  for  each  point  of  the  compass ;  and  on  this 
foundation  it  is  that  in  places  where  it  is  high  water  at  noon  on 
full  and  change  days,  as  at  Southampton  or  Ostend,  the  tide  is 
said  to  flow  north  and  south  at  12  o'clock.  Thus  also  if  the 
moon  on  those  days  bears  1, 2,  3,  or  more  points  to  the  east- 
ward or  westward  of  the  meridian  of  any  place  at  the  time  of 
high  water,  the  tide  is  said  to  flow  on  such  a  point  For  exam- 
ple, if  the  moon  bears  S.E.  at  the  time  of  high  water  at  Poole 
in  Dorsetshire,  the  tide  will  here  be  said  to  flow  at  S.  E.  and 
N.  W.  and  if  E.  or  W.  at  Plymouth  in  Devonshire,  it  will  be 
said  to  flow  east  and  west  But  it  is  a  very  improper  way  to 
depend  on  the  point  of  the  compass  alone  for  the  time  when 
the  mooo  is  to  be  at  high  water,  unless  it  has  been  converted 
into  time,  and  ascertained  by  the  interval  after  passing  the 
meridian.  Thus,  for  instance,  if  it  were  understood  that  the 
moon  is  always  to  be  east  or  west  at  the  precise  time  of  high 
water  at  Plymouth,  conclusions  the  most  gross,  erroneous,  and 
dangerous,  would  be  the  result ;  because  when  the  moon  has  a 
high  north  declination,  it  may  happen  that  she  may  not  be  due 
east  till  near  eight  o'clock  in  the  morning  at  Plymouth,  which 
will  almost  be  two  hours  after  high  water,  and  it  would  on  the 
same  day  be  due  west  soon  after  four  o'clock  in  the  afternoon, 
which  will  be  nearly  two  hours  before  high  water.  It  is  needless 
to  enlarge  on  the  danger  of  abiding  by  this  mode  of  calculation, 
without  converting  it  into  time  at  the  rate  of  three-quarters  of 
an  hour  for  every  point  of  the  compass.  But  the  general 
and  only  safe  rule  is,  to  say,  that  it  will  be  high  water  at  six 
hours  after  the  moon  has  passed  the  meridian.  It  is  high 
water  in  some  places  on  the  shore,  or  by  the  ground,  while 
the  tide  continues  to  flow  in  the  fair  way  or  offing,  as  it  is 
called,  by  which  term  is  understood,  that  part  of  the  sea 
in  the  neighbourhood,  or  at  no  great  distance  from  any  coast, 
where  the  tide-way  is  not  particularly  interrupted  by  the  ad- 
jacent shore  or  high  land.  For  this  state  of  the  tides  it  is  cus- 
tomary to  say,  that  the  water  flows  tide  and  half  tide,  or  tide 
and  quarter  tide,  and  the  like,  thereby  considering  the  usual 
run  of  the  tide  at  six  hours,  and  the  half  tide  at  three  hours,  &c. 
When,  therefore,  the  current  or  stream  of  the  fair  way  in  the 
offing  of  any  coast  is  said  to  run  tide  and  quarter  tide,  for  in- 
stance, it  means  that  the  stream  runs  an  hour  and  a  half  longer 
in  the  offing  than  it  does  by  the  shore,  and  consequently  that  it  does 
not  begin  to  run  so  soon  any  particular  way  at  a  distance  from 
the  coast  as  it  does  close  by  the  land,  by  that  interval  of  time. 

There  is  yet  one  circumstance  more  to  be  noted  respecting 
the  mode  of  calculating  the  time  of  high  water  on  the  interme- 
diate days  between  the  spring-tide  days.  We  have  already 
pointed  out  the  extremely  dangerous  notion  of  reckoning  the 
tides  by  the  points  of  the  compass  for  any  particular  ports,  and 
especially  those  which  are  nearest  to  the  east  and  west. 
There  is  likewise  another  irregularity  of  considerable  import- 
ance, which  is,  applying  too  generally  and  successively  the  rule  of 
adding  49  minutes  daily  to  the  time  of  high  water  on  each  pre- 
ceding day.  Experience  has  proved  this  common  method  of 
calculation  to  be  frequently  erroneous. 

With  regard  to  the  relative  force  of  the  tide  on  a  ship  floating 
'herein,  see  the  article  Current. 


Tide-gate,  a  place  in  which  a  tide  mns  with  great  veJeehy. 

To  Tide,  to  work  in  er  out  of  a  river  or  harbour,  or  chased, 
by  favour  of  the  tide,  and  anchoring  whenever  it  brooanu  at- 
verse. 

Tides  Man,  an  officer  appointed  by  the  crnstom  hoam  to  it- 
side  on  board  of  merchant  ships  while  they  have  any  eastsav 
able  goods  on  board. 

-  Ti  de  Mill*,  as  their  name  imports,  are  aoeh  as  employ  for  nek 
first  mover  the  flowing  and  ebbing  tide,  either  in  the  sea  era 
river,  and  particularly  the  Thames,  the  Ho  ruber,  and  the  Seven, 
in  which  the  tide  rises  to  a  great  height,  furnishing  a  very  pow- 
erful mover  to  drive  any  kind  of  machinery,  and  weald  alsv 
of  tide  mills  being  very  advantageously  constructed  apostasy 
banks.  The  erection  of  such  mills  is  not  to  be  recoa 
universally,  as  they  are  attended  with  a  considerable 
expense,  besides  that  some  of  their  parts  will  require 
repairs;  but  in  some  places  where  coals  are  very  dear  they 
on  the  whole,  be  found  less  expensive  than  steam  e-giati  ta> 
perform  the  same  work,  and  may  on  that  account  be  prcfeasi 
even  to  them. 

Tide  Way,  the  channel  in  which  the  tide  seta. 

Tide   Waiters,  or  Tidesmen,  are  inferior  ofSoers  sheaf- 
ing to  the  custom-house,  whose  employment  it  is  to  watch  er 
attend  upon  ships  until  the  customs  are  paid* 
^  TIER,  a  name  given  to  the  range  of  cannon  mounted  on  eat 
side  of  a  ship's  deck. 

Tier  of  the  Cable,  is  a  range  of  the  fakes  or  windings  of  tat 
cable,  which  are  made  within  one  another  in  a  horisoatal  ee» 
sition. 

Cable  Tier,  the  space  in  the  midst  of  a  cable  when  it  iscoflei, 
also  the  place  in  which  it  is  coiled. 

Tier,  also  implies  a  range  of  casks  in  the  hold;  hence  we 
say,  the  Ground  Tier,  or  that  which  is  next  above  the  keel- 
son, the  second  tier  and  upper  tier. 

TIERCE,  or  Terce,  a  measure  of  liquid  things,  as  wise, 
oil,  &c.  containing  the  third  part  of  a  pipe,  or  forty-two  nllsss. 

TIGER.    &*Felis. 

Tiger  Shell,  a  beautiful  species  of  volota,  of  a  dusky  rei 
colour,  spotted  all  over  with  large  irregular  blotches  of  white. 

TIGHT,  the  quality  whereby  a  vessel  resists  the  penetrants 
of  any  fluid,  whether  compressing  its  surface,  or  cootaisea 
within  it.  Hence  a  ship  is  said  to  be  tight  when  the  planks  an 
so  solid  as  to  prevent  the  entrance  of  the  water,  ajMlaeajk fe- 
cal led  tight  when  none  of  the  liquid  contained  therein  earn  hsat 
through  or  between  the  staves ;  in  both  senses  it  is  opposed  ts 
leaky,  which  article  see. 

T1GILLUM,  a  word  used  by  chemists  to  express  tie  tie? 
with  which  they  cover  the  mouth  of  their  crucibles;  and,  by 
others,  for  the  crucible  itself. 

TILE,  in  building,  a  sort  of  thin  brick,  used  on  the  roots  ef 
houses ;  or  more  properly  a  kind  of  clayey  earth,  kneaded  asd 
moulded  of  a  just  thickness,  dried,  and  burnt  in  a  kiln  axe  a 
brick,  and  used  in  the  covering  and  paving;  o£  different  HmI  ef 
military  and  other  buildings. 

TILIA,  in  Botany,  the  Lime  Tree,  of  which  there  are  a  great 
variety  of  species. 

TILLAGE,  the  cultivating  of  land,  or  the  means  of  briagiaf 
it  into  a  state  of  preparation  for  depositing  the  seeds,  and  the 
growth  of  different  crops. 

TILLER,  the  bar  or  lever  employed  to  torn  the  redder  hi 
steering.     See  the  article  Helm. 

Tiller  Rope,  the  rope  which  forms  a  communication  between 
the  fore  end  of  the  tiller  and  the  wheel,  and  is  usually  mads  ef 
untarred  rope. 

TILT,  a  small  canopy  or  awning  of  eanvass  or  other  data, 
extended  over  the  stern  sheets  of  a  boat,  and  supported  byirea 
work,  or  broad  laths  of  flexible  wood,  incurve  ted.  The  nit  ii 
principally  used  to  keep  off  rain,  as  an  awning  is  intended  te 
defend  from  the  sun's  beat 

Tilt,  the  covering  of  a  cart,  waggon,  or  other  cajvsege,  sap- 
ported  by  hoops,  and  easily  removeable  when  occasions  require. 

Tilt  Boat,  is  a  boat  covered  with  tarpawlins;  or  sail-doth,  to 
shelter  the  passengers,  and  sueh  goods  as  might  otherwise  be 
exposed  to  the  action  of  sun  or  rain. 

Tilt  Hammer,  a  large  and  heavy  hammer,  pot  in  motion  by 
a  water  wheel  or  steam-engine.    Cogs  being  brought  to  bear  on 
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the  tail  of  the  hammer,  its  depression  causes  the  head  to  be 
elevated,  which,  when  liberated,  falls  with  considerable  force  by 
its  own  speci6o  gravity.  Tilt  mills  work  on  the  same  principle. 
•  Tilting  of  Steel,  is  the  process  by  which  blistered  steel  is 
rendered  ductile.  This  is  done  by  placing  it  under  the  tilt 
hammer. 

TIMBER,  includes  all  kinds  of  felled  and  seasoned  woods. 
Of  all  the  different  kinds  known  in  Europe,  oak  is  the'  best  for 
building,  and  even  when  it  lies  exposed  to  air  and  water  there 
is  none  equal  to  it  Fir  timber  is  the  next  in  degree  of  good- 
ness for  building,  especially  in  this  country,  where  they  build 
sjpon  leases.  It  differs  from  oak  in  this,  that  it  requires  not 
much  seasoning,  and  therefore  no  great  stock  is  required  before- 
hand. Fir  is  used  for  flooring,  wainscoting,  and  the  ornamental 
parts  of  building  within  doors.  Elm  is  the  next  in  use,  espe- 
cially in  England  and  France ;  it  is  very  tough  and  pliable, 
and  therefore  easily  worked ;  it  does  not  readily  split,  and  it 
hears  driving  of  bolts  and  nails  better  than  any  other  wood ;  for 
which  reason  it  is  chiefly  used  by  whcel-wrights  and  coach- 
makers,  for  shafts,  naves,  &c.  Beech  is  also  used  for  many 
purposes ;  it  is  very  toogh  and  white  when  young,  and  of  great 
strength,  but  liable  to  warp  very  much  when  exposed  to  the 
weather ;  and  to  be  worm-eaten  when  used  within  doors  ;  its 

Sreatest  use  is  for  planks,  bedsteads,  chairs,  and  other  house- 
old  goods.  Ash  is  likewise  a  very  useful  wood,  but  very 
scarce  in  most  parts  of  Europe ;  it  serves  in  buildings,  or  for 
any  other  use,  when  screened  from  the  weather ;  handspikes 
and  ears  are  chiefly  made  of  it.  Wild  chesnut  timber  is  by  some 
esteemed  as  good  as  oak,  and  seems  to  have  been  much  used 
in  old  buildings ;  but  whether  these  trees  are  more  scarce  at 
present  than  formerly,  or  have  been  found  not  to  answer  so  well 
as  was  imagined,  it  is  certain  this  timber  is  now  but  little  used. 
Walnut-tree  is  excellent  for  the  joiner's  use,  it  being  of  a  more 
carious  brown  colour  than  beech,  and  not  so  subject  to  the 
worms.  The  poplar,  abel,  and  aspen  trees,  which  are  very 
little  different  from  each  other,  are  much  used  instead  of  fir,  and 
look  well. — The  goodness  of  timber  not  only  depends  upon  the 
•oil  and  situation  in  which  it  stands,  but  likewise  on  the  season 
wherein  it  is  felled.  In  tm>,  people  disagree  very  much  ;  some 
are  for  having  it  felled  as  soon  as  the  fruit  is  ripe,  others  in 
the  spring,  and  many  in  the  autumn.  But  as  the  sap  and  mois- 
ture of  timber  is  certainly  the  cause  that  it  perishes  much 
sooner  than  it  otherwise  would  do,  it  seems  evident  that  tim- 
ber should  be  felled  when  there  is  the  least  sap  in  it,  viz.  from 
the  time  that  the  leaves  begin  to  fall  till  the  trees  begin  to  bud. 
This  work  usually  commences  about  the  end  of  April  io  Eng- 
land, because  the  bark  then  rises  most  freely ;  for  where  a  quan- 
tity of  timber  is  to  be  felled,  the  statute  requires  it  to  be  done 
then  for  the  advantage  of  tanning.  After  timber  has  been  felled 
and  sawed,  it  most  be  seasoned  ;  for  which  purpose  some  ad- 
vise it  to  he  laid  op  in  a  very  dry  airy  place,  vet  out  of  the 
wind  and  sun,  or  at  least  free  from  the  extremities  of  either : 
and  that  it  may  not  decay,  but  dry  evenly,  they  recommend  it 
to  be  daubed  o?er  with  cow-dung.  It  must  not  stand  upright, 
but  lie  all  along,  one  piece  over  another,  only  kept  apart  by 
short  blocks  interposed  to  prevent  a  certain  mouldiness,  which 
they  are  otherwise  apt  to  contract  in  sweating  on  one  another ; 
from  which  arises  frequently  a  kind  of  fungus,  especially  if  there 
be  any  sappy  parts  remaining.  Others  advise  the  planks  of 
timber  to  be  laid  for  a  few  days  in  some  pool  or  running  stream, 
io  order  to  extract  the  sap,  and  afterwards  to  dry  them  in  the 
sun  or  air.  By  this  means,  it  is  said,  they  will  be  prevented  from 
either  chopping,  casting,  or  cleaving,  but  against  skrinking  there 
is  no  remedy.  Some  again  are  for  burying  them  in  the  earth, 
others  in  a  beat,  and  some  for  scorching  and  seasoning  them  in 
ire,  especially  piles,  posts,  &c.  which  are  to  stand  in  water  or 
earth.  The  Venetians  first  found  out  the  method  of  seasoning 
or  charring  by  fire ;  which  is  done  after  this  manner ;  they  put 
the  piece  to  be  seasoned  into  a  strong  and  violent  flame,  in 
this  they  continually  turn  it  rouod  by  means  of  an  engine,  and 
take  it  out  when  it  is  every  where  covered  with  a  black  coaly 
crust ;  the  internal  part  of  the  wood  is  thereby  so  hardened,  that 
neither  earth  nor  water  can  damage  it  for  a  long  time  after- 
wards. 
Timber  Trees f  in  Law,  are  properly  oak,  ash,  and  elm.  In 
particular  countries,  by  local  custom,  other  trees  being 
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commonly  there  made  use  of  for  building,  are  considered  at 
timber.  Of  these,  being  part  of  the  freehold,  larceny  eannot 
be  committed  ;  but  if  they  be  severed  at  one  time,  and  carried 
away  at  another,  then  the  stealing  of  them  is  larceny.  And  by 
several  late  statutes,  the  stealing  of  them  in  the  first  instance 
is  made  felony,  or  incurs  a  pecuniary  forfeiture.  For  the  bet- 
ter preservation  of  roots,  shrubs,  and  plants,  it  is  enacted  by 
6  George  III.  c.  48,  that  every  person  convicted  of  damaging, 
destroying,  or  carrying  away  any  timber  tree  or  trees,  or  trees 
likely  to  become  timber,  without  consent  of  the  owner,  &c.  shall 
forfeit  for  the  first  offence  not  exceeding  201.  with  the  charges 
attending;  and  on  non-payment  shall  be  committed  for  not 
more  than  twelve,  nor  less  than  six  months ;  for  the  second 
offence  a  sum  not  exceeding  301.  and  on  non-payment  shall  be 
committed  for  not  more  than  eighteen,  and  not  less  than  twelve 
months ;  and  for  the  third  offence,  is  to  be  transported  for  seven 
years.  All  oak,  beech,  chesnut,  walnut,  ash,  elm,  cedar,  fir, 
asp,  lime,  sycamore,  and  birch  trees,  shall  be  deemed  and  taken 
to  be  timber  trees,  within  the  true  meaning  and  provision  of 
this  act  Persons  convicted  of  plucking  up,  spoiling,  or  taking 
away  any  root,  shrub,  or  plant,  out  of  private  cultivated  ground, 
shall  forfeit,  for  the  first  offence,  any  sum  not  exceeding  40s. 
with  the  charges ;  for  the  second  offence,  a  sum  not  exceeding 
51.  with  the  charges ;  and  for  the  third  offence  are  to  be  trans- 
ported for  seven  years.  A  power  is  given  to  justices  of  the 
peace  to  put  this  act  in  execution. 

TIMBERS,  the  ribs  of  a  ship,  or  the  incurvated  pieces  of 
wood  branching  outward  from  the  keel  in  a  vertical  direction, 
so  as  to  give  strength,  figure,  and  solidity  to  the  whole  fabric. 
One  timber  is  composed  of  several  pieces  united  into  one  frame, 
'  which  is  accordingly  called  a  frame  of  timbers,  by  the  artificers. 

Square  Timbers,  are  those  whose  planes  are  perpendicular 
to  the  keel. 

Cant  Timbers,  are  those  whioh  are  placed  obliquely  on  the 
keel,  as  at  the  extremities  of  a  ship. 

Knuckle  Timbers,  are  the  foremost  cant  timbers  on  a  ship's 
bow ;  the  hindmost  on  the  quarter  are  termed  fashioo  pieces.  • 

Timber  and  Room,  or  Room  and  Space,  is  the  distance  between 
the  moulding  edges  of  two  adjoining  timbers,  which  always 
contain  the  breadth  of  two  timbers,  and  sometimes  two  or  three 
inches  between  them. 

Filling  Timbers,  are  those  which  are  put  up  between  the 
frames.  It  must  be  observed,  that  one  mould  serves  for  two 
timbers,  the  fore  side  of  the  one  being  supposed  to  unite  with 
the  after  side  of  the  other,  and  so  make  only  one  line,  which  is 
actually  the  case  in  all  the  frames,  which  in  some  ships  are 
every  third,  and  in  others  every  fourth  timber.  The  frames  are 
first  put  up  and  fastened  to  the  ribands,  and  afterwards  the 
filling  timbers  are  put  up. 

Timber  Heads.    See  the  article  Kbvel  Heads. 

TIME,  a  measure  or  portion  of  infinite  duration.  It  is  gene- 
rally ascertained  by  the  motions  of  the  heavenly  bodies. 

Time,  in  Musie,  is  an  affection  of  sound,  by  which  we  de- 
nominate it  long  or  short  with  regard  to  its  continuance. 

Time  Keepers,  in  a  general  sense,  denotes  instruments  adapt- 
ed for  measuring  time.    See  Chronometer. 

TIMEKEEPER,  or  Timepiece,  an  instrument  adapted  for 
measuring  time.    See  the  article  Longitude. 

The  following  remarks  on  time-keepers  were  communicated 
by  Joseph  Whidbey  Esq.  master  attendant  at  Sheerness 
yard,  master  of  the  Discovery  sloop,  and  afterwards  of  the 
Sanspareil,  and  who  surveyed  3000  leagues  of  the  N.  YV.  shore 
of  America. — "  When  a  time- keeper  is  received  onboard  a  ship, 
the  greatest  care  should  be  takeo  to  have  it  immediately  secur- 
ed in  some  convenient  place  in  the  cabin,  where  it  may  be  the 
least  liable  to  be  moved  during  the  voyage :  it  should  never  be 
touched  but  at  the  time  of  winding  op,  which  ought  to  be  at  noon, 
and  then  with  the  greatest  care,  particularly  avoiding  circular 
motion.  The  makers  of  these  instruments  will  affirm,  that  it  is 
unnecessary  to  be  thus  particular  In  the  care  of  them,  and  will 
tell  you  they  may  be  carried  about  in  the  pocket,  and  moved 
from  place  to  place,  without  being  the  least  affected  by  it.  I 
can  only  say,  that  I  have  been  in  the  habit  of  using  time-keep- 
ers for  some  years,  and,  notwithstanding  the  sanguine  expecta- 
tions of  the  makers  as  to  their  perfection,  in  my  experience  I 
have  found  the  above  precautions  necessary.  I  have  frequently 
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/**>  **>^  t-.'r-'*/*  '/.a  ivn  *;/  j/  .*.  .1  i\.%i,  *ui  I'ALsa.  \%-j\z*J.\ 
r**.  '.%,  j  r»^r  *•/.  «#v*#v,t  tte  rwtl&it*  Ir***  ti*  sj**  litis 
♦/7  *y^  *ln^  JrA^s^r,  v#  ;%•*•*  ft*  (inmwM  m*ui  lix*.    I:  u 

•  »,4*.r.4  '.**  *'.*%  t'*^  Mfce->«M*  ii  (m*.,  4 Ad  I'HIZ.%.  ill  *fT1T 
»;  J    <»A/*iiA  f.  :  >    \*S/*<U*,\  %.',*  i  *&d  ts^to  tie  *//Of  »U  LCr- 

«f*.4t^  .  lit//  ..'  \*.  \\  %'.***  *'A  r*iuirs%tii3  error  viJi  dtcreaie 
f/fl  #•  >*♦/ *»'/.* t  f**f,  %'A  ^*:fj  »<2!  (r«erea.»e.     Wbeo  by  :£»*•  cor- 
r^y/j',f#  '/  u,^  ♦  r;»e  p»eee  the  ffciia  Un»e  at  Greeavi':^  ii  coovo. 
iilf  «r»»f  it  »*r,«*^  i«  ttt*,  rr,**fj  tirr^  at  U,e  tbip.    The  differtnc* 
l^.4«««fi  f,<:rri  m  the  J'/',/jt'i'Je  of  time,  whjeh  it  we%t,  »hen  tfo 
'>M,'.r«vi'.:i  r/.«:4n  linr»e  1*  the  ^reat^r  of  U*e  t»o,  and  ea.%t  «beo 
»•  j*  ll#e  J*t«.     To  present  tlie  tw>\\\*%  of  a  ticoe-pieceT  tie  ob- 
t*.r?<  r  tho'il'l  be  ptt>*\f\*A  with  a  po^fcet  «at/:b.  \%'a\\u%  a  se«  T 
"/fi'J«  K*r*'J      1bi»  *h's'il4  be  t.'tin^trA  witli  the  time-piece. 
it't*nty  iht  *\,\Ui*.n*s:  both  ir/irne'* lately  before  and  after  taking 
aih'fj'J't.      ff   the    dif/*:rerif,e   be    not    the  Aaroe    before   suid  I 
fcftir,  '.'irrf.t  it  in  Oh;  proportion  of  the  elapsed  timet,  before 
you  *i'p(7  it  to  the  lime  the  ten  by  Oie  p^>cket  watch,  to  gi*e  the 
tirijr  th'.wri  by  th«.  time-piece.    The  rale  of  a  time-piece  thonld 
ofi'ri  »,«•   tried,  and  if  it  it  found  to  have  altered,  a  new  rate 
tliould  bf  yt'tnn.    The  alteration  may  be  discovered,  and  a  new 
rutf  triVMi  ;u  follow %:    fn  any  harbour,  which  hat   been  regu- 
larly «ijf»'-y'-d,  and  the  latitudet  and  longitude!  well  atcertain- 
♦  d,  lh«r  h*  -tuny,  of  siny  two  pointt  will  determine  the  thip's  po- 
rn lion  on  th«  rhari :  thut  the  thip't  latitude  it  known.     Let  alti- 
tude* h*  taken,  and  from  them  find  the  longitude  by  the  time- 
\A*<*".  if  thit  diHert  materially  from  the  nhip'ft  loogitadc,  it  it 
fair   to  eonclude  thut  the  lime-keeper  hat  altered  its  rate. — If 
\U*  «|iip  t|:iy»  u  wrek  or  tr-n  day*  in  the  tame  place,  a  new  rate 
in  ay  \it-  y.i***ti  it,  by  taking  altiludct  at  often  at  it  convenient 
until  th<-  «hlp  tail*  ;  noting  the  difference  of  the  longitudes  iciven 
by  ihr  lime  piece  the  firtl  and  la%t  day  ;  then  turning  this  dif- 
trtnttr  Into  tlriif,  and  dividing  that  time  by  the  number  of  days 
from  the  time  of  Inking  (he  ffrtt  altitudct,  to  the  time  of  taking 
l Im  la*t ;  thr  i|iiotJrfit  will  be  an  increase,  or  decrease,  to  be 
nnpllrd  to  thn  ohl  tnU'.     ff  thcjilacc  he  to  the  westward  of 
Urt'rtriwit.h,  ihr  Urmnwirh  time  it  greater  than  the  time  at  the 
placn ;  cnu«ii|iiriilly,  if  ihr  llmr  piece  gives  a  greater  longitude 
on  thn  hmt  day  than  it  did  nl  the  first,  it  it  gaining ;  if  a  lets,  it 
U  luting  ;  IT  thn  pliice  is  in  the  eiulwnrd  of  Urreiiwich.  the  con- 
limy  It  true.     Ily  this  mode,  the  rate  of  a  time-piece  may  be 
found  on  board;  und,  Indeed,  I  would  always  recommend  this 
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ia  smsx  wi*-^  Ws  o^icksilf  er  bob- 
j«.  I*a  sauardlaseli  reiara\  oa  board, 
11  ae  pockfs.  waica\  kas  altered  dtdtf- 
-pbeoe,  kc  is  ayikr  ssm 
ir*i  ii**  trrsc.  aae&reiaE  u  i±zeLip*cd  tisBn.  as 
ij  tstt  ii*  tsut  » ii:i  lie  asLe-fiece  sieved  wkco  tie  altilaics 
v  ere  ujlsc  :  «isi  iu.  lie  i^siuidtt  saai  be  osed  as  if  tie  tisav 
y.tc*  z*d  L-tea  ^kea  oa  si-:  re :  and  is  tits  wai  tie  rate  Bay 
be  &ras>i.  I  tivakl  reaars.  tia:  wiea  tie  obserratioo  is  audc, 
lit  *in*  alutace  ti«Gul  sot  be  fooad  leas  tian  9s,  as  late  as 
&.  or  LaJf  past  i^.  if  it  is  ia  tie  maraic^,  or  aboat  tbesaas 
diitaAce  from  cooa.  nasaei  1.  kali  past  two  in  tie  afteraosa.  Tsi 
melaid  i»  o&cch  superior  to  that  where  tie  sea  iorisoa  is  asca: 
iadeed.  it  is  very  liuie  inferior  to  that  bj  tie  astxooooucal  qaaaV 
raau  Ii  a  person  is  near  an  observatory,  a  rate  may  be  gives 
to  a  time- piece  withoal  moiinc  it,  merely  by  setting  tie  pocsat 
watch  with  tie  time-piece,  and  comparing  it  with  tie  clock  at 
theobterratory  several  times  a  week.  If  a  time-piece  is  broarja 
on  board  without  a  rate,  and  it  is  not  known  bow  mack  it  a 
fait  or  slow  cf  Greenwich  mean  time,  or  if  it  has  been  let  dews 
while  on  board,  (by  which  latter  case  I  shall  illustrate  taia  point,) 
if  the  ship  remains  in  tie  same  place  ten  or  fourteen  flays,  a 
rate  may  be  £iven  it  in  the  following  manner. — Wind  it  as, sad 
set  it  going  as  near  Greenwich  time  as  possible,  in  order  tkat  tat 
difference  may  be  little  between  Greenwich  time  and  tbetsne- 
piece.  Suppose  on  September  26,  1797, 1  let  my  time-piect 
down,  and  set  it  going  00  the  27th,  I  take  the  altitades  at  9>  * 
16"  by  the  time-piece ;  and  I  find  my  apparent  time  to  be  2*  tf 
I  b"  from  noon ;  this  subtracted  from  12t  ( the  observation  betog  is 
the  morning)  leaves  &  &  42".  The  equation  taken  from  tit 
Nautical  Almanack  for  that  time  (1/  13")  being  sabtraclive, 
leaves  8*  67' 21/';  this  then  is  not  the  solar  but  the  Beta 
time.  This  lime  applied  to  9*  2'  16",  makes  a  difference  of  4 
47  '—If  by  this  method  you  find  the  same  difference  every  day, 
the  time-piece  is  going  at  mean  time ;  if  the  difference  is  greater, 
the  time-piece  is  gaining  the  increase  of  difference  everyday: 
if  the  difference  |s  less,  the  time-piece  is  losing  the  decrease  of 
difference  every  day ;  because  in  this  case,  the  time- piece  sbt«i 
a  greater  time  than  the  mean  time  worked.  If  the  time-piect 
had  shewn  a  less  time  than  the  mean  time  worked,  the  contrary 
would  have  been  the  case.  The  various  uses  of  time-psceei 
can  only  be  known  to  those  who  are  in  the  habit  of  workias 
and  stodying  them.  I  believe  I  have  sufficiently  explained  in 
what  manner  they  are  to  be  taken  care  of,  and  hove  their  ratet 
arc  to  be  found  and  managed  ;  it  only  remains  for  me  toezalsia 
their  uses  as  far  as  my  experience*  enables  me.  The  first  ami 
most  essential  is  with  the  latitude,  to  ascertain  the  exact  pist* 
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of  the  ship,  any  day  and  several  times  a  day,  if  necessary,  in 
any  part  of  the  ocean  when  the  sun  is  visible.  Secondly ,  it  has 
before  been  recommended  to  take  altitudes  aboot  °>  or  half 
past  3*  in  the  morning,  for  finding  the  longitude.  Having  these, 
yoo  will  always  be  sare  of  the  first  of  doable  altitudes,  shoold 
there  be  any  appearance  of  losing  the  meridional  altitude  by 
clouds  or  mists  arising  near  noon.  Thus,  it  may  frequently 
happen  that  the  navigator  may  have  both  longitude  and  latitude, 
when,  without  the  use  of  a  time-keeper,  be  might  be  disappoint- 
ed of  both.  Thirdly,  it  very  often  happens,  particularly  in  high 
latitudes,  that  in  a  cloudy  day  the  sun  will  shew  itself  on  or 
about  passing  the  meridian.  Having  a  time-piece,  you  can  tell, 
within  a  minute,  when  the  sun  is  on  the  meridian :  if  an  alti- 
tude can  be  caught  about  that  time,  even  so  fsr  as  ten  minutes 
before  or  after  the  sun  passes  the  meridian,  that  altitude  will 
give  the  latitude  nearly  ;  for  in  such  latitude,  particularly  when 
the  sun's  declination  and  the  latitude  are  of  different  names, 
the  sun's  altitude  alters  very  little  in  ten  minutes  on  either  side 
of  noon.  Fourthly,  time-keepers  are  of  great  use  in  carrying 
nm  lunar  distances  from  one  day  to  another,  so  that  a  number 
of  observations  may  be  brought  to  one  point.  Altitudes  being 
taken  at  the  proper  time  by  the  time-piece,  the  apparent  time 
thus  obtained  will  answer  for  any  lunar  distances  taken  in  the 
course  of  the  succeeding  twenty-four  hours.  The  method  of  car- 
rying on  or  deducing  the  time  of  taking  the  distances,  to  the  time 
of  taking  altitudes  for  the  longitude,  may  be  illustrated  as  follows : 

Suppose  that  altitudes  arc  taken  for  the  longitude  in  the 
morning,  and  that  several  sets  of  lunar  distances  are  observed 
in  the  afternoon.  Take  the  elapsed  time  from  observing  the 
altitudes,  to  the  time  of  each  set  of  distances,  and  when  the 
Greenwich  time  of  the  distances  is  brought  out,  subtract  this 
elapsed  time  from  the  Greenwich  time  of  each  set :  each  remain- 
der will  be  the  Greenwich  time  when  the  altitudes  were  taken, 
sssd  will  produce  an  observed  longitude  for  that  time ;  not  for 
the  time  when  the  distances  were  observed.  On  the  contrary, 
if  lunar  distances  are  observed  before  altitudes  are  taken  for 
the  apparent  time,  the  elapsed  time  of  each  set  most  be  added 
to  the  Greenwich  time,  to  bring  each  set  up  to  the  time  when 
the  altitudes  were  taken.  Observations  of  lunar  distances  also 
may  be  carried  on  from  one  time  to  another,  so  as  to  enable  the 
observer,  after  having  gained  a  number  of  sets  on  each  side  of 
the  moon,  to  bring  them  all  to  one  point  by  the  time-piece,  and 
get  a  mean  of  all  the  observations,  which  will  give  the  true  lon- 
gitude, if* the  observations  axe  good. — This  may  bo  explained 
as  follows : 

Suppose,  oa  January  20th,  I  observe  six  seta  of  lunar  dis- 
tances; on  the  '21st,  four  more ;  on  the  23d.  sia  sets  more : — 
the  33d  bring  the  last  day,  when  the  distances  are  in  the 
Nautical  Almanack  on  that  side  the  moon,  I  bring  each  set  of 
distances  to  the  time  when  the  altitudes  were  taken  on  their 
respective  days ;  I  then  take  the  difference  of  longitude  shewn 
by  the  time-piece,  on  the  20th  and  23d,  at  tho  time  altitudes 
were  taken  on  each  day :  I  apply  that  difference  to  each  set 
taken  on  the  20th.  I  do  the  same  between  the  21st  and  23d ; 
each  set  will  then  be  brought  to  the  time  when  altitudes  are 
taken  on  the  23d  ;  in  all  sixteen  sets.  The  mean  of  these,  if 
the  observations  are  good,  cannot  be  far  from  the  truth,  and 
the  result  may  be  brought  to  noon  on  that  day  by  the  log.  But 
to  be  more  certain  of  the  observed  longitude,  I  will  carry  on  the 
sixteen  sets  as  above  directed,  till  I  have  obtained  sixteen  sets 
on  the  other  side  of  the  moon.  These  thirty -two  sets  being  all 
carried  on  to  the  last  day  of  observing  their  mean,  1  may  con- 
sular as  nesrly  the  true  longitude.  By  this  method  you  may 
judge  whether  time-pieces  have  altered  their  rates  or  not;  and 
may  even  give  them  a  new  rata,  in  the  same  way  that  you 
would  have  done  in  harbour,  as  I  nave  before  explained.  Thus 
the  lunar  distances  and  time-piece  may  be  made  to  go  hand  in 
hand  with  each  other,  to  discover  the  ship's  true  longitude. 
A  time-piece  must  be  a  very  bad  one  indeed,  if  it  will  alter  its 
rata  to  such  a  degree  as  to  affect  the  observations  while  carry- 
ing on  as  I  have  described.  A  small  difference  of  rate  they  are 
all  liable  to.  but  this  mill  not  materially  affect  the  observations. 
There  is  a  small  correction  to  be  made  at  the  time  of  the  year 
when  the  daily  difference  of  the  equation  is  great.  If  the 
elapsed  time  between  the  altitudes,  for  the  apparent  time  and 
tha  lunar  distances  be  many  hours,  it  will  nsake  an  error  of 


some  miles  of  longitude.  This  error,  arising  from  the  difference 
between  moaa  and  solar  time,  is  not  of  much  consequence  at 
sea,  or  any  where  bat  in  the  observatory,  where  an  astronomer 
ia  finding  the  exact  longitude  of  his  place  by  lunar  distances, 
eclipses  of  Jupiter's  satellites,  occuUalions,  transits,  &e.  When 
there'  arc  more  time-pieces  on  board  a  ship  than  one,  the  same 
apparent  time  may  be  made  to  answer,  to  find  the  longitude  by 
them  all;  by  comparing  the  one,  by  which  the  altitudes  were 
taken,  with  all  the  rest.  Take  the  elapsed  time  between  ob- 
serving the  sltitodes  and  comparing;  if  the  comparison  is 
made  after  the  observation,  subtract  this  elapsed  time  from  the 
time  shewn  by  the  second  time-piece,  when  the  comparison  is 
made ;  the  remainder  is  the  time  when  the  altitudes  v*  ere  taken, 
by  the  second  time- piece :  proceed  then,  as  in  common,  to 
apply  tho  error  of  its  rate.  The  difference,  then,  between  its 
time  and  the  mean  time  at  the  ship,  will  be  the  longitude  in 
time.  For  example:  suppose  altitudes  were  taken  by  No.  1, 
at  10*  50*  61";  No.  2  was  compared  with  it  at  13*  2P  (by  No.  I.) 
and  shewed  at  that  time  12*  44'  3ff".  Tho  elapsed  time  between 
observing  altitudes  and  comparing,  is  2*  38*  9*;  which  taken 
from  12*  44'  30"  leaves  10*  &  27",  which  is  the  time  by  No.  2, 
when  the  altitudes  were  taken.  Suppose  No.  2  to  be  stow  of 
mean  time  at  Greenwich  38*  40";  that,  added  to  10*  <T  27"  gives 
10*  4d*  7",  which  is  the  mean  time  at  Greenwich  according  to 
No.  2.  Suppose  the  mean  time  at  the  ship  to  be  9*30*56",  the 
difference  between  these  mean  times  is  1*  14*  1 1",  which  turned 
into  longitude,  is  18°  32*  46";  and  as  the  mean  time  at  Green- 
wich is  greater  than  at  the  ship,  the  longitude  is  west.  You  may 
proceed  in  the  same  way  with  any  other  time-pieces  on  board.-— 
In  addition  to  the  observations  already  made  on  time-pieces, 
I  must  advert  to  the  very  great  importance  of  these  instruments 
to  officers  charged  with  fleets  or  convoys,  with  respect  to  making 
short  passages  from  one  part  of  the  world  to  another.  A  person 
who  has  a  good  time-piece  will  be  enabled  to  steer  straight 
courses.  This  will  shorten  the  distance  much,  and  by  that  very 
circumstance  mill  frequently  enable  him  to  get  a  fleet  into  port, 
before  a  shift  of  wind  nbieh  might  otherwise  keep  him  out  a 
long  time.  It  will  likewise  gi%e  an  officer  a  good  cbanee  of 
escaping  the  vigilance  of  a  superior  enemy ;  as  he  need  not, 
according  to  tho  common  system  of  navigation,  run  into  the 
latitude  of  his  port,  in  which  his  enemy  may  be  cruising  a  few 
degrees  of  longitude  to  windward  for  him.  He  may  run  his 
longitude  down  thirty  or  forty  leagues  north  or  south  of  the 
port,  as  it  may  happen,  till  he  is  nearly  or  exactly  in  the  longi- 
tude of  it;  and  then  steer  north  or  south  to  his  destination,  as 
the  case  requires.  This  mode  of  navigation  might  prevent 
the  capture  of  many  a  valuable  ship,  and  would  certainly,  by 
shortening  the  passages,  in  many  instance  cause  a  great 
saving,  not  only  to  government,  but  to  the  merchant. 

TIMONEER,  the  helmsman  or  person  who  manages  the 
helm  to  direct  tho  ship's  course. 

TIN.  This  metal  has  a  fine  white  colour  like  silver,  a  slight 
disagreeable  taste,  and  emits  a  peculiar  smell  when  rubbed.  Its 
specificgravity  is  7*291.  It  is  very  malleable.  Tin  leaf  or  foil 
is  about  ia»  part  of  an  inch  thick,  and  it  might  be  reduced  to 
half  this  thickness.  It  is  very  flexible,  and  produces  a  remark- 
able crackling  noise  when  bended,  and  v  hen  heated  442  deg.  it 
melts.  When  exposed  to  the  air,  it  very  soon  loses  its  lustre, 
and  assumes  a  gra)ish  white  colour,  but  undergoes  no  farther 
ohange,  neither  is  it  sensihly  altered  by  brine  kept  under  cold 
wutrr  ;  bat  when  the  stream  of  water  is  made  to  pa**  over  red- 
hot  tin,  it  is  decomposed,  the  tin  is  oxidated,  and  hydrogen  gas 
is  evolved. 

Tis-Ston*,  an  oar  of  tin  which  occurs  in  masses,  in  ronnded 
pieces,  and  crystallised.  These  crystals  arc  very  irregular. 
Colour  dark-browa  ;  sometimes  yellowish  gray ;  and  sometimes 
nearly  white*  Somewhat  transparent  v* hen  crystallised.  Spe- 
cific gravity  0  9  to  6*97.  Before  the  Mow-pipe  it  drrrepitatcs, 
and  on  charcoal  is  partly  reduced.    Tinges  borax  white. 

TINCTURE,  is  commonly  understood  to  be  a  coloured  infu- 
sion of  any  substance  in  alcohol.  It  is  a  preparation  much  em- 
ployed in  pharmacy  with  many  articles  of  the  materia  niedlca, 
particularly  vegetable  barks,  aromatics  of  all  kinds,  and  many 
of  the  resins  andgum  resins,  which  yield  to  alcohol,  b\  infuriou, 
that  part  of  their  substance  in  which  most  of  the  medicinal  vir- 
tues reside. 
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TINNING.  Tinning  U  toe  art  of  covering  any  metal  with  a 
thin  coating  of  tin.  Copper  and  iron  are  the  metals  moat  com- 
monly tinned.  What  are  commonly  called  tin-plates  or  sheets, 
so  much,  nsed  for  utensils  of  various  kinds,  are  in  fact  iron 
plates  coated  with  tin. 

The  principal  circumstance  in  the  art  of  tinning;  is,  to  have 
the  surfaces  of  the  metal  to  he  tinned  perfectly  clean  and  free 
from  rust,  and  also  that  the  tin  may  he  perfectly  metallic ;  and 
not  covered  with  any  ashes  or  calx  of  tin. 

Tinning  of  Iron.  When  iron  plates  are  to  he  tinned,  they  are 
first  scoured,  and  then  pnt  into  what  is  called  a  pickle,  which 
is  sulphuric  acid  diluted  with  water ;  this  dissolves  the  rust  or 
oxide  that  was  left  after  scouring;,  and  renders  the  surface  per- 
fectly clean.  They  are  then  again  washed  and  scoured.  They 
are  now  dipped  into  a  vessel  full  of  melted  tin,  the  surface  of 
which  is  covered  with  fat  or  oil,  to  defend  it  from  the  action  of 
the  air.  By  this  means,  the  iron,  coming  into  contact  with  the 
melted  tin  in  a  perfectly  metallic  state,  it  comes  out  com- 
pletely coated.  When  a  small  quantity  of  iron  only  is  to  be 
tinned,  it  is  heated,  and  the  tin  rubbed  on  with  a  piece  of  cloth 
or  some  tow,  having  first -sprinkled  the  iron  with  some  powder- 
ed resin,  the  use  of  which  is  to  reduce  the  tin  that  may  be. oxi- 
dated. Any  inflammable  substance,  as  oil  for  instance,  will 
have  in  some  degree  the  same  effect,  which  is  owing  to  their 
attraction  for  oxygen. 

Tinning  of  Copper. — Sheets  of  copper  may  be  tinned  in  the 
same  manner  as  iron.  Copper  boilers,  saucepans,  and  other 
kitchen  utensils,  are  tinned  after  they  are  made.  They  are 
first  scoured,  then  made  hot,  and  the  tin  rubbed  on  as  before 
with  resin.  Nothing  ought  to  be  used  for  this  purpose  but  pure 
grain  tin ;  but  lead  is  frequently  mixed  with  the  tin,  both  to 
adulterate  its  quality,  and  make  it  lie  on  more  easily,  but  it  is  a 
very  pernicious  practice,  and  ought  to  be  severely  reprobated. 

TITANIUM,  a  metal  found  in  black  sand,  resembling  gun- 
powder, in  Cornwall.  Its  colour  is  orange  red;  and  it  has  a  good 
deal  of  lustre.  As  it  has  been  only  obtained  in  very  small 
agglutinated  grains,  neither  its  hardness,  specific  gravity,  nor 
malleability,  has  been  ascertained.  It  is  one  of  the  most  infu- 
sible of  metals,  requiring  a  greater  heat  to  melt  it  than  can  be 
produced  by  any  method  at  present  known. 

TITHES,  are  the  tenth  part  of  the  increase  yearly  arising 
and  accruing  from  the  profits  of  lands,  the  stock  upon  lands, 
and  the  pergonal  industry  of  the  inhabitants.  And  hence  they 
are  usually  divided  into  three  kinds,  praedial,  mixed,  and  per- 
sonal. Praedial  tithes  are  such  as  arise  merely  and  immediate- 
ly from  the  ground,  as  grain  of  all  sorts,  hay,  wood,  fruits  herbs ; 
for  a  piece  of  land  or  ground  being  called  in  Latin  predium, 
whether  it  is  arable,  meadow,  or  pasture,  the  fruit  or  produce 
thereof  is  praedial,  and  consequently  the  tithe  payable  for  such 
annual  produce  is  called  a  praedial  tithe.  Mixed  tithes  are  those 
which  arise  not  immediately  from  the  ground,  but  from  things 
immediately  nourished  from  the  ground,  as  by  means  of  cattle 
depastured  thereupon,  or  otherwise  nourished  with  the  fruits ; 
as  colts,  calves,  lambs,  chickens,  milk,  cheese,  eggs.  Personal 
tithes  are  such  as  arise  from  the  labour  and  industry  of  man, 
employing  himself  in  some  personal  work,  artifice,  or  negotia- 
ation;  being  the  tenth  part  of  the  clear  gain,  after  charges 
deducted.  Watts,  c.  59.  But  this  is  seldom  paid  in  England, 
except  by  especial  custom. 

TITLE,  in  Law,  denotes  any  right  which  a  person  has  to  the 
possession  of  a  thing ;  or  an  authentic  instrument,  whereby  he 
can  prove  his  right. 

TOAD.    See  Rana. 

TOBACCO.    Sec  Nicotiana. 

TODDY,  a  juice  drawn  from  various  kinds  of  palms,  by 
cutting  off  such  branches  as  nature  intended  to  bear  fruit,  and 
receiving  from  the  wound  the  sap  designed  for  the  nourishment 
of  the  future  crop.  This  juice  undergoes  fermentation,  and, 
with  other  ingredients,  is  used  in  the  distillation  of  arrack. 

TOGA,  a  wide  woollen  gown  or  mantle,  without  sleeves,  used 
among  the  Romans  both  by  men  and  women. 

TOGETHER,  in  a  nautical  sense,  the  order  given  to  the  men, 
in  the  exercises  of  heaving,  rowing,  hauling,  hoisting,  &c.  to 
act  all  in  concert,  or  at  the  same  time. 

TOGGEL,  a  small  pin  of  wood,  from  four  to  six  inches  in 
length,  and  usually  tapering  fiom  the  middle  towards  the  ex- 


tremities, it  is  sometimes  used  instead  of  si  book  in  fixing  t 
tackle,  fee.  In  ships  of  war  it  is  usual  to  fix  toggels  upon  tat 
running  parts  of  the  topsail  sheets,  the  gears,  lie.  when  ore- 

Kring  for  action,  in  such  manner  that  if  the  rope  is  shot  away 
low,  the  toggel  may  stop  the  yard  from  coming;  down.  Taw 
operation  is  called  putting  the  sheets  in  the  beefcets.  See  tht 
articlo  Beckbts. 

TOKAY  Wine,  derives  its  name  from  a  town  or  village  ■ 
Hungary,  where  this  delicious  and  costly  liquor  is  produced. 

TOLERATION,  in  Religion,  is  the  liberty  granted  under  the 
protection  of  law,  to  those  who  dissent  from  the  rites  and  con- 
stitution of  an  ecclesiastical  establishment,  permitting;  thess  a> 
worship  God  without  molestation,  agreeably  to  the  dictates  af 
their  consciences.  Few  subjects  have  generated  more  eoatnv 
versies  than  those  to  which  toleration  haa  given  birth. 

TOLUIFERA,  the  balsam  or  toln  tree,  a  geaos  of  plants  a! 
the  class  decandria  and  order  monogyniau  There  is  only  oat 
species,  the  balsamum.  This  balsam  possesses  the  aasae  ge- 
neral virtues  with  the  balsam  of  Gilead,  and  that  of  Peru.  It 
is,  however,  less  heating  and  stimulating,  and  may  therefsjt 
be  employed  with  more  safety.  It  has  been  chiefly  nsed  as  • 
pectoral,  and  is  said  to  be  an  efficacious  corroborant  in  glens 
and  seminal  weaknesses.  It  is  directed  by  the  pharmacepw- 
ias  in  the  syrupus  tolutaus,  tinctura  tolutana,  and  syrapm 
balsamicus. 

TOMBAC,  a  metal  composed  of  copper  and  arsenic, 

TON  Weight,  20  hundred. 

TONNAGE,  a  custom  or  impost  due  for  merchandise  brought 
or  carried  in  tons  from  or  to  other  nations,  alter  a  certain  ran 
in  every  ton. 

TONNAGE,  the  same  with  Burthen,  which  article  see. 

TONSURE,  in  Ecclesiastical  History,  a  particular  asanas 
of  shaving  or  clipping  the  hair  of  ecclesiastics  or  monks. 

TONTINE,  a  variable  kind  of  life  annuity,  but  generally  s» 
contrived  as  to  be  progressively  increasing  in  amount  It  is 
formed  by  nominating  a  certain  number  of  lives  within  Ihmhes 
ages,  who  for  each  one  hundred  pounds  or  any  other  gross  sen 
paid  down,  are  to  receive  at  first  a  specific  annuity  ;  but  assay 
of  the  lives  fail,  their  annuity  is  to  be  equally  divided  assess; 
those  that  remain,  by  which  means  those  individuals  who  hag- 
pen  to  survive  a  considerable  number  of  years,  obtain  a  largt 
augmentation  of  their  annual  receipt ;  and  the  longest  liver  of 
the  whole  (if  there  is  no  restriction  to  the  contrary)  gets,  for  the 
remainder  of  his  life,  the  total  sum  which  was  paid  at  first 
to  all  the  nominees.  Tontines  of  this  kind,  if  properly  conduct- 
ed, are  considered  by  some  persons  as  affording  an  riigihV 
opportunity  of  making  some  provision  for  children,  as  the  se- 
mination of  good  healthy  lives  gives  a  good  chance  for 
vorsbip.  It  has  several  times  been  attempted  to  raise 
on  this  species  of  annuity  for  the  service  of  government, 
has  never  been  found  practicable  to  obtain  any  considerable saa 
in  this  way ;  on  a  smaller  scale  it  has  been  adopted  sncoessfsMy, 
both  in  Great  Britain  and  Ireland,  for  procuring  the  sums  ne- 
cessary for  building  bridges,  large  inns  or  hotels,  and  other  ex- 
pensive edifices. 

TOP,  a  sort  of  platform  surrounding  the  lower-mast  heal, 
from  which  it  projects  on  all  sides  like  a  scaffold.  The  prin- 
cipal intention  of  the  top  is  to  extend  the  top-mast  shrouds  ss 
as  to  form  a  greater  angle  with  the  mast,  and  thereby  give 
additional  support  to  the  latter.  It  is  sustained  by  certaia 
timbers  fixed  upon  the  bounds  and  cheeks  of  the  masts,  sad 
called  the  trestle-trees  and  cross-trees.  The  top  is  also  very 
convenient  to  contain  the  materials  necessary  for  extends*; 
the  small  sails,  and  for  fixing  and  repairing;  the  rigging  sad 
machinery  with  greater  expedition.  In  ships  of  war,  the  togs 
are  furnished  with  swivels,  musketry,  and  other  fire-anas,  sad 
are  guarded  with  a  fence  of  hammocks  in  time  of  action.  Hers 
the  top  is  used  as  a  kind  of  redoubt,  and  is  accordingly  fortified 
for  attack  or  defence,  being  furnished  with  swivels,  musketrr, 
and  other  fire-arms,  and  guarded  by  a  thick  fence  of  corded 
hammocks.  Finally,  the  top  is  employed  as  a  place  for  looking 
out  either  in  the  day  or  night 

Top-Armour,  a  rail  about  three  feet  bigh,  extending  the 
width  of  the  top  on  the  afterside,  supported  by  stsAchfons,  sad 
equipped  with  a  netting,  and  sometimes  with  painted  canvass. 

Tor-Block.    See  the  article  Block* 
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Top-CUm.    See  the  ewtuU  Chain. 

Tor-Cloth,  a  larre  piece  of  canvass,  used  to  oover  tbe  hanv 
mocks,  which  axe  lashed  io  the  top  wheo  prepared  lor  action. 

Tor- Lcntern,  a  large  laatern  placed  in  the  after-part  of  a  top 
io  any  ship  where  an  admiral's  flag  or  commodore's  pendant  is 

flying. 

Top-lfluf,  the  second  divis ion  of  a  mast,  or  that  part  next 
above  the  lower-mast    See  the  article  Mast. 

Tor-G*lU$a-MeM,  the  mast  next  above  the  top-mast,  and  is 
generally  the  uppermost  mast 

Tot-Rope,  a  rope  employed  to  sway  np  a  top-mast  or  top- 
gallant-mast, in  order  to  fix  it  in  its  place,  or  to  lower  it  in 
tempestuous  weather,  or  when  it  is  no  longer  necessary.  The 
top-rope  passes  through  a  block  which  is  hooked  on  one  side 
of  the  cap,  and  afterwards  through  a  hole  furnished  with  a 
•heave  on  the  lower  end  of  the  top-mast ;  it  is  then  brought 
upwards  on  the  other  side  of  the  mast,  where  it  is  fastened  to 
an  eye-bolt  in  the  cap.  To  the  lower  end  of  the  top-mast  top- 
rope  is  fixed  a  tackle.  See  the  article  Top-Tackle.  Top-Rope, 
is  also  the  name  of  a  rope  used  in  swaying  up  or  lowering 
down  the  top-gallant-yards. 

Tor-S*iU,  large  sails  extending  across  the  top-masts  by  the 
top-sail  yards  above,  and  by  the  lower-yards  beneath,  being 
fastened  to  the  former  by  eanngs  and  robands,  and  to  the  latter 
by  means  of  the  top-sail  sheets,  which  passing  through  two 
great  blocks  fixed  on  its  extremities,  and  from  thence  to  two 
other  blocks  fixed  on  the  inner  part  of  the  yard  close  by  the 
mast,  lead  downwards  to  the  deck. 

Tot-fmlUnt-Sails,  are  extended  above  the  top-sail-yards,  in 
the  same  manner  as  the  top-sails  are  extended  above  the  lower- 
yards.    See  the  article  Sail. 

Tot-Tackle,  a  large  tackle  hooked  to  the  lower  end  of  the 
top-mast  top-rope,  and  to  the  deck,  in  order  to  increase  the  me* 
cuanioat  power  in  hoisting  the  top-mast  It  is  composed  of 
two  strong  iron-bound  double  or  triple  blocks,  the  hooks  of 
which  work  on  a  swivel. 

Laying  Top,  a  cylindrical  piece  of  wood,  having  three  or  four 
snores  or  notches  on  its  surface,  used  in  rope-making,  and  vary- 
ing in  its  sine  according  to  the  thickness  of  the  rope  for  which 
It  Is  intended. 

TOPAZ.  The  name  topas  has  been  restricted  by  Mr.  Hauy 
to  the  stones  called  by  mineralogists  occidental  ruby,  topas, 
and  sapphire ;  which,  agreeing  in  their  crystallisation,  and  most 
of  their  properties,  were  arranged  under  one  species  by  Mr. 
Rome  de  Lisle,  The  topas  is  found  in  Saxony,  Bohemia,  Si- 
beria, and  Brasil,  mixed  with  other  minerals  in  granite  rocks. 
Tie  Siberian  and  Brasil  topas,  when  heated,  become  positively 
electrified  on  one  side  and  negatively  on  the  other,  ft  is  infu- 
sible by  the  blow-pipe.  The  yellow  topas  of  Brasil  becomes 
red  wheo  exposed  to  a  strong  heat  in  a  crucible ;  that  of  Sax- 
ony becomes  white  by  tbe  same  process.  This  shews  us  that 
the  colouring  matter  of  these  two  stones  Is  different 

TOPOGRAPHY,  a  description  or  draught  of  some  particular 
place  or  small  tract  of  land,  as  that  of  a  city  or  town,  manor  or 
tenement,  field,  garden,  house,  castle,  &c  such  as  surveyors  set 
out  io  their  plots,  or  make  draughts  of,  for  the  information  and 
satisfaction  of  the  proprietors. 

TOPPING,  the  act  of  pulling  one  of  the  extremities  of  a  yard 
higher  than  the  other,  by  slackening  one  of  the  lifts  and  pulling 
up  the  opposite  one,  so  as  to  place  the  yard  at  a  greater  or  lesser 
distance  obliquely  with  the  mnst. 

Topping  Lift,  a  large  and  strong  tackle  employed  to  suspend 
or  top  the  outer  end  of  a  gaff,  or  of  the  boom  of  a  cutter,  brig, 
sloop,  or  schooner's  main-sail. 

Top  Men,  persons  stationed  in  the  several  tops  to  attend  the 
taking  io  or  setting  of  the  opper  sails. 

TORMENTOR,  an  instrument  much  used  in  tillage,  some- 
times for  breaking  down  the  stiff  clod,  and  at  other  times  for 
skimming  off  the  surface  torf,  that  it  may  be  prepared  for  being 
burnt  It  bears  in  general  appearance  some  resemblance  to  a 
harrow,  only  it  is  supported  on  wheels,  and  each  tine  is  fur- 
nished with  a  hoe  or  share  that  enters  and  cuts  up  the  ground. 

TORNADO,  a  sudden  and  vehement  gust  of  wind  from  all 
points  of  the  compass,  frequent  on  the  coast  of  Guinea.    A  tor- 
nado seems  to  partake  much  of  tbe  nature  of  a  whirlwind,  or 
perhaps  of  a  water  spout,  but  is  more  violent  in  its  effects.    It 
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commences  very  suddenly,  several  clouds  being  previously 
drawn  together,  when  a  spout  of  wind  proceeding  from  them 
strikes  the  ground  in  a  round  spot  of  a  few  rods  or  perches 
diameter,  and  proceeds  thus  half  a  mile  or  a  mile.  The  prone- 
ness  of  its  descent  makes  it  rebound  from  the  earth,  throwing 
such  things  as  are  moveable  before  it,  but  some  sideways  or  in 
a  lateral  direction  from  it  A  vapour,  mist,  or  rain,  descends 
with  it,  by  which  the  path  of  it  is  marked  with  wet  Tbe  fol- 
low iog  is  a  description  of  one  which  happened  a  few  years  since 
at  Leicester,  about  50  miles  from  Boston  io  New  England ;  it 
happened  in  July,  on  a  hot  day,  about  four  o'clock  in  the  after- 
noon. A  few  clouds  having  gathered  westward  and  coming 
overhead,  a  sudden  motion  of  their  running  together  in  a  point 
being  observed,  immediately  a  spout  of  wind  struck  the  ground 
at  the  west  end  of  a  house,  and  instantly  carried  it  away  with  a 
negro  man  in  it,  who  was  afterwards  found  dead  in  the  path  of 
it  Two  men,  and  a  woman,  by  the  breach  of  the  floor,  fell  into 
the  cellar ;  and  one  man  was  driven  forcibly  up  into  the  chim- 
ney-corner. These  were  preserved,  though  much  bruised  ;  they 
were  wet  with  a  vapour  or  mist,  as  were  the  remains  of  the  floor, 
and  the  whole  path  of  the  spout.  This  wind  raised  boards,  tim- 
bers, &c.  A  joist  was  found  on  one  eud,  driven  nearly  three 
feet  into  tbe  ground.  The  spout  probably  took  it  in  its  elevated 
state,  and  drove  it  forcibly  down.  The  tornado  moved  with 
the  celerity  of  a  middling  wind,  and  constantly  declined  in 
strength  till  it  entirely  ceased. 

TORRID  Zone,  among  geographers,  denotes  that  tract  of 
the  earth  Ijing  upon  tho  equator,  and  on  each  side  as  far  the  two 
tropics,  or  23°  28*  of  north  and  south  latitude.  Tbe  torrid  sons 
was  believed  by  the  ancients  to  be  uninhabitable,  but  i»  now 
well  known  to  be  even  tolerable  to  the  people  of  the  colder 
climates,  towards  the  north  and  south ;  the  excessive  heat  of 
the  day  being  there  tempered  by  the  coldness  of  the  night 

TORTOISE  SHELL,  the  shell  of  the  testaceous  animal  called 
a  tortoise ;  used  in  inlaying,  and  in  various  other  works,  as  for 
snuff-boxes,  combs,  &c. 

Toss  (To)  the  Oars  np,  is  to  put  them  in  a  perpendicular 
direction,  ready  to  let  them  all  fall  at  once  into  tbe  water, 
and  is  intended  as  a  compliment  to  the  passengers  in  the  boat 

TOUCAN,  in  Astronomy,  a  constellation  of  tbe  southern  he- 
misphere, consisting  of  eight  small  stars,  and  otherwise  called 
Aoser  Americanus. 

TOUCH,  or  Feeling,  Seme  of.  The  sense  of  feeling  differs 
from  the  other  senses  in  belonging  to  every  part  of  the  body, 
external  or  internal,  to  which  nerves  are  distributed.  The  term 
touch  is  most  correctly  applied  to  the  sensibility  which  ia  dif- 
fused over  the  surface  of  the  body.  Touch  exists  with  the  roost 
exquisite  degree  of  sensibility  at  the  extremity  of  tbe  tinier* 
and  thumbs,  and  in  the  lips.  The  sense  of  touch  is  thus  very 
commodiously  disposed,  for  the  purpose  of  encompassing 
smaller  bodies,  and  for  adapting  itself  to  the  inequalities  of 
larger  ones.  The  sensations  acquired  by  tbe  sense  of  feeling 
are  those  of  beat,  hardness,  solidity,  roughness,  dryness,  mo- 
tion, distance,  figures,  &c.  and  all  those  corporeal  figures 
which  ariso  from  a  healthy  or  diseased  state  of  the  nerves, 
and  the  part  of  tho  body  to  which  they  belong.  The  pains  of 
this  sense  are  more  numerous  and  vivid  than  those  derived  from 
any  other  sense ;  and  therefore  the  relicts  of  them  coalescing 
with  one  another,  constitute  the  greatest  share  of  our  mental 
pains,  that  is,  pains  not  immediately  derived  from  sensation. 
On  the  other  hand,  its  pleasures  being  faint  and  rare  in  com- 
parison with  others,  and  particularly  those  of  the  taste,  have 
but  a  small  share  in  the  formation  of  the  mental  pleasures. 

Tovv.H-SeedU,  among  assavers,  refiners,  &c.  little  bars  of 
gold,  silver,  and  copper,  combined  together  in  all  the  different 
proportions  and  decrees  of  mixture  ;  the  use  of  which  is  to  dis- 
cover the  degree  of  purity  of  any  piece  of  gold  or  silver,  by 
comparing  the  mark  it  leaves  on  the  touchstone  with  those  of 
the  bars. 

TOUCH  and  Go,  is  spoken  of  a  ship  when  under  sail  she 
rubs  against  the  ground  with  her  keel  without  much  diminution 
of  her  velocity. 

TOUCHING,  is  the  state  of  a  ship's  sails  when  they  first 
begin  to  shiver  with  their  edges  in  the  direction  of  the  wind. 
It  is  either  occasioned  by  an  alteration  in  tbe  ship's  course,  or  bf 
a  change  of  the  wind.    Sec  tho  article  Full  and  By. 
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Touching  At,  implies  the  circamitmnce  of  stopping  or  an- 
choring occasionally  at  some  intermediate  port  in  the  course  of 

the  voyage. 

TOURMALINE,  in  Mineralogy,  a  species  of  siliceous  earth, 
The  thickest  parts  are  opake ;  the  thin,  more  or  less  trans- 
parent 

TOURNIQUET,  a  machine  or  instrument  employed  in  the 

Eractice  of  surgery  to  stop  bleeding.     It  can,  however,  only 
e  applied  to  the  limbs,  and  its  ose  is  only  intended  to  be 
temporary. 

Tow,  (To)  to  draw  a  ship  or  boat  forward  in  the  water,  by 
means  of  a  rope  attached  to  another  vessel  or  boat,  which  ad- 
vances by  the  effort  of  rowing  or  sailing.  Towing  is  either 
practised  when  a  ship  is  disabled,  and  rendered  incapable  of 
carrying  sail  at  soa ;  or  when  her  sails  are  not  fixed  upon  the 
masts,  as  in  a  harbour  ;  or  when  they  are  deprived  of  their  force 
of  action  by  a  cessation  of  the  wind.  When  a  ship  of  war  is 
dismasted,  or  otherwise  disabled  from  carrying  sail  at  sea,  she 
is  usually  towed  by  a  cable  reaching  from  her  bow  to  another 
ship  ahead.  In  a  harbour,  towing  is  practised  by  one  or  more 
boats,  wherein  all  the  force  of  the  oars  is  exerted  to  make  her 
advance. 

To  take  a  vessel  in  Tow,  is  sometimes  a  figurative  expression 
for  taking  care  of  her. 

TOWING  over  Board,  implies  the  act  of  drawing  any  thing 
after  a  ship  or  boat  when  she  is  sailing  or  rowing,  which  has 
previously  been  on  board  that  ship  or  boat. 

Tow-Ztne,  a  small  hawser  generally  used  to  remove  a  ship 
from  one  part  of  a  harbour  or  road  to  another  by  means  of  an- 
chors, capstans,  &c.  See  the  article  Warping.    It  is  also  em- 
ployed occasionally  to  moor  a  small  vessel  in  a  harbour  conve- 
niently sheltered  from  the  wind  and  sea. 

Tow  Rope,  a  name  given  to  any  cable  or  other  rope  used  in 
tbo  exercise  of  towing, 

TOWER,  any  high  building  raised  above  another,  consisting 
of  several  stories,  usually  of  a  round  form,  though  sometimes 
square  or  polygonal ;  a  fortress,  a  citadel.  Towers  are  built 
for  fortresses,  prisons,  &c.  as  the  tower  of  the  Bastile,  which  was 
destroyed  by  the  inhabitants  of  Paris  in  1789. 

TOXICODENDRON,  the  poisonwood, 

TRACHEOTOMY,  in  Surgery,  is  the  operation  of  making 
an  opening  into  the  windpipe. 

TRACK  of  a  Ship.    See  the  article  Wake. 

TRACKING,  the  act  of  pulling  any  vessel  or  floating  body 
along  the  stream  of  a  canal  or  river,  by  means  of  a  rope  ex- 
tending from  the  vessel,  &c.  to  an  adjacent  shore,  and  drawn 
along  the  banks  of  a  river  by  men  or  horses.    Whence 

Track  Schwjt,  a  vessel  employed  to  carry  goods  and  passen- 
gers up  and  down  the  rivers  and  canals  in  Holland,  and  the 
countries  bordering  on  the  Baltic  sea. 

TRADE,  the  practice  of  exchanging  goods,  wares,  money, 
bills,  and  other  articles  of  value,  with  the  view  of  advantage  or 
profit.  It  is  generally  distinguished  into  foreign  trade,  or  the 
export  and  import  of  commodities  to  and  from  other  countries, 
and  the  internal  or  home  trade,  or  that  which  is  carried  on  with- 
in the  country ;  which  two  branches,  however,  are  rather  distinct 
in  appearance  than  reality ;  for  a  very  considerable  portion  of 
the  internal  trade  arising  from  manufactures  carried  on  to  sup- 
ply foreign  markets,  could  not  subsist  without  foreign  commerce ; 
while  a  large  part  of  the  returns  for  manufactures  sent  abroad, 
being  articles  for  consumption  ox  raw  materials,  which  are  con- 
verted to  use  in  the  different  manufactures,  depends  upon  our 
internal  trade ;  so  that  the  one  supports  the  other,  and  by  their 
mutual  connexion  and  dependence,  the  foreign  and  the 
domestic  trade  of  Great  Britain  have  risen  together  to  their 
present  unparalleled  height. 

TRADE,  implies  the  constant  destination  of  any  particular 
merchant  vessel,  as  the  Lisbon  trade,  West  India  trade,  &c. 

Trade  Winds,  certain  regular  winds  blowing  within  or  near 
the  tropics,  and  being  either  periodical  or  perpetual.  Thus,  in 
the  Indian  ocean  they  blow  alternately  from  two  opposite  points 
of  the  compass,  and  in  the  Atlantic  ocean  eontinne  almost  with- 
out intermission  in  one  direction;  see  the  article  Wind. 

TRA6ACANTH,  Gum,  or,  as  some  call  it,  gum  adrogant,  or 
gum  dragon,  is  the  produce  of  the  above  and  some  other  shrubs. 
The  gum  is  brought  to  us  in  long  and  slender  pieces,  of  a  flatted 


figure  more  or  less,  and  these  not  straight,  or  rarely  so,  bat 
monly  twisted  and  contorted  various  ways,  so  as  to  resewhfe 
worms.  We  sometimes  meet  with  it,  like  the  other  vegetable 
exudations,  in  roundish  drops, bat  these  are  much  more  rare.  It 
is  moderately  heavy,  of  a  firm  consistence,  and,  properly  speak- 
ing, very  tough  rather  than  hard ;  and  is  extremely  difientt  to 
powder,  unless  first  carefully  dried,  and  the  mortar  and  pestle 
kept  dry.  Its  natural  colour  is  a  pale  white,  and  in  the  deal- 
est pieces  it  is  something  transparent.  It  is  often,  howe? er»  net 
with  of  a  brownish  tinge,  and  of  other  colours  still  more  opake. 
It  has  no  smell  and  very  little  taste,  bat  what  it  has  is  disagree- 
able. Taken  into  the  mouth,  it  does  not  grow  clammy  and  stick  n 
the  teeth,  as  tho  gum  arable  does,  but  melts  into  a  kind  of  very  toft 
mucilage.  It  dissolves  in  water  but  slowly,  and  commonicaiei 
its  mucilaginous  quality  to  a  great  quantity  of  that  fluid.  It 
is  by  no  means  soluble  in  oily  or  spirituous  Honors,  nor  is  it 
inflammable.  It  is  brought  to  us  from  the  island  of  Crete,  aad 
from  several  parte  of  Asia.  It  is  to  be  chosen  in  long  twitted 
pieces,  of  a  whitish  colour,  very  clear,  and  free  from  all  other 
colours ;  the  brown,  and  particularly  the  black,  are  wholly  tot* 
rejected. 
TRAGEDY.    See  Poetry. 

TRAIN,  the  hinder  part  of  a  gun  carriage ;  also  a  line  of 
gunpowder  or  other  combustible  materials,  forming  a  conai- 
nication  with  any  body  intended  to  be  set  on  fire  or  exploded. 
Train  Tackle,  a  combination  of  pulleys  which  during  actios  is 
locked  to  an  eye-bo h  in  the  train  of  the  carriage,  and  to  a  riar,- 
bolt  in  the  deck.  Its  use  is  to  prevent  the  gun  from  niaainz 
out  of  the  port  whilst  loading. 

TRAJECTORY,  a  term  often  used,  generally  for  the  path  of 
any  body  moving,  either  in  a  void,  or  in  a  medium  that  resists 
its  motion,  or  even  for  any  curve  passing  through  a  gives  saav 
her  of  points. 

TRAMMELS,  in  Mechanics,  an  instrument  used  by  arthVen 
for  drawing  ovals  upon  boards,  &c.  One  part  of  it  cossistsof 
a  cross  with  two  grooves  at  right  angles ;  the  other  is  a  bean 
carrying  two  pins,  which  slide  in  those  grooves,  and  abo  the 
describing  pencil. 

TRAMMEL  NET,  is  along  net  wherewith  to  take  fowl  by 
night  in  champaign  countries,  much  like  the  net  used  for  tie 
low-bell,  both  in  shape,  size,  and  meshes.  To  use  it,  they 
spread  it  on  the  ground,  so  that  the  nether  or  further  end,  fitted 
with  small  plummets,  may  lie  loose  thereon  ;  then  the  other  part 
being  borne  up  by  men  placed  at  the  fore  ends,  it  is  thus  trail- 
ed along  the  ground.  At  each  side  are  carried  great  blasJar, 
lights,  by  which  the  birds  are  raised,  and  as  they  rise  under  the 
net  they  are  taken. 

TRANSCENDENTAL,  or  Transcendent,  somethnm;  ele- 
vated or  raised  above  other  things,  which  passes  and  trasseeads 
the  nature  of  other  inferior  things,  Transcendental  quantities, 
among  geometricians,  are  indeterminate  ones,  or  such  as  canaot 
be  fixed,  or  expressed  by  any  constant  equation;  sack  are 
all  transcendental  curves  which  cannot  be  defined  by  aay 
algebraic  equation,  or  which,  when  expressed  by  an  equate, 
one  of  the  terms  thereof  is  a  variable  quantity. 

TRANSFUSION  of  Blood.  The  experiments  of  Dr.  Bhav 
dell  and  other  experienced  physiologists  had  long  since  de- 
monstrated the  practicability  of  transmitting  blood  from  toe 
living  body  to  another;  but  it  is,  at  length,  to  Dr.  Blaedefs 
application  of  it  to  the  human  body,  and  to  bis  unwearied  seal 
and  physiological  knowledge,  that  the  profession  is  indebted 
for  positive  data  upon  which  it  can  be  undertaken  with  the  Wit 
hopes  of  saving  life  under  circumstances  of  appalling, but, alas! 
frequent  occurrence.  The  value  of  the  operation  having  heea 
lately  demonstrated  by  several  successful  cases,  there  seemed 
to  be  wanting  but  one  requisite  for  extending  the  benefit  ofthis 
invaluable  discovery  into  the  remotest  regions  of  professional 
influence.  The  extreme  cantion  practised  .and  inculcated  hj 
Dr.  Blundell,  shewing  the  danger  of  admitting  air  into  the 
blood-vessels,  sufficiently  attests  the  necessity  for  an  appara- 
tus by  which  the  operation  may  be  conducted  without  iscar- 
ring  this  risk.  This  has  been  supplied  by  an  appeadart 
which  Mr.  Read  has  added  to  his  surgical  syringe,  and  of  vkkh 
Dr.  Blundell  has  been  pleased  to  express  bis  approbation.  It 
consists  of  a  double  apparatus,  the  one  receiving  the  Wood 
into  a  tubulated  funnel,  the  other  transmitting  it  from  lbs  vest 
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wf  on  person  ioto  that  of  another,  wirisuf  mtwmpkuic 
nttmti—.  In.  neither  case  it  il  necessary  to  lay  bare  the  vein, 
as  has  been  usually  done,  the  venous  pipes  being  eonstmeted 
to  pass  freely  iato  the  opening  made  by  the  lancet  Tbo  trans- 
fusion appendages  are  so  small,  that  the  parts  for  the  two 
sondes  of  operating  scarcely  oeeopy  the  space  of  a  common 
scalpel  case,  and,  if  fitted  op  with  the  stomach  and  enema  appa- 
ratus, will  increase  the  sine  in  a  very  trifling  degree. 

Directions  for  tks  Operation  with  Remd't  Apvmrmtus. — The 
metallic  stem  to  be  first  screwed  into  the  stand,  the  funnel  next 
upon  the  stem,  and,  thirdly,  the  perpendicular  arm  of  the  latter 
to  be  inserted  firmly  into  the  extremity  of  the  syringe  by  a  rota- 
tory twist    The  flexible  tube  to  be  then  screwed  to  the  lateral 


branch  of  the  syringe,  and  the  silver  pipe  inserted  into  the 
socket  at  the  other  extremity.  The  apparatus  being  thus  ad- 
justed, the  surgeon  should  pump  a  few  ounces  of  water  through 
it,  keeping  the  point  of  the  pipe  immersed  in  the  fluid,  when, 
if  he  observes  any  bubbles  of  air  rise,  he  must  fix  the  different 
parts  closer  until  no  air  is  admitted.  The  whole  should  now 
be  plunged  into  a  basin  of  warm  water  for  a  mioote  or  two,  and 
beiog  placed  betwixt  the  person  who  supplies  the  blood  and 
the  patient,  a  ligature  is  to  be  put  around  the  arm,  and  the  blood 
drawn  by  a  free  incision  into  the  funnel.  An  opening  being 
made  into  a  vein  of  the  patient's  arm,  (the  limb  kept  steady 
and  nnmo? ed,  to  preserve  the  relative  position  of  the  internal 
and  external  openings,  as  well  as  to  prevent  the  cellular  tissue 
from  slipping  over  the  orifice  in  the  vein)  the  operator  gives 
three  or  four  short  strokes  of  the  piston,  which  expels  the  small 
quantity  of  air  contained  in  the  tube,  without  occasioning  the 
expenditure  of  more  than  a  few  drachms  of  blood.  The  pipe 
is  to  be  immediately  introduced  into  the  vein,  and  the  shield 
pressed  against  the  surface  of  the  arm  by  the  fingers  of  an 
assistant,  whilst  the  operator  proceeds  to  throw  in  the  blood  by 
jets.  Dr.  Blundell  recommends  the  piston  to  be  drawn  up  only 
one-fourth  its  length,  which  will  be  found  to  throw  in  about  a 
drachm  of  blood  at  a  stroke.  The  surface  of  the  blood  in  the  fun. 
nel  must  not  be  allowed  to  sink  below  a  line  drawn  in  the  lower 
part  of  its  interior,  lest  air  should  be  admitted  with  the  fluid. 

To  convey  blood  from  one  person  to  another  without  atmo- 
spheric communication,  the  tube  with  the  cylindrical  socket, 
being  armed  with  a  silver  pipe,  is  to  be  inserted  into  the  extre- 
mity of  the  syringe,  and  the  pipe  passed  into  a  vein  (in  the 
direction  of  the  fingers)  of  the  right  arm  of  the  person  who  is  to 
furnish  it,  and  whose  arm  is  to  be  tied  op  as  in  the  former  ease. 
A  few  strokes  of  the  piston  (as  before  directed)  throws  out  a 
small  quantity  of  blood,  and  expels  the  air  in  the  tabes,  when 
the  pipe  of  the  tube  screwed  to  the  side-branch  of  the  syringe 
is  to  be  passed  into  a  vein  (in  the  direction  of  the  heart)  of  the 
left  arm  of  the  patient,  and  the  quantity  of  blood  injected  may 
be  measured  by  counting  the  strokes  of  the  piston,  reckoning 
one  drachm  at  each  jet.  The  patient  should  recline  upon  the 
back,  with  the  left  arm  near  the  edge  of  the  bed ;  the  person 
losing  the  blood  should  sit  on  a  nery  Uw  seat  dose  to  the  bed- 
side and  with  his  back  to  the  operator,  who  stands  with  the  pump 
in  bis  left  hand  sufficiently  distant  from  both  parties  to  keep 
the  tubes  as  nearly  straight  as  possible,  one  nearly  borisootal, 
the  other  almost  perpendicular.  The  syringe  should  be  very 
clean  when  used,  and  the  assistants  are  required  to  keep  the 
pipes  firmly  in  the  veins,  during  the  operation. 


TRANSIT,  in  Astronomy,  signifies  the  passage  of  any  plan- 
net  just  by  or  over  a  fixed  star,  or  the  sun ;  and  of  the  moon 
in  particular  covering  or  moving  over  any  planet 

TRANSITION,  in  Music,  the  softening  a  distinct  interval  by 
the  introduction  of  intermediate  sounds.  In  harmony,  transition 
is  the  changing  the  genus  or  mode  in  a  sensible  but  regular 
manner. 

Transition  Rocks,  are  particularly  distinguished  as  being 
the  lowest  in  which  fossil  remains  of  animals  or  vegetables  are 
found  ;  they  may  be  regarded  as  ancient  records  imprinted  with 
the  natural  history  of  the  first  inhabitants  of  the  globe. 

TRANSMUTATION,  in  Geometry,  denotes  the  reduction  or 
change  of  one  figure  or  body  ioto  another  of  the  same  area  or 
solidity,  but  of  a  different  form  ;  as,  a  triangle  into  a  square,  a 
pyramid  ioto  a  parallelopipcd,  &c.  In  the  higher  geometry, 
transmutation  is  used  for  the  converting  a  figure  into  another 
of  the  same  kind  and  order,  whose  respective  dimensions  in  an 
equation  admit  of  the  same  tangents,  sic  In  alchemy  and  me- 
tallurgy, transmutation  signifies  the  turning  of  one  metal  into 
another,  so  as  entirely  to  change  its  nature. 

TRANSOMS,  certain  beams  or  timbers  extended  across  the 
sternpost  of  a  ship,  to  fortify  her  after-part,  and  give  it  the 
figure  most  suitable  to  the  service  for  which  she  is  calculated. 

Helm-part  Transom,  that  which  is  at  the  bead  of  the  stern- 
post,  and  forms  the  upper  part  of  the  gun-room  ports. 

Wing  Transom,  the  next  below,  and  forming  the  lower-part. 

Deck  Transom,  that  whereon  all  the  lower  deck  planks  are 
rabbeted.  The  1st  2nd,  3d,  transoms,  etc  are  respectively  below 
the  preceding. 

Transom  Knees,  are  strong  pieces  of  curved  timber,  which 
connect  the  ship's  quarter  to  the  transoms,  being  bolted  to  the 
latter  and  to  the  after  timbers.    See  Knees. 

TRANSOM,  among  Builders,  denotes  the  piece  that  is  framed 
across  a  double  light  window. 

Transom,  among  Mathematicians,  signifies  the  vane  of  a  cross- 
staff,  or  a  square  whereon  it  slides,  lie 

TRANSPARENCY,  a  quality  iu  certain  bodies,  by  which 
they  give  passage  to  the  rays  of  light 

TRANSPORT.— See  Ship. 

Transport  Office,  a  department  under  government  directed 
by  commissioners,  who  charter  vessels  and  appoint  officers  fur 
the  conveying  troops  to  or  from  this  country  ;  they  are  also  to 
provide  accommodation  and  provision  for  all  prisoners  of  war,  to 
regulate  their  exchange  by  cartel,  Ac. 

To  Transport  a  Skip,  is  to  move  her  by  means  of  hawsers, 
anchors,  &c  from  one  part  of  a  harbour  to  another. 

TRANSPORTATION,  the  act  of  conveying  or  carrying  a 
thing  from  one  place  to  another. 

Transportation,  is  a  kind  of  punishment,  or  more  properly  an 
alleviation  or  commutation  of  punishment,  for  criminals 
convicted  of  felony  ;  who  for  the  first  offence,  unless  it  is  an 
extraordinary  one,  are  generally  transported  to  the  plantations, 
(at  present  to  New  Sooth  Wales),  there  to  bear  bard  labour 
for  a  term  of  years,  within  which  if  they  return,  they  are  exe- 
cuted without  further  trial  than  identifying  their  persons. 

TRANSPOSITION,  in  Algebra,  the  bringing  any  term  of  an 
equation  over  to  the  other  side. 

TRANSUBSTANTIATION,  in  Theology,  the  conversion  or 
change  of  the  substance  of  the  bread  and  wine  in  the  eucbarist, 
into  the  body  and  blood  of  Jesus  Christ,  which  the  Romish 
church  holds  is  wrought  by  the  consecration  of  the  priest.  This 
is  a  main  point  in  the  Romish  religion,  and  is  rejected  by  the  Pro- 
testants, the  former  maintaining  the  transubstantiation  to  be 
real,  the  latter  only  figurative ;  interpreting  the  text,  Jfec  est 
c+rpus  memm,  "  this  signifies  my  body  ;'*  but  the  council  of  Trent 
stood  op  strenuously  for  the  literal  sense  of  the  verb  erf,  and 
say  expressly  that  in  transubstantiation  the  body  and  blood  of 
our  Lord  Jesus  Christ  are  truly,  really,  and  substantially,  un- 
der the  species  of  bread  and  wine. 

TRANSVERSE  Muscles,  in  Anatomy,  are  certain  muscles 
arising  from  the  transverse  processes  of  the  vertebrm  of  the 
loins. 

TRAP,  is  derived  from  the  Swedish  word  trappa,  a  stair.  It 
is  applied,  in  geology,  chiefly  to  snob  rocks  as  are  frequently 
seen  rising  in  regular  order  above  one  another  In  the  form  of 
stairs,  as  basalt    The  chief  trap  rocks  aw  hocne  hkmas,  whiob 
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i*  subdivided  into  granular  ■hornblende,  and  hornblende  slate. 
There  it  also  hornblende  mixed  with  f el* par,  of  which  green- 
alone  and  greenstone  ilato  are  common  sobdiTiiions.  Alto 
hornblende  mixed  with  mien.  The  transition  trap  consists  of 
Kreeuatone  and  amy  gdaloed.— Trap  alao  signifies  a  snare,  con- 
trived to  catch  men,  animals,  birds,  Ice. 

TRAFEZIUH,  in  Geometry,  a  plane  figure  contained  under 
four  unequal  light  lines. 

TRAVELLER,  one  or  more  iron  thimbles,  witb  a  rope  Spliced 
round  them,  sometimes  forming  a  kind  of  tail,  but  more  gene- 
ral I y  a  species  of  grommct,  and  nsed  on  various  occasions. 

TRAVELLING  Back  Stays,  are  so  denominated  from  their 
having  a  traveller  npon  the  top-mast,  which  slides  down  as  the 
top-sail  is  lowered,  thereby  confining  the  principal  support  of 
the  back-Slav  to  that  part  of  the  mast  immediately  above  the 
top- nail-yard.     Set  Backstay. 

Travellino  Martingale,  a  similar  contrivance  adapted  to  a 
martingale,  to  support  the  jib-boom  in  that  particular  part  where 
the  jib-tack  is  fixed.    See  Martingale. 

TRAVERSE,  or  Transverse,  in  general  deaotes  some- 
thing that  goes  athwart  another  ;  that  is,  crosses,  and  cats  it 
obliquely. 

Traverse,  in  Law,  signifies  sometimes  to  deny,  sometimes 
to  overthrow  or  undo  a  thing,  or  to  put  one  lo  prove  some 
matter  ;  much  used  in  answer  to  hills  in  chancery  :  or  it  ia  that 
which  the  defendant  pleads  or  says  in  bar,  to  avoid  tha  plain- 
tiff's hill  either  by  confessing  and  avoiding,  or  by  denying  and 
traversing  the  material  part  thereof. 

Traverse  <m  Imlictmcnt,  is  to  take  issue  npon  the  chief  mat. 
tor,  and  to  contradict  or  deny  some  point  of  it  A  traverse  must 
be  always  made  to  the  substantial  part  of  the  title.  Where  an 
act  may  indifferently  be  intended  to  be  at  one  day  or  another, 
there  the  day  is  not  traversable. 

TRAVERSE  Sailing,  is  nsed  when  a  ship  having  set  sail 
from  one  port  towards  another,  whose  course  and  distance  from 
tbe  port  sailed  from  is  given  or  known,  is  by  reason  of  contrary 
wind*,  or  other  accidents,  forced  to  shift  and  aail  on  several 
courses,  wliivh  are  lo  be  brought  into  one  cootie,  to  learn  after 
so  many  turnings  and  windings  tbe  true  course  and  distance 
made  from  tbe  place  sailed  from,  and  the  true  point  or  place 
where  the  ship  is;  that  so,  the  wind  coming  fair.it  maybe 
known  how  afterwards  to  Shape  a  course  for  the  place  intended. 
This  may  be  performed  geometrically  two  ways  ;  the  first  by 
drawing  new  meridians  through  the  extremity  of  every  course, 
parallel  to  the  first  meridian,  or  north  and  soatb  line,  at  first 
made,  and  setting  off  every  course  at  sixty,  as  if  it  were  a 
question  in  plain  sailing ;  you  may  also  let  fall  perpendiculars 
to  every  new  meridian,  from  tlie  point  that  the  ship  sailed  to  ' 
Chinese  Tread  Milt. 
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nuke  a  little  table  with  six  colnmna ;  tfaw  first  for  the  mm. 
tbe  second  for  the  distance,  the  third  lor  the  aortitis*;,  the  bar* 
for  the  southing,  the  fifth  for  the  casting,  sued  the  sixth  far  Its 
westing.  Then  find  the  difference  of  the  latitude  and  bm 
departure  to  every  coarse,  and  set  them  in  their  proper  eoluunn; 
as  where  the  coarse  is  northerly.  Bet  the  difference  of  lantsrit 
under  northing,  or  in  the  north  col  una ;  cod  where  the  cearnt 
is  southerly,  set  the  difference  of  latitude  in  the  aowth  eotsssn, 
Again,  where  the  column  is  easterly,  aet  the  depart  arc  in  tat 
east  column,  and  when  westerly  set  it  ia  the  west  colawia ;  tbss 
adding  up  each  column  by  itself,  subtract  tbe  north  and  toe* 
columns,  the  less  from  the  greater,  the  remainder  is  the  aortt- 
ingor  southing  made  good;  then  have  y 00.  the  difference  el 
latitude  and  tbe  departure,  given  to  find  the  course  and  eu- 
tanne.  This  is  the  principal  use  those  tables  are  intended  far, 
and  the  way  of  working  a  traverse  hereby  ia  equal  to  the  bast 
for  exactness,  and  superior  in  point  of  expedition. 

Traverse  Board,  a  Mo  circular  piece  of  board,  marked  will 
all  the  points  of  the  compass,  and  bavins;  eight  boles  bored  ia 
each,  and  eight  small  peg*  banging  from  the  centre  of  the  hosnL 
It  is  used  to  determine  the  different  courses  ran  by  a  ship 
during  tbe  period  of  a  watch,  which  is  performed  by  snekisr 
one  peg  into  tbe  point  on  which  the  ship  has  ran  each  US 
hour.  This  implement  is  particularly  useful  in  light  and  van- 
able  winds. 

Traverse  Table,  is  the  same  with  a  table  of  difference  at 
latitude  and  departure,  being  only  the  difference  of  banana 
and  departure  ready  calculated  to  every  degree,  paott, 
half  point,  and  quarter  point  of  the  quadrant;  and  Sw  say 


fourths,  be.  and  doubling,  tripling,  and  qaadropling,  fcttse 
difference  of  latitude  and  departure  found  to  those  parts  of  1st 
distance.  This  table  is  one  of  the  moat  necessary  things  ■ 
navigator  has  occasion  for ;  for  by  it  he  can  readily  deduce  al 
his  courses  and  distances  ran  in  the  space  of  twenty-four  hsara, 
into  one  coarse  und  distance ;  whence  the  latitude  he  is  ia,  at 
his  departure  from  the  meridian,  may  be  found. 

TREADMILL.  This  is  ao  invention  of  the  Chinese,  and  is 
used  to  raise  water  fur  tbe  irrigation  of  tbe  fields.  Catpritt 
are  condemned  to  this  labour,  the  mode  of  working  is  very  ma- 
ple, and  will  be  seen  by  looking  at  the  figure.  The  treadani 
lately  introduced  into  the  prisons  in  Great  Britain  ia  of  a  matt 
complicated  construction.  It  is  tbe  invention  of  Mr.  Cabin,  tt 
Ipswich.  The  engraving  exhibits  that  erected  at  Brixton,  nil 
Eugluk  Tread  Mill. 


wheel  is  exaetly  similar  to  a  common  water-wheel;  the  tread-  I  ten  to  twenty  persons  npon  the  wheel.    Their  weight,  the  first 
boards  upon  its  circumference  are,  however,  of  cnnsiderable     moving  power  of  tbe  machine,  produces  the  greatest  effect  wsea 
for  a  row  of  from  |  applied  upon  the  circumference  of  the  wheel  at  or  near  tbafevsl 


length,  so  as  to  allow  sufficient  standing  n 
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of  its  axle ;  to  secure  therefore  this  mechanical  advantage,  a 
acreea  of  boards  is  fixed  up  in  an  inclined  position  above  the 
wheel,  in  order  to  prevent  the  prisoners  from  climbing  or  step- 
ping up  higher  than  the  level  required.  A  hand  rail  is  seen 
fixed  opon  this  screen,  by  holding  which  they  retain  their  upright 
position  upon  the  revolving  wheel ;  the  nearest  side  of  which  is 
•xposed  to  view  in  the  plate,  in  order  to  represent  its  cylindri- 
cal form  much  more  distinctly  than  could  otherwise  have  been 
done.  In  the  original,  however,  both  sides  are  closely  boarded 
up,  so  that  the  prisoners  have  no  access  to  the  interior  of  the 
wheel,  and  all  risk  of  injury  whatever  is  prevented. — By  means 
of  steps,  the  gang  of  prisoners  ascend  at  one  end  ;  and  when  the 
requisite  number  range  themselves  upon  the  wheel,  it  com- 
mences its  revolutions.  The  effort  then  to  every  individual  is 
simply  that  of  ascending  an  endless  flight  of  steps,  their  com- 
bined weight  acting  upon  every  successive  stepping  board,  pre- 
cisely as  a  stream  of  water  upon  the  float  boards  of  a  water- 
wheel.  During  this  operation  each  prisoner  gradually  advances 
from  the  end  at  which  he  mounted  towards  the  opposite  end 
of  the  wheel,  from  whence  the  last  man  taking  his  turn  descends 
for  rest  (see  the  engraving),  another  prisoner  immediately  mount- 
ing as  before,  to  fill  up  the  number  required,  without  stopping  the 
machine.  The  interval  of  rest  may  then  be  proportioned  to 
each  man  by  regulating  the  number  of  those  required  to  work 
the  wheel  with  the  whole  number  of  the  gang  ;  thus,  if  twenty 
oat  of  twenty-four  are  obliged  to  be  upon  the  wheel,  it  will  give 
to  each  man  intervals  of  rest  amounting  to  twelve  minutes  in 
•▼cry  hour  of  labour.  Again,  by  varying  the  numter  of  men 
upon  the  wheel,  or  the  work  inside  the  mill,  so  as  to  increase 
or  diminish  its  velocity,  the  degree  of  hard  labour  or  exercise 
to  the  prisoner  may  also  be  regulated.  At  Brixton,  the  diame- 
ter of  the  wheel  being  five  feet,  and  revolving  twice  in  a  minute, 
the  space  stepped  over  by  each  man  is  2193  feet,  or  731  yards 
per  hour.  At  page  324  the  reader  will  find  a  description  and 
engraving  of  another  species  of  treadmill. 

TREASON,  in  Law,  is  divided  into  high  treason  and  petty 
treason.  High  treason  is  defined  to  be  an  offence  committed 
oarainst  the  security  of  the  king  or  kingdom,  whether  it  be  by 
imagination,  word,  or  deed ;  as,  to  compass  or  imagine  the  death 
of  the  king,  queen,  or  prince,  or  to  deflower  the  king's  wife,  or  his 
eldest  daughter  unmarried  ;  or  his  eldest  son's  wife ;  or  levy  war 
against  the  king  in  his  realm,  adhere  to  bis  enemies,  counter- 
feit his  great  seal,  privy  seal,  or  money,  or  wittingly  to  bring 
false  money  into  his  realm  counterfeited  like  the  money  of  Eng- 
land, and  utter  the  same,  to  kill  the  king's  chancellor,  treasurer 
justices  of  either  bench  ;  justices  in  eyre,  of  assize,  or  of  oyer 
and  terminer,  being  in  their  place  doing  his  office,  forging  the 
kief's  sign  manual  or  privy  signet,  privy  seal  or  foreign  coin 
current  here,  or  diminishing  or  impairing  current  money.  In 
this  ease  of  treason,  a  man  shall  be  banged,  drawn,  and  quarter- 
ed, and  forfeit  his  lands  and  goods  to  the  king.  26  Ed.  III. 

Treason,  Petit,  Whenever  a  wife  murders  her  husband,  a  ser- 
vant his  master  or  mistress,  or  an  ecclesiastic  a  prelate,  or  to 
whom  he  owes  obedience,  every  one  of  these  offences  is  petit 
treason. — As  every  petit  treason  implies  a  mnrder,  it  follows, 
that  the  mere  killing  of  a  husband,  master,  or  prelate,  is  not 
always  petit  treason ;  for  if  there  are  not  such  circumstances 
In  the  ease  of  killing  one  of  these  persons  as  would  have 
made  it  murder  in  the  case  of  killing  any  other  person,  it  docs 
not  amount  to  this  offence.  There  can  be  no  accessary  in  high 
treason.  And  it  seems  to  be  always  agreed,  that  what  would 
have  made  a  man  an  accessary  before  the  fact  in  any  other 
felony,  makes  him  a  principal  in  high  treason. 

TREASURE  Trove,  i*  where  any  money  or  coin,  gold,  ail- 
▼erf  plate,  or  bullion,  is  hidden  in  the  earth,  or  other  private 

Clace,  the  owner  being  unknown ;  in  which  case  the  treasure 
sloogs  to  the  kin?,  or  some  other  who  claims  by  the  king's 
grant  or  by  prescription.  But  if  he  that  bid  it  is  known  or 
afterwards  found  out,  the  owner  and  not  the  king  is  entitled  to 
it.  If  it  is  found  in  the  sea  or  upon  the  earth,  it  does  not  belong 
to  the  king,  but  to  the  finder  if  no  owner  appear. 

TREASURER,  an  officer  to  whom  the  treasure  of  a  prince 

or  corporation  is  committed  to  be  kept,  and  duly  disposed  of. 

TREATY,  a  covenant  between  several  nations,  or  the  several 

articles  or  conditions  stipulated  and  agreed  opon  between 

sovereign  powers. 
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TREE,  the  first  and  largest  of  the  vegetable  tribe,  consisting 
of  a  trunk,  out  of  which  spring  forth  branches  and  leaves. 

TREE -NAllLS,  certain  long  cylindrical  wooden  pins,  em- 
ployed to  connect  the  planks  of  the  ship's  side  and  bottom  to 
the  corresponding  timbers,  and  are  justly  esteemed  superior  to 
spike  nails  or  bolts,  which  are  liahlo  to  rust  and  loosen ;  the 
thickness  of  the  tree-nails  is  usually  proportioned  to  the  length 
of  the  ship,  allowing  one  inch  to  every  hundred  feet. 

TREFOIL,  in  Architecture,  is  the  ornamenting  of  an  arch  in 
a  particular  manner.  In  Agriculture,  trefoil  is  a  valuable  gra»s 
very  generally  cultivated. 

TRENCHES,  in  Fortification,  are  ditches  cut  by  the  besieg- 
ers, that  they  may  approach  more  securely  to  the  place  attack- 
ed, whence  they  are  also  called  lines  of  approach.  The  tart  of 
the  trench  is  the  place  where  it  was  begun,  and  its  head  is  the 
place  where  it  ends.  The  trenches  are  usually  begun  or  opened 
in  the  night  time ;  sometimes  within  musket-shot,  and  some- 
times within  half  or  whole  cannon  shot  of  the  place.  They  are 
carried  on  in  winding  lines,  nearly  parallel  to  the  works  of  the 
fortress,  so  as  not  to  be  in  the  view  of  the  enemy,  nor  exposed 
to  the  enemy *s  shot.  The  workmen  cmploted  in  the  trenches 
are  always  supported  by  a  number  of  troops,  to  defend  them 
against  the  sallies  of  the  besieged :  the  pioneers  sometimes 
work  on  their  knees,  and  are  usually  covered  with  mantlets  or 
faucissons ;  and  the  men  who  support  them  lie  flat  on  their 
faces,  in  order  to  avoid  the  enemy's  shot. 

THEN  1),  (To)  to  incline,  speaking  of  a  coast,  as, M  The  land 
trends  to  the  south-west." 

TREPAN,  in  Surgery,  a  circular  saw,  by  means  of  which  the 
operation  called  trepanning  is  performed.  It  bears  a  strong 
resemblance  to  a  whiuible  or  centre  bit,  and  is  worked  in  an 
almost  similar  manner. 

TRESPASS,  is  any  transgression  of  the  law,  under  treason, 
felony,  or  misprision  of  either. 

TRESTLE  Tbees,  two  strong  bars  of  timber  fixed  horizon- 
tally on  the  opposite  sides  of  the  lower-mast  head,  to  Support 
the  frame  of  the  top  and  the  weight  of  the  top-mast. 

TRET,  in  Commerce,  an  allowance  made  for  the  waste  or  the 
dirt  that  may  be  mixed  with  any  commodity,  mhich  is  always 
four  pounds  in  every  hundred  and  four  pounds  weight. 

TRIAL,  the  proceeding  of  a  court  of  law  when  the  parties 
are  at  issue,  such  as  the  examination  of  witnesses,  &c.  to  enable 
the  court,  deliberately  weighing  the  evidence  given  on  both  sides, 
to  draw  a  true  conclusion,  and  admiuister  justice  accordingly. 

TRIANGLE,  in  Geometry,  a  figure  bounded  or  contained  by 
three  lines  or  sides,  and  which  consequently  has  three  angles 
from  whence  the  figure  takes  its  name. 

TRIANGULA,  The  Triangles.  The  poets  feign  that  Jupiter 
assigned  the  island  of  Sicily  a  place  in  the  heavens,  under  the 
figure  of  a  triangle.  Hcvelius  has  added  to  Jove's  labour  by 
introducing  another  triangle  in  this  astcrism.  The  old  triangle 
is  also  said  to  owe  its  origin  to  the  Delta  in  Egypt ;  both  of  these 
figures  are  easily  distinguished  by  the  stars  on  which  they  arc 
formed,  as  well  as  their  position  relatively  to  Audromeda,  Cc- 
pheus,  and  Aries. —  Boundmrits  mnd  Contents.  North  by  Andro- 
meda, west  by  Andromeda  and  Pisces,  south  by  Aries,  and  ca.«t 
by  Musca  and  Perseus.  There  are  sixteen  stars  in  this  constel- 
lation, three  of  which  are  of  the  fourth  magnitude  and  th* 
remainder  of  inferior  magnitudes. 

T1U  ANGULAR  Compasses,  arc  such  as  have  three  legsorfict 
whereby  to  take  off  any  triangle  at  once,  much  used  in  the  con- 
struction of  maps,  globes,  &c. 

Triangular  Sumbers,  arc  a  kind  of  polyconat numbers, being 
the  sums  of  arithmetical  progressions  which  have  1  for  the 
common  difference  of  their  terms.  Thus,  from  these  arithmeti- 
cal*, I,  2,  3,  4,  5,  ti.  arc  formed  the  triangular  numbers,  1,  3,  G\ 
10,  15,  *21,  or  the  third  column  of  the  arithmetical  triangle  above 
mentioned. 

Triangula  a  tenon,  the  tables  of  artificial  sines,  tangents, 
secants,  &c. 

Tki  angular  Qumdrmnt,  is  a  sector  furnished  with  a  loose 
piece  whereby  to  make  it  an  equilateral  triangle.  Tho  calendar 
is  graduated  "thereon  with  the  sun's  place,  declination,  and  other 
useful  lines  ;  and  by  the  help  of  a  string  and  a  plummet,  and 
the  divisions  graduated  on  the  loose  piece,  it  may  be  made  tu> 
serve  for  a  quadrant. 
12  B 
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TRIANGULUM  Australe.  the  Southern  TrumjU,  one  of 
the  constellations  situated  on  tao  Antarctic  circle,  contains  if© 
stars,  *i».  one  of  the  9d  magnitude,  two  of  the  3d,  Ice. 

TRIBOMETBR,  aa  inetiewient  invented  fur  Jcstimating  the 
fdctioo  of  metals. 

TRICE,  (To)  to  haul  or  tie  op  by  aieanj  of  a  aaiali  rope  or 
line. 

TRICHBCHU8,  Walrus,  a  genus  of  quadruped*  of  the  order 
hruta.  It  is  principally  foued  in  the  high  latitudes  of  the 
northern  ocean.  These  animals  are  gregarious,  and  are  often 
seen  upon  floating  masses  of  ice  in  immense  numbers,  the 
greater  part  sleeping,  hot  some  always  on  the  watch  to  give  no- 
tice of  approaching  danger.  They  are  harmless  when  not  pro* 
voted,  hot  some  accounts  represent  them  as  highly  formidable 
in  a  state  of  irritation,  the  efforts  of  many  being  combined 
against  the  enemy,  and  fastening  with  their  teeth  against  the 
boats,  to  make  holes  ia  them,  or  draw  them  to  the  bottom.  Others 
represent  them  as  less  agitated  by  the  fury  of  passion,  and  as 
inclined  more  to  flight  than  revenge ;  adding,  that  they  are  tern* 
fied  by  the  slightest  flash,  and  er en  the  pointing  of  a  masket 
will  drive  them  in  a  moment  out  of  sight.  Their  tusks  serve 
the  purposes  of  aiding  their  movements  upon  the  ice,  into  which 
they  are  stuck,  and  on  which  they  thus  secure  their  hold,  and 
sometimes  drag  on  their  unwieldy  bodies.  The  tusks  are  con- 
vertible to  the  purposes  of  ivory,  and  these  animals  are  destroy- 
ed for  the  profit  derived  parly  from  these  tasks,  but  principally 
for  the  sake  of  their  oil,  of  which  a  full-grown  walrus  will  yield 
a  butt  The  skin  may  be  manufactured  into  a  very  strong  lea- 
ther- The  affection  between  the  female  and  its  young  one,  for 
it  has  seldom  more  than  one  at  a  birth,  is  such,  that  they  are  said 
never  to  separate,  and  that  when  one  is  killed,  the  survivor  re* 
fuses  to  quit  the  dead  body,  and  is  considered  by  the  hunter  as 
his  secure  prey.  The  walrus  has  been  called,  with  little  resem- 
blance to  justify  the  name,  the  sea-horse ;  it  is  more  similar  to 
a  cow — but  most  of  all  to  a  seal.  The  whale-tailed  manati,  inha- 
bits the  seas  between  Kamptschatka  and  America.  These  ani- 
mals live  in  families,  generally  consisting  of  a  male  and  female, 
aud  two  young  ones  of  different  ages,  and  the  attachment  of 
the  male  to  the  female  is  so  great,  that  he  will  defend  her  when 
attacked  to  the  last  extremity  :  and  if  she  happens  to  be  de- 
stroyed and  dragged  to  the  shore,  he  will  swim  for  some  days 
off  the  fatal  and  detested  spot  The  manati  approaches  very 
nearly  to  the  cete  tribe,  and  its  feet  are  little  more  than  pecto- 
ral fins.  It  attains  the  immense  length  of  twenty-seven  fret, 
and  the  weight  of  four  tons.  In  winter  it  is  extremely  lean, 
and  its  ribs  may  be  distinctly  numbered.  It  will,  when  pierced 
with  the  harpoon,  sometimes  adhere  to  rocks  with  its  feet  with 
uncommon  tenacity,  and  when  forced  from  them  by  a  cord  drawn 
by  thirty  men  or  more,  ia  found  to  have  left  part  of  the  skin  of 
the  feet  behind.  When  any  individual  is  harpooned,  others  are 
stated  to  swim  to  its  aid,  endeavouring  some  to  overturn  the 
boat,  others  to  break  the  cord,  and  others  again  by  blows  with 
their  tails  striving  to  dislodge  the  harpoon.  Their  sounds  resem- 
ble the  snorting  of  a  horse.    They  are  never  seen  on  land. 

TRICING  Line,  a  small  cord  generally  passing  through  a 
block  or  thimble,  and  used  to  hoist  up  any  objeet  to  a  higher 
station,  in  order  to  render  it  less  inconvenient,  such  are  the 
tricing  lines  of  the  yard  tackles,  &c. 

TRICK,  the  same  as  spell  with  regard  to  steering  the  ship. 
See  the  article  Spkll. 

TR1FOLIUM,  Trefoil,  or  Clover,  a  genus  of  plants  of  the 
class  diadelphia,  and  order  decandria,  and  in  the  natural  sys- 
tem ranging  under  the  32d  order  papilioaaeee?.  The  flowers 
are  generally  in  round  heads ;  the  pod  is  scarcely  longer  than 
the  calyx,  univalve,  not  opening,  deciduous*  The  leaves  are 
throe  together :  51  species. 

TRIGONOMETRY.  The  business  of  this  important  science 
is  to  find  the  angles,  where  the  sides  are  given  ;  and  the  sides 
of  their  respective  ratios,  when  the  angles  are  given ;  and  to 
find  sides  and  angles,  when  sides  and  angles  are  partly  given. 
To  effect  this,  it  is  necessary  not  onry  that  the  peripheries  of 
circles,  but  also  certain  right  lines  in  and  about  circles,  be 
supposed  divided  into  certain  numbers  of  parts.  The  ancients, 
feeling  the  necessity  of  such  a  pre-di vision,  portioned  the  cir- 
cles into  300  equal  parts,  which  they  called  degrees;  each 
degreo  was  again  divided  into  60  equal  parts*  called  minutes ; 


and  each  minute  coatpriaed  61  fjcmnj  psirte  enJlori  srraami.  It* 
moderns  have  improved  man*  this  *vis*en  by  the  acVfceoecf  a 
nonius,  or  vernier,  whioh  may  he  carried  to  any  emleas*  satis 
usually  limited  la  decimating  the  ssromd* ; 
part  thereof.  It  would  have  beee  teen4  a 
nienee  in  mathematics,  if  the  circle  had  bee*  divided  into  em. 
teaimal  parts,  particularly  hi  trigonometrical  ofwrmttoa*;  aVm 
making  every  quadrant  ta  consist  ef  100  dngveea*  each  dapm 
of  100  minutes,  and  each  minute  of  100  seconds  j  there  am, 
indeed,  be  no  doubt  that  all  the  arithmetical  oeicaienons  *> 
latiag  to  the  periphery,  as  well  as  te  the  eeeaata,  signs, 
gents,  radii,  obetds,  and  compjomcatev  w/onJ4  to  this 
atioa  have  been  simplified.     See  the  weeda  MftNsouanst, 

ACCBSSISLB  DlSTAMCR,  HsiOHTS  SjSMI  DlCTADCea,  ttC 

TRILLION,  in  Arithmetic,  a  billion  of  beUione. 

TRIM,  the  slate  or  disposition  of  the  beJUs*.  onrwe, 
fee.  by  which  a  ship  is  best  equipped  far  the  eevoraTni 
of  navigation. 

The  Tarn  •/  tk$  Beld,  implies  the  arrange  nseot  of  the 
rials  therein,  by  which  a  ship  is  either  bwoajjht  by  the  beat « 
stern,  or  depressed  in  the  water  ta  a  smflnciont  deptit  tetany 
sail  well,  and  advance  rapidly.  As  tha  atowetpn  of  tfca  hsii  « 
the  disposition  of  the  several  artinlea  ef  the-  cargo,  eensAluuJb 
affects  the  ship's  motion  and  stability,  it  mMi  be  atresanjn 
give  a  general  idea  of  the  action  that  aoppoaia  sip  and  ant  •fr- 
action of  the  fluid  on  the  fleeting  bedy. 

First,  we  stay  consider  the  whole  weigh*  af  any  baton 
united  in  its  centre  of  gravity :  so  thai  if  H  ware  tnrpmdal  ij 
a  line  fastened  to  this  centre,  the  line-  weadd  bane;  he  a  pernm* 
dioolar  position,  as  directed  through  the  centie  of  gravity,  *>un 
centre  of  the  earth.  A  body  which  uoate  ha  *  fteVdiaaet, 
ever,  supported  by  its  centse  of  gravity,  hot  by  the 
of  the  surrounding  iiamente  of  water ;  nasi  earn*,  ef 
considered  as  infinitely  small,  will  act  upon  *  very  minnttj 
tion  of  the  surface  of  the  floating  body  with  regard  to  thai 
gravity,  and  conform  to  a  principle  applieaMe  to  all 
proportion  to  the  height  el  these  ntanmeata,  «*•?.  that  the 
of  a  column  of  any  fluid  wall  be  ia  proportion  to  the 
vity  of  the  fluid  and  the  height  of  tbecefeim*  aaoltipMeday  unban, 
Rut  as  heavy  bodies  endeevent  by  their  gravity  to  appsstm 
the  centre  of  the  earth  in  a  vertical  line  pnecMnr  theeanji  web 
centres,  so  the  preasuie  of  fluids  oadeavenre  to  easij  Jtstnta  hi 
a  vertical  line  tending  from  the  centse  of  the  costh  sevens*  aw 
surface,  and  passing  through  the  oeetro  ef  gravity  of  the 
ged  part  which  forces  them  towasds  the  sorfaee.  Sehti 
submerged  boc\y  at  rest,  these  two  enpenite  foroea 
the  same  vertieal,  acting  in  a  direction  quite  ooattesj  stent 
other.  According  to  this  theory,  it  appeara  that  ffe  ~ ~ 
or  trim  of  a  ship  chiefly  depends  upon  1 
considering  the  bottom  to  be  homogeneous*  That* 
only  happen  when  her  cargo  consists  of  the 
throughout,  as  with  corn,  salt,  or  any  aneeiea  beatnerediafcat, 
and  when  her  hold  is  entirely  filled :  for  if  the  ahia>  hasnetanl 
cient  hreadxh  to  resist  the  effort  of  the  wind  apom  her  sail*  si 
if  she  is  built  loo  high  or  too  sharp  in  the  floor,  her  ~~ 

be  too  high,  and  she  will  be  very  crank,  t.  e.  apt  te 
But  aa  the  alifleess  of  a  ship,  or  quality  to  carry  anil 
damage  of  overturning,  dopends  very  moon  on  the 
the  hold,  the  centre  of  gravity  may  thereby  be 
lowered,  by  which  her  stability  will  be  increased  in  ncoaertwa 
It  is  a  general  maxim  among  mariners,  that  a  ehlp  anl  ntt 


carry  sufficient  sail  till  she  ia  laden  so  deep  Unas  the  senate*  ef 
tbe  water  may  glance  on  her  extreme  breadth  ant  id  shiai  has 
must  therefore  nave  a  great  deal  of  weight,  aa '  ballast,  lav  to 
bring  her  to  this  situation,  which  is  called  a  good  aaihwg  ' 
With  regard  to  the  quality,  weight,  and  stowage  of  the  h 
there  are  also  several  circumstances  to  be  pertioolarly 
dered.  If  the  eeatre  of  gravity  he  placed  too  high,  the  ship  on 
be  rendered  incapable  of  canryiag  a  sufficient  onaatity  eisnt 
and  if  it  be  placed  too  low,  she  will  he  in  daogec  e€  soling  a*v 
her  masts.  When  it  is  placed  too  (nxfltrwraed.  Use  vessel  wifl 
pitch  and  labour  heavily ;  and  when  too  far  all,  she  will  occa- 
sionally be  exposed  to  the  dangerong  eivnenaaianee  ef  apses* 
ing  sea.  These  extremes  being  earefeily  avoided,  iti 
proportion  the  contents  o£oyesv  part  of  the  hold 
and  to  place  the  lightest  materials  uppermost, 
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Tim  cfth*  Mmttt,  denotes  tMr  posttioa  with  regard  to  the 
strip  and  to  each  other,  whether  near  or  distant,  Car  forward 
or  much  aft,  erect  or  raking. 

Tam  e/f*f  Seilt,  signifies  the  general  ariaagemeat  which  ia 
heat  ealealated  to  accelerate  the  ship's  coarse  according  to  the 
direction  of  the  wind.  See  the  ankles  Clou-hauled,  Imror 
Sailing,  Taciiko,  fee. 

If  a  ship  were  always  te  sail  before  the  wind,  it  would  be  a 
very  simple  operatioB  to  trim  the  sails ;  for  nothing  more  woold 
he  required  than  to  dispose  them  so  as  to  receive  the  greatest 
possible  effort  of  tbe  wind,  which  is  evidently  performed  by 
arranging  them  at  right  angles  with  its  direetioo.  Bnt  when 
the  cnrrent  of  wind  acts  more  directly  npoa  the  ship's  aide,  it 
necessarily  falls  more  obliqnely  on  the  snrfaee  of  the  sails,  so 
as  to  diminish  their  effort  to  push  the  ship  forward,  and  to  aeg> 
saent  their  tendency  to  make  ber  incline  to  one  aide.  Hence 
we  may  coocf  ode,  that  an  increase  of  tbe  wind,  when  accompa- 
nied with  a  variation  unfavourable  to  tbe  ship's  coarse,  will 
by  no  means  augment  ber  velocity ;  because  tbe  force  pre- 
viously employed  to  push  ber  forward  will  afterwards  operate 
to  overturn  her,  and  because  this  impression  renders  It  neces- 
sary to  reduce  the  quantity  of  sail ;  tbe  effort  of  which  is  further 
diminished  by  tbe  obliquity  of  tbe  action  of  tbe  wind  upon  Its 
surface.  By  this  theory  it  appears,  that  tbe  effect  of  tbe  wind 
to  advance  the  ship,  decreases  in  proportion  to  its  obliquity 
with  any  sail  upon  which  it  operates. 

Trim  rat  Bomt.    Set  Boat 

TRIMMED  Sharp,  the  situation  of  a  ship's  sails  la  a  scant 
wind. 

TRINITY  HOUSE,  a  kind  of  college  at  Deptford.  belonging 
to  a  company  or  eorporatioa  of  seamen,  who  by  the  king's  char- 
ter have  power  to  take  cognisance  of  those  persons  who  de- 
stroy sea-marks,  and  to  get  reparation  of  such  damages,  and  to 
take  care  of  other  things  belonging  to  navigation.  At  present, 
snany  In  the  first  rank  of  society  are  members  of  that  eonHnaaky. 
The  master,  wardens,  and  assistants  of  the  Trinity  House,  saay 
net  ap  beacons  and  marks  for  the  sea,  ia  such  pieces  near  tbe 
coast  or  forelands  as  to  them  shall  seem  meet  By  a  statute  of 
Queen  Elisabeth,  no  steeple,  trees,  or  other  things  standing  as 
aea  marks,  shall  be  taken  away  or  out  down,  upon  pain,  that 
every  person  guilty  of  such  offence  shaH  forfeit  lOOt.  and  if  the 
person  ofieodlng  be  not  possessed  of  the  value,  he  shall  he 
deemed  convicted  of  outlawry. 

TRIP,  a  phrase  implying  an  owl  ward-hound  voyage,  particu- 
larly in  the  coasting  navigation.  It  also  denotes  a  single  board 
ia  plying  to  windward. 

TRIPLICATE  Ratio,  the  ratio  of  cubes  te  one  another. 

TRIPOLI,  a  mineral  foond  sometlntes  in  an  earthy  form, 
bwt  more  generally  indurated.    Its  feature  is  earthy. 

TRIPPING,  the  movement  by  which  an  anchor  is  loosened 
from  the  bottom,  either  by  its  cable  or  buoy-rope. 

TRtrriNO-£i**,  a  small  rope  serving  to  unrig  the  lewer-top- 
gelrant-yerd-arat,  when  in  the  not  off  striking  or  lowering  it 
down  upon  deck. 

TRISBCTION,  or  Tares  RCTfon,  the  dividing  a  thing  Into  three. 
The  term  Is  chiefly  used  In  geometry  for  the  division  of  aa  angle 
into  three  equal  parts.  The  triseetioo  ef  an  angle  geontetricatly, 
is  one  of  those  great  problems  whose  solution  has  been  so  much 
sought  by  mathematicians  for  these  two  thousand  years,  being 
in  this  respect  on  a  footing  with  the  quadrature  of  the  cfrcie, 
and  tbe  d  optica  tore  of  the  cube  angle. 

TRITICUM,  Wheat,  a  genus  of  plants  of  the  otass  triandria, 
and  order  dtgynia,  and  in  the  natural  system  ranging  under  the 
fourth  order  gramina. 

TROCR1LUS,  Hmrnmin*  Bird,  a  genws  of  birds  beroogfog 
to  the  order  of  pica*.  There  are  sixty-five  species,  none  of 
which  are  natives  of  Britain :  they  are  all  iWurkabte  for  the 
beauty  of  their  colours,  and  most  of  them  for  the  wellness  of  their 
sise,  though  some  are  eight  or  nine  inches  ia  length.  They  are 
divided  into  two  families,  vtr.  those  with  crooked  biHs,  aad 
those  with  straight  bills. 

TROW  AGE,  the  mayor  and  commonalty  of  the  cftv  of  Lon- 
don are  ordained  keepers  of  the  beams  and  weights  for  weigh- 
ing merchants'  commodities,  with  power  to  assign  clerks,  port- 
ers, fee.  of  the  great  beam  and  balance,  which  weighing  of  s^oau 
and  wares  is  called  troaege. 


TROPHY,  Tromvh,  among  the  aneienta,  a  pile  or  heap  of 
of  a  vanquished  enemy,  raised  by  tbe  conqueror  ia  the 
it  eminent  part  of  the  nebs  of  battle.  The  trophies  were 
usually  dedicated  to  souse  of  the  gods,  especially  Jupiter.  Tbe 
name  of  the  deity  to  whom  they  were  inscribed  was  generally 
mentioned,  as  was  that  also  of  the  conqueror. 

TROPICS,  two  imaginary  lines  upon  the  globe  parallel  ta 
tbe  equator,  and  at  23|  degrees  distance  on  each  aide  of  it ; 
they  form  the  boundaries  of  the  san's  decMnation  north  and 
south. 

TROUGH,  a  name  given  to  the  hollow  or  interval  between 
two  waves,  which  resembles  a  broad  aad  deep  trench  perpetually 
fluctuating.  As  the  setting  of  tbe  sea  is  tJways  produced  by 
the  wind,  it  is  evident  that  the  waves,  and  consequently  the) 
trough  or  hollow  space  between  them,  will  he  at  right  angles 
with  the  direction  of  the  wind ;  heaoe  a  ship  rolls  heaviest  whoa 
she  Me*  in  the  trough  of  the  sen. 

TROUT,  a  very  valuable  river  ash,  too  well  known  to  nasi 
description. 

TROVER,  Is  the  remedy  prescribed  by  the  law,  where  any 
person  is  in  the  possession  of  the  property  of  another,  which  ha 
unlawfully  detains. 

TROY  WEIGHT,  one  of  tho  most  aadent  of  the  different 
kinds  used  in  Britain.  The  pound  English  troy  contains  19 
ounces,  or  6700  grains. 

Troy  Wright,  Scerr,  was  established  by  Jesses  VI.  in  tbe 
year  1618,  who  enacted  that  only  oae  weight  should  he  used  in 
Scotland,  et*.  the  French  troy  stone  of  16  pounds,  and  16  ounces 
in  the  pound.  The  pound  contains  7600  grains ;  and  is  equal 
to  17  os.  6  dr.  avoirdupois.  The  ewt  or  1121b,  avoirdupois, 
contains  only  109  lb.  3}  oa.  of  this  weight,  though  generally 
reckoned  equal  to  104  lb.  Though  prohibited  by  the  articles  of 
anion,  H  is  still  used  in  weighing  iron,  hemp.  Sax,  meet  Dutch 
and  Baltic  goods,  sseal,  botcher's  meat,  ouwrooget  pewter  aad 
lead,  and  souse  other  articles. 

TRUCE,  in  War,  denotes  a  suspension  of  arms,  or  n  cessa- 
tion of  hostilities  between  two  armies,  in  order  to  settle  articles 
of  peaee,  bory  the  dead,  or  the  like. 

TRUCKS,  pieces  of  wood  of  various  forms,  and  aaed  for  du% 
forent  pu  poses,  as 

Trucks  */e  Gun  Gsrrvese.    See  the  article  Carruor. 

Trucks  •/  tk*  Mmt.Hmd^  drewJar  pieces  of  wood,  iaed  as 
a  cap  oa  the  top-gallnnt-mast  heads.  They  are  generally  for- 
nvsbed  with  two  or  more  sasall  pulleys  through  which  the  pea* 
daat  aad  sjgnal-halsisrds  are  reeved.  They  are  also  called 
aeeras. 

Trucks  e/lAs  Pmrrtb,  are  spherical  pieces  of  wood,  bavins; 
a  hole  through  theas,  ia  which  Is  inserted  the  rope  of  the  parrel. 
See  the  article  Parrrl. 

Trucks  e/  tk§  FUf  SUtf,  are  pieces  resemWiog  an  oblate 
spheroid. 

Trucks  •ftU  SkrmuU,  or  Srisway  7Vuca#,  are  pieces  some- 
thing resembling  those  of  the  parrels,  except  that  they  are  scored 
round  the  outside,  ta  receive  a  seising,  and  are  fixed  to  the 
shrouds,  ia  order  to  lead  mo  mooing  rigging  and  prevent  R  from 
banging.  The  ieteaweo  of  these  ia  to  guide  the  sailors  to  t  ■• 
particular  rope  which,  especially  in  the  night,  might  otherwise  he 
ssistaken  for  some  other  of  tbe  same  sise. 

TRUFFLES,  in  Natural  History,  a  kind  of  swhts iraneoue 
puff-ball,  being  a  species  of  fungi,  which  grows  nnder  the  sor- 
face  of  the  earth, 

TRUMPET,  the  loudest  of  all  portable  wind  instruments, 
aad  consisting  of  a  folded  tube  generally  made  of  brass,  nod 
sometimes  of  silver. 

Trumpet  Hemrmy,  ia  no  instrument  to  assist  the  bearing  of 
persons  who  are  deaf.  Instruments  of  this  kind  are  fs rosed  of 
ashes,  wish  a  wide  meeth,  and  tei  urinating  ia  a  amnN  canal, 
which  is  applied  as  the  ear.  The  form  of  these  Instruments  evi- 
uenwy  shews  how  they  cendnue  to  assist  the  bearing,  fee  the 
greater  qwaatity  of  she  weak  aad  tongaid  peases  of  the  air  h sing 
ssoeived  and  collected  by  the  large  end  of  the  tabs,  ass  reieot 
ed  ta  the  small  end,  where  they  eve  collected  aad  eondeueed ; 
sseuce  entering  the  ear  ia  this  condensed  stain,  they  strike  the 
tympanum  with  n  greater  foroa  thaa  ahoy  coaid  aatusaHy  haws 
done  from  the  ear  alone.  Hence  is  appeass  that  a  inmhhnj 
ha  affiled  to  the  parpens  ef  i  ' 
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by  turning  the  wind  end  toward*  the  sound,  and  the  narrow 
end  to  the  ear. 

Trumpet,  Marine,  a  kind  of  monochord,  consisting  of  three 
tables  which  form  its  triangular  body.  It  hat  a  very  narrow 
neck,  with  one  thick  string,  mounted  on  a  bridge,  which  is  firm 
on  one  side,  and  tremulous  on  the  other.  It  is  struck  with  a 
bow  by  the  right  hand,  while  the  thumb  of  the  left  is  pressed  on 
the  string. 

Trumpet,  Speaking,  is  a  tube  of  considerable  length,  viz.  from 
6  feet  to  12v  and  even  more,  used  for  speaking  with,  to  make  the 
voice  heard  to  a  greater  distance.  In  a  trumpet  of  this  kind 
the  sound  in  one  direction  is  supposed  to  be  increased,  not  so 
much  by  its  being  prevented  from  spreading  all  around,  as  by 
the  reflection  from  the  sides  of  the  trumpet.  The  figure  best 
suited  for  the  speaking  trumpet  is  that  which  is  generated  by 
the  rotation  of  a  parabola  about  a  line  parallel  to  the  axis. 

TRUNCATED,  in  general,  is  an  appellation  given  to  such 
things  as  have,  or  seem  to  have,  their  points  cutoff' 

TRUNDLE,  in  rural  economy,  a  sort  of  truck  having  two 
handles  at  one  extremity,  and  two  low  wheels  at  the  other,  by 
which  means  it  is  trundled  before  the  person  using  it.  In  con- 
veying articles  of  great  weight,  but  of  small  bulk,  this  simple 
machine  is  found  very  convenient. 

Trundle  Shot,  an  iron  bar  called  a  shot,  about  seventeen 
inches  long,  and  sharp-pointed  at  the  ends,  having  a  round  ball 
of  lead  cast  upon  it,  at  a  hand's  breadth  from  the  extremities. 

TRUNKS,  Fire,  wooden  funnels  fixed  in  fire-ships,  under 
the  shrouds,  to  convey  the  flames  to  the  masts,  rigging,  and 
sails. 

TRUNNIONS,  the  two  knobs  or  arms  which  project  from 
the  opposite  side  of  a  piece  of  artillery,  and  serve  to  support  it 
in  the  carriage. 

TRUSS,  is  also  used  for  a  sort  of  bandage  or  ligature  made  of 
steel,  or  the  like  matter,  wherewith  to  keep  up  the  parts  in 
those  who  have  hernias  or  ruptures.  /A  bale  of  goods  is  also 
called  a  truss. 

Truss  of  Flowers,  is  used  by  florists  to  signify  many  flowers 
growing  together  on  the  head  of  a  stalk,  as  in  the  cowslip, 
auricula,  &c. 

Truss,  among  Mariners,  signifies  a  machine  employed  to 
pull  a  lower  yar4  close  to  its  mast,  and  retain  it  firmly  in  that 
position.  As  the  truss  is  generally  used  instead  of  a  parrel, 
it  is  rarely  employed  except  in  flying  top-gallant  sails,  which 
are  never  furnished  with  parrels.  It  is  no  other  than  a  ring  or 
traveller,  which  encircles  the  mast,  and  has  a  rope  fastened  to 
its  after-part,  leading  downward  to  the  top  or  decks ;  by  means 
of  which  the  truss  may  be  straitened  or  slackened  at  pleasure. 
The  halliards  of  the  top-gallant  sails  being  passed  through  this 
ring,  and  the  sail  being  hoisted  up  to  its  utmost  extent,  it  is 
evident  that  the  yard  will  be  drawn  close  to  the  main-mast  by 
polling  down  the  truss  close  to  the  upper  part  of  the  sail ;  for 
without  the  truss  the  sail  and  its  yard  would  be  blown  from  the 
mast  so  as  to  swing  about  by  the  action  of  the  wind  and  the 
rolling  of  the  vessel,  unless  the  yard  were  hoisted  close  up  to 
the  pulley  wherein  the  halliards  run,  which  seldom  is  the  case 
in  flying  top-gallant-sails,  because  they  are  usually  much  shal- 
lower than  those  which  are  fixed  or  standing. 

Truss  Tackle,  a  combination  of  pulleys  fixed  to  the  end  of 
the  truss  pendants  to  bowse  them  taught 

TRUST,  is  a  right  to  receivo  profits  of  land,  and  to  dispose 
of  the  land  in  equity.  And  ono  holder  the  possession,  and 
disponing  of  it  at  his  will  and  pleasure,  are  signs  of  trust. 

TRUSTEE,  one  who  has  an  estate  or  money  put  or  trusted 
in  his  hands  for  the  use  of  another. 

TRYING,  the  situation  in  whioh  a  ship  lies  nearly  in  the 
trough  or  hollow  of  the  sea  in  a  tempest,  or  it  is  the  act  of  lying 
to  in  a  storm,  which  may  be  performed  under  any  of  the  courses 
reeved,  if  requisite,  or  even  under  bare  poles,  the  helm  being 
lashed  a-lee.  In  trying,  as  well  as  in  scudding,  the  sails  are  always 
teduced  in  proportion  to  the  increase  of  the  storm.  Thus,  in  the 
former  state  a  ship  may  lie  by  the  wind  under  a  whole  main-sail, 
a  whole-fore-sail,  or  a  whole  miszen ;  or  under  any  of  those  sails, 
when  diminished  by  the  reef  or  balance.     As  the  least  possible 

J|uantity  of  sail  nsed  in  scudding  are  the  goose-wings  of  the 
ore-sail,  so  in  trying,  the  smallest  portion  is  generally  the  miazen 
stay-sail,  or  main  stay-sail ;  and,  in  either  sUte,  if  the  storm  be  [ 


excessive,  she  may  lie  with  all  the  sails  furled,  or,  according  t* 
the  sea  phrase,  under  bare  poles.  The  intent  of  spreadiar.  a 
sail  at  this  time  is  to  keep  the  ship  more  steady,  and  by  press- 
ing her  side  down  in  the  water,  to  prevent  ber  from  rolling  vio- 
lently, and  also  to  torn  her  towards  the  direction  of  the  wind* 
so  that  the  shock  of  the  waves  may  fall  more  obliquely  on  her 
flank  than  when  she  lies  along  the  trough  of  the  sea.  Wads 
she  remains  in  this  situation,  the  helm  is  fastened  close  te  ffco 
lee-side,  or,  in  the  sea  language,  bard  a-lee,  to  prevent  her  u 
much  as  possible  from  falling  off.  But  as  the  ship  is  not  thai 
kept  in  equilibrium  by  the  effort  of  her  sails,  which  at  other 
times  counterbalance  each  other  at  the  bead  and  stern,  she  it 
moved  by  a  slow  but  continual  vibration,  which  turns  her  ham 
alternately  to  windward  and  to  leeward,  forming  an  angle  af 
three  or  four  points  in  the  interval.  That  part  where  she 
in  approaching  tho  direction  of  the  wind,  is  called  her  < 
to,  and  the  contrary  excess  of  the  angle  to  leeward  is 
her  falling  off.  Thus,  suppose  the  wind  northerly,  and  a  itis 
trying  with  her  starboard  side  to  windward  ;  if,  in  turning  aw 
head  towards  the  source  of  the  wind  she  arrives  at  N.  W.  {  X. 
or  N.  39°  W.  and  then  declines  to  the  leeward  as  far  as  W.  |  ft 
or  S.  84°  W.  the  former  will  be  called  her  coming  to,  and  an 
latter  ber  falling  off. 

TRY-Sail,  a  sail  nsed  by  cutters,  luggers,  sloops,  fcciaaca 
of  their  main-sail  during  a  storm.  Try  Sail,  is  also  thenasseat 
a  sail  on  board  of  a  snow,  which  see. 

TUB,  is  a  kind  of  measure  to  denote  the  quantity  of  varies) 
things.  A  tub  of  tea,  is  about  60  pounds ;  a  tab  of  campatt, 
from  56  to  80  pounds;  and  a  tub  of  vermilion,  from  SIMMs 
400  cwt. 

Tub,  Match,  the  half  of  a  cask,  having  notches  sawaiaits 
edge,  wherein  the  lighted  matches  are  placed  during  action,  tav 
bottom  being  covered  with  water  to  extinguish  any  sparks  wake 
may  fall  from  the  match. 

Topsail  Halliard  Tubs,  similar  to  half  casks,  in  which  tav 
topsail  halliards  are  coiled. 

Grog  Tub,  a  half  cask  set  apart  for  mixing  the  daily  allowance 
of  spirits  with  water,  prior  to  its  being  served  out  to  the  skis'* 
company. 

TUBE,  in  general,  pipe,  conduit,  or  canal ;  a  cylinder,  hal- 
low withinside,  either  of  lead,  iron,  wood,  glass,  or  other  nat- 
ter, for  the  air,  or  some  other  fluid,  to  have  a  free  passage  oe 
conveyance  through. 

Tvbe,  in  Astronomy,  is  sometimes  nsed  for  a  telescope,  m, 
more  properly,  for  that  part  into  which  the  lenses  are  ittei, 
and  by  which  tbey  are  directed  and  used. 

TUBER,  or  Tubercle,  a  kind  of  round  turgid  root,  in  the  torn 
of  a  knob  or  turnip.  The  plants  which  produce  such  roots  are 
hence  denominated  tuberous.  Tuber  is  an  old  Latin  nana*  Jar 
any  sort  of  excrescence,  its  derivation  being  from  tWasca,  to  swell 
It  is  applied  to  several  things  of  the  fungus  tribe, 

TUCK,  that  part  of  a  ship  where  the  ends  of  the  bottasi 
planks  are  collected  together,  immediately/  under  the  stem  sc 
counter. 

A  Square  Tuck,  is  terminated  above  bj  the  w 
and  below  and  on  each  side  by  the  fashion-pieces. 

TUFAS,  beds  of  lime  deposited  on  vegetables,  which  by  i 
destruction  give  great  lightness  and  porousness  to  the  saei 

TUISCO,  a  fabulous  deity  among  the  northern  nations, frun 
whom  our  Tuesday  derives  its  name,  that  being  the  day  oa 
which  his  worship  was  more  particularly  celebrated. 

TULIP  A,  Tulip,  a  genus  of  plants,  of  the  class  kexaaena 
and  order  monogynia,  and  in  the  natural  system  ranging  aeaw. 
the  10th  order  coron arise* 

TUMBLING  Home,  that  part  of  a  ship's  aide  which  UU 
inward  above  the  extreme  breadth,  so  as  to  make  the  ship  gra- 
dually narrower  from  the  lower  deck  upwards.  In  all  om  sea- 
books,  this  narrowing  of  a  ship  from  the  extreme  breadth  npwantt 
is  called  housing-in. 

TUMOUR,  or  Tumor,  in  Medicine  and  Surgery,  a 
tural  rising  or  hard  swelling  on  any  part  of  the  body. 

TUN,  or  Ton,  originally  signifies  a  large  vessel  or 
oblong  form,  biggest  in  the  middle,  and  diminishing  towards 
its  two  ends,  girt  about  with  hoops,  and  used  for  stowing  seve- 
ral kinds   of  merchandise,  for  convenience  of  carriage;  as, 
brandy,  oil,  sugar,  skins,  hats,  fee    This  word  in  also  nsed  far 
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certain  vessels  of  extraordinary  bigness,  serving  to  keep  wine 
for  several  years. 

Tun,  is  also  a  certain  measure  for  liquids,  as  wine,  oil,  fee. 

Tun,  is  also  a  certain  weight  whereby  the  burdens  of  ships, 
lie.  are  estimated. 

TUNS,  or  Tons,  in  Mosic,  that  property  of  sounds  whereby 
they  come  under  the  relation  of  acute  and  grave  In  one  another. 

TUNGSTEN,  a  mineral  found  in  Sweden,  of  an  opaque  white 
colour  and  great  weight ;  whence  its  name  tungsten  or  ponder* 
ous  stone.  This  ore  was  analysed  by  Scbeelc,  who  found  that 
it  was  composed  of  lime  and  a  peculiar  earthy-like  substance, 
which  from  his  properties  he  called  tungstio  acid.  The  basis 
of  the  acid  was  found  to  contain  a  metal  which  was  named 
tungsten,  and  which  was  obtained  from  the  acid  mixed  with 
cuurooaL 

TUNICA,  a  kind  of  waistcoat  or  under  garments,  in  use 
among  the  Romans. 

TUNNEL,  a  large  subterraneous  arch  driven  throuch  a 
hill  for  the  passage  of  boats  in  a  canal  continued  through  the 


TURBAN,  the  head  dress  of  most  of  the  eastern  and  Maho- 
metan nations.  In  the  adjustment  of  the  turban  much  taste  is 
displayed.  In  the  folds,  the  dimensions,  and  colours  of  the 
turban,  the  rank  and  dignity  of  the  wearer  mar  frequently  be 
known.  The  Emirs,  who  trace  their  descent  from  Mahomet, 
have  green  turbans,  while  the  others  are  ordinarily  red,  with  a 
white  sash.  Persons  of  distinction  have  freauenl  changes  of 
turbans.  The  turban  of  the  grand  signor  is  as  large  as  a  bushel, 
•domed  with  three  plumes  of  feathers,  and  enriched  with 
diamonds  and  precious  stones.  It  is  so  highly  respected  by 
the  Turks,  that  they  scarcely  presume  to  touch  it  That  off  the 
grand  vieir  has  two  plumes,,  superior  in  sine  In  those  of  any 
inferior  officer. 

TURBOT,  a  well-known  fish,  uniformly  held  in  high  estima- 
tion. 

TURDUS,  the  Tknuk,  In  Natural  History,  a  genus  of  birds 
of  the  order  nasseres. 

TURF,  the  greensward,  or  surface  of  grass  land. 

TURMERIC,  the  Indum  Smfrm.  It  U  now  cultivated  in 
England,  and  in  the  materia  medka  is  omeially  known.  It  is 
nlso  much  used  in  yellow  dyes. 

TURN  of  the  Taos,  the  change  from  ebb  to  food,  or  the 
contrary. 

Tumi  •/«  Asps,  the  applying  it  once  round  any  body,  as  a 
timber-bead,  lie.  in  order  to  bold  on. 

Turn  in  th*  Hmw$*.    Set  Hawse. 

Te  Tvaw  ta,  a  sea  phrase  implying  to  go  to  bed,  as 

T#  Turn  Oaf,  is  to  get  up  or  out  of  bed. 

TeTuRN  in  *  Dtmd  Eye  or  Hemrt,  to  seine  the  end  of  a  shroud 
or  stay,  fcc.  securely  round  it 

Te  Turn  over  Aft*,  to  discbarge  them  out  of  one  ship  into 
another. 

T#  Turn  f  a#  HmuU  an,  to  call  the  ship's  company  upon  desk 
for  aov  particular  purpose. 

TURNAMBNT,  or  Tournsmbnt,  a  otartial  sport  or  eiercise 
which  the  ancient  cavaliers  used  to  perform,  to  shew  their  bra- 
very and  address. 

TURNING.    Sm  Lathi. 

TURNING  to  Windward,  that  operation  in  sailing,  wherein 
a  ship  endeavours  to  make  a  progress  against  the  direction  of 
the  wind,  by  n  compound  course  inclined  to  the  place  of  her 
destination ;  this  is  otherwise  called  plying  or  beating  to  wind- 
ward.   See  the  articles  Beatino  and  Tackino. 

TURNIP,  a  nutritious  bulb-rooted  plant,  of  which  there  are 
nmny  sorts  in  cultivation  by  the  gardeners  and  farmers. 

TURNPIKE,  n  gate  set  up  across  a  road,  watched  by  nn 
omcer  for  the  purpose,  in  order  to  stop  travellers,  waggons, 
coaches,  me.  to  take  toll  of  them  towards  repairing  or  keeping 
the  roads  in  repair. 

TURPENTINE,  a  transparent  sort  of  resinous  juice,  towing 
either  naturally  or  by  incision  from  several  nnetuous  trees,  such 
ns  the  larch,  pine,  fir,  fcc.  Turpentine  is  too  generally  known 
to  require  a  particular  description,  either  of  its  nature  or 
■aiamom  uses. 

TURRETS,  among  the  Romans,  were  a  kind  of  uMrveable 
towers,  driven  by  men  towards  the  plnee  of  attack,  und  eeo> 
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taining  soldiers,  who  were  secure  from  the  weapons  of  their 
assailants. 

TUTENAG.  This  name  b  given  in  India  to  the  metal  sine. 
It  is  sometimes  applied  to  denote  a  white  metallic  compoond, 
brought  from  China,  called  also  Chinese  copper,  the  art  of  making 
which  is  not  known  in  Europe.  Three  ingredients  of  this  com- 
poond mny  be  discovered  by  analysis ;  namely,  copper,  sine,  and 
iron.  8ome  of  the  Chinese  white  copper  is  said  to  be  merely 
oopper  and  arsenic. 

TUTOR,  one  chosen  to  instruct  children. 

TUTTY,  an  argillaceous  ore  of  nine,  found  in  Persia,  formed 
on  cylindricsl  moulds  into  tubolous  pieces,  like  the  bark  of  a 
tree,  and  baked  to  a  moderate  hardness. 

TWICE-LAID  Cord agb,  is  made  of  cart  rigging,  which  being 
untwisted,  is  again  wrought  up  into  ropes  sufficiently  strong  for 
numerous  purposes. 

TWILIGHT,  denotes  that  faint  light  which  is  reflected  by 
means  of  the  atmosphere  before  the  sun  rises,  and  after  be  seta. 

TWINE,  a  kind  of  strong  thread  used  in  sail-making,  and 
is  of  two  kinds,  extra  for  sewing  the  seams,  and  ordinary  for  the 
bolt-ropes. 

TYCHONIC  System  or  Htpothssis,  an  order  or  arrange- 
ment of  the  heavenly  bodies,  of  an  intermediate  nature  between 
the  Copernieaa  and  Ptolemaic,  or  participating  alike  of  them 
both.  This  system  had  its  name  and  original  from  Tyeho  Brake, 
a  nobleman  of  Denmark,  who  lived  in  the  latter  part  of  the 
last  century.  This  philosopher,  though  be  approved  of  the  Co- 
pernieaa system,  yet  could  not  reconcile  himself  to  the  motion 
of  the  earth ;  and  being,  on  the  other  hand  convinced  the  Pto- 
lemaic scheme  could  not  be  true,  he  contrived  one  different  from 
either.  In  this  the  earth  has  no  motion  allowed  it  hot  the  an- 
nual. The  Tychonic  system  then  supposed  the  earth  in  the 
centre  of  the  system,  that  is,  of  the  firmament  of  stars,  and  nlso 
of  the  orbits  of  the  sun  and  moon';  but  nt  the  same  time  it  made 
the  sun  the  centre  of  the  planetary  motions,  n*.  of  the  orbits 
of  Mercury,  Venus,  Mars,  Jupiter,  and  8aturn.  Thus,  the  sun, 
with  nil  its  planets,  was  made  to  revolve  about  the  earth  once 
n  year,  to  solve  the  phenomena  arising  from  the  annual  motion ; 
and  every  twenty-four  hours,  to  account  for  those  of  the  diurnal 
motion. 

TTB,  a  sort  of  runner  or  thick  rope,  usecV  to  transmit  the 
efbrt  of  a  tackle  to  any  yard  or  gaff,  which  extends  the  upper 
part  of  a  nail.  The  tye  is  either  passed  through  a  block  fixed 
to  the  mast-bead,  and  afterwards  through  another  block  attached 
to  the  yard  or  gaff,  and  returns  to  the  mast-bead,  or  the  end  of 
it  is  simply  passed  over  a  sheave  in  the  mast-bend,  and  then 
fastened  to  the  said  yard  or  gaff. 

TYMPAN,  among  Printers,  is  n  double  frame,  belonging  to 
the  press,  covered  with  parchment,  on  which  the  blank  sheets 
are  laid  in  order  to  receive  the  impression. 

TYMPANUM,  or  Tympah,  in  Mechanics,  a  kind  of  wheel 
placed  round  an  axis  or  cylindrical  beam,  on  the  top  of  which 
are  two  levers  or  fixed  staves,  for  the  more  easy  taming  the 
axis,  in  order  to  raise  a  weight  required. 

TYPE,  among  Printers,  Is  n  metallic  composition  east  into 
letters,  and  is  a  term  of  svnonvasons  import.    £*#  PaiHTino. 

Ty  pi-metal.  The  basis  of  type  metal  for  printers  is  lend, 
and  the  principal  article  used  in  communicating  hardness  is 
antimony,  to  which  oopper  and  brass  in  various  proportions  are 
added.  The  properties  of  n  good  type  metal  are,  that  it  should 
run  freely  into  the  mould,  and  possess  hardness  without  being 
excessively  brittle.  The  smaller  letters  are  made  of  a  harder 
eompositioo  than  those  of  a  larger  sine.  It  does  not  appear 
that  our  type  founders  are  in  possession  of  a  good  composition 
for  this  purpose.  The  principal  defect  of  their  composition 
appears  to  be  that  the  motels  do  not  uniformly  unite.  In  a 
piece  of  casting  performed  nt  one  of  our  principal  founderies, 
the  thickness  of  which  was  two  inches,  one  side  was  hard  and 
brittle  when  scraped,  and  the  other  side,  consisting  of  nearly 
half  the  piece,  was  soft  like  lead.  The  transition  from  soft  In 
hard  was  sodden,  not  gradual.  If  n  parcel  of  letter  of  the  name 
urns  and  easting  be  exnmined,  some  of  them  are  brittle  end 
hard,  and  resist  the  knife,  but  others  mny  he  bent  and  cut  into 
shavings.  It  may  easily  ho  iumgined  that  the  duration  and 
ansa  of  these  types  asuet  considerably  vary. 

TYPOGRAPHY.   £st  Paiunnu. 
12  C 
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U  9  or  V,  the  twcntioth  letter  of  our  alphabet  In  numerals 
V  stands  for  five ;  and  with  a  dash  added  at  top,  thus  V,  it 
signifies  fivo  thousand.  In  abbreviations,  amongst  the  Romans, 
V.  A.  stood  for  veterani  assignati;  V.  B.  viro  bono;  V. B.A. 
viri  boni  arbitratu ;  V.  B.  F.  vir  bona  fidei ;  V.  C.  vir  consula- 
ris :  V.  C.  C  F,  vale,  oonjux  charissime,  feliciter ;  V.  D.  D.  voto 
dedicator;  V.G.  verbi  gratia;  Vir.  Ye.  virgo  vestalis ;  VL. 
videlieit ;  V.  N.  quioto  nonarum. 

U,  as  a  contraction  expresses  urhs  or  urbe. 

ULLAGE  of  a  Cask,  in  Gauging,  is  what  it  wants  of  being  fall. 

ULMUS,  the  Elm.  Elms  are  forest  trees  well  known  in 
almost  every  part  of  England.  There  are  several  species,  of 
which,  however,  only  three,  the  common  elm,  wych  hazel,  or 
broad-leaved  elm,  and  Dutch  elm,  grow  in  this  country  without 
cultivation.  They  are  easily  distinguishable,  even  by  a  com* 
mon  observer,  from  most  other  forest  trees,  by  their  leaves 
being  rough,  and  doubly  serrated  at  the  edge. 

ULTIMATE  Ratios.  To  avoid  both  the  tediousness  of  the 
ancients  and  the  inaccuracy  of  the  moderns,  Sir  Isaac  Newton 
introduced  what  be  called  the  method  of  prime  and  ultimate 
ratios,  the  foundation  of  which  is  contained  in  the  first  lemma 
of  the  first  book  of  the  Prinoipia. 

UMBELLIFEROUS  Plants,  are  such  as  have  their  tops 
branched  and  spread  out  like  an  umbrella,  on  each  little  sub- 
division of  which  there  is  growing  a  small  flower ;  such  are  fen- 
nel, dill,  &c. 

UMBER,  or  Grayling,  (Salmo  Thymallut,)  is  a  fish  of  the 
salmon  tribe,  distinguished  by  having  several  longitudinal 
streaks  upon  its  body,  the  first  dorsal  fin  nearer  the  head  than 
the  ventral  fins,  the  upper  jaw  longer  than  the  lower  one,  the 
side  nearly  straight,  and  the  tail  forked.  A  fish  of  this  species 
was  caught  lately  in  the  Severn  which  weighed  five  pounds. 
The  umber  inhabits  the  clear  and  rapid  streams  of  Europe  and 
Siberia.  These  fish  are  so  much  esteemed  in  some  parts  of  the 
continent,  tbatthey  are  exclusively  reserved  for  tho  tables  of 
the  nobility.  They  are  fattest  in  the  antomn,  but  are  best  in 
season  during  the  winter,  particularly  when  the  weather  is 
cold;  and  they  cannot  be  dressed  too  soon  after  they  are 
caught.  Many  of  the  old  medical  writers  strongly  recommended 
umber  as  a  wholesome  fish  for  sick  persons :  tbey  also  stated 
that  an  oil  prepared  from  its  fat  woold  obliterate  freckles  and 
other  spots  on  the  skin.  By  the  Laplanders  the  intestines  are 
frequently  employed  as  a  substitute  for  rennet,  to  coagulate 
the  milk  of  the  rein-deer  when  used  for  the  making  of  cheese. 
These  fish  are  in  great  esteem  by  anglers  on  account  of  their 
vivacity,  the  eagerness  with  which  they  rise  at  a  bait,  and  their 
rapid  motions  through  the  water.  They  lurk  close  all  the 
winter,  and  begin  to  be  very  active  in  April  and  May,  about 
which  time  they  deposit  their  spawn. 

UMBRELLA,  a  well-known  shade  from  the  sun,  or  guard 
from  the  rain,  formed  by  stretching  silk,  cotton,  oil  cloth,  or 
other  material,  in  a  dome-liko  form  over  whalobone,  and  so 
constructed  that  it  may  be  either  spread  or  contracted,  as  cir- 
cumstances may  require.  In  Europe  these  conveniences  have 
not  been  long  in  use.  They  were  introduced  from  the  East, 
where  they  have  been  known  from  time  immemorial,  but  in  a 
less  elegant  form  than  they  have  assumed  since  their  importa- 
tion among  tho  western  nations. 

UNDECAGON,  a  polygon  of  eleven  sides. 

UNDULATORY  Motion,  is  applied  to  denote  a  motion  in 
any  fluid,  by  which  its  parts  are  agitated  like  the  waves  of  the 
sea,  and  is  particularly  applied  to  the  motion  of  the  air  in  the 
propagation  of  sound. 

UNEVEN  Number,  or  Odd  Number,  that  which  cannot  be 
divided  into  two  equal  integral  parts. 

UNGULA,  is  the  bottom  part  cut  off  by  a  plane  passing 
obliquely  through  the  base  of  a  cone  or  cylinder,  being  thus 
called  from  its  resemblance  to  the  ongula  or  hoof  of  a  horse,  &c. 

Unoula,  among  Surgeons,  a  sort  of  hooked  instrument, 
used  to  extract  a  dead  foetus  out  of  the  womb. 


UNICIA,  the  12th  part  of  a  thing. 

UNICLE,  the  same  as  co-efficient. 

UNICORN.    See  Monoceros. 

UNIT,  or  Unity,  is  the  representation  of  any  thing 
dered  individually,  without  regard  to  the  parts  of  which  kit 
composed. 

UNITARIANS,  those  Christians  who  believe  in  andwershf 
one  only  self-existent  God — tbe  Father  of  Jesus  Christ,  in  opts- 
sition  to  those  who,  besides  the  Father,  worship  his  Son  Jests, 
and  tbe  Holy  Ghost,  and  who  are  therefore  called  Trinitarian. 
The  Unitarians  are  often  called  Socinians ;  bot  the  Sociaiats 
were  not  Unitarians,  because  they  paid  divine  worship  ta  1st 
Son  of  God. 

UNITAS  FRATRUM,  or  United  Brethren,  a  nasse  dis- 
tinguishing those  Christians  who  are  frequently  called  Hen- 
haters  abroad,  and  Moravians  at  home. 

UNIVERSALISTS,  those  who  hold  that  all  future  paain- 
ment  is  designed  for  correction,  and  that  consequently  afl  ra- 
tional beings  will  be  ultimately  rendered  happy  by  the  Geief 
love  and  mercy. 

UNIVERSE,  a  collective  term  signifying  the  aasemhlagt  tf 
heaven  and  earth,  with  all  things  in  and  upon  them. 

UNLACING,  the  act  of  loosening  and  taking  off  the  hsaset 
of  a  sail  from  its  principal  part. 

UNMOORING,  reducing  a  ship  to  the  state  of  riding  by  t 
singlo  anchor  and  cable,  after  she  has  been  moored  and  fasfesei 
by  two  or  more  eables.    See  the  articles  Anchor  and  Moot. 

UNREEV ING,  the  act  of  withdrawing  or  taking  oat  a  rope 
from  any  block,  thimble,  dead-eye,  etc.  through  which  it  ati 
formerly  passed.    See  the  article  Reeve. 

UNRIGGING,  depriving  a  ship  of  her  standing  and  raaaisf 
rigging. 

UNSHIPPING,  removing  any  piece  of  timber  or  woodfrsn 
the  place  in  which  it  was  fitted,  as,  "  unship  the  capstan  ban," 
"  unship  your  oars." 

UNSLINGING,  to  take  off  slings,  which  see. 

UPPER-DECK,  the  highest  of  those  decks  which  art  ce» 
tinued  throughout  the  whole  length  of  a  ship. 

Upper  Works,  a  general  name  given  to  all  that  part  of  a  aw* 
which  is  above  the  surface  of  the  water  when  she  is  prtptnj 
balanced  for  a  sea  voyage. 

UPRIGHT,  tho  situation  wherein  the  opposite  sides  tf  t 
ship  are  equally  elevated  above  the  surface  of  the  water,  tr 
when  she  neither  inclines  to  the  right  nor  left,  with  regard  to 
the  vertical  position  of  her  stem  and  stern  post. 

URANIBURGH,  the  name  given  to  the  celebrated  observa- 
tory of  Tycho  Brahe,  founded  by  him  in  the  little  island  tf 
Weenen  in  the  Sound. 

URANIUM,  a  mineral  found  in  Saxony,  partly  ia  a  pare 
and  partly  in  a  mixed  state.  There  are  two  varieties  of  then ; 
the  first  of  a  blackish  colour,  quite  opaque,  and  tolerably  asri 
and  with  a  specific  gravity  of  about  7*5.  Tbe  second  is  da- 
tinguished  by  a  finer  black  colour,  with  here  and  then  aiai- 
dish  oast;  by  a  stronger  lustre,  not  unlike  that  of  pit  coal;  sv 
an  inferior  hardness,  and  by  a  shade  of  green,  which  tiagaf  hi 
black  colour  when  it  is  reduced  to  powder.  Uranium  u  tf  s 
dark  gray  colour ;  internally  it  is  somewhat  inclined  to  btsvs. 

URANUS,  Herschel,  or  Georgium  Sidus,  the  name  aflat 
new  planet  discovered  by  Dr.  Herschel  tbe  13th  March,  1781. 
See  Astronomy 

URCHIN,  The,  or  Hedge-Hog,  is  a  small  British  oaadrt- 
ped,  the  upper  parts  of  which  are  covered  with  spines,  cad 
about  an  inch  long,  and  the  under  parts  with  hair.  The* 
animals  are  of  considerable  utility  in  several  points  of  view. 
If  kept,  and  allowed  to  run  about  rooms  that  are  infested  win 
leeches,  cockroaches,  or  crickets,  they  will  destroy  the  whale  tf 
them.  Some  persons  imagine  that  they  will  devour  mice,  set 
this  wants  authentication.  A  hedge-bog,  which  was  kept  at 
tbe  Angel  Inn,  at  Felton,  Northumberland,  was  tamed,  aW 
employed  as  a  turnspit,  and  is  said  to  have  performed  urn 
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duty  in  every  retpeet  as  well  as  a  dog  of  that  name.  The  flesh 
of  this  animal  is  occasionally  used  as  food,  and  is  said  to  he 
very  delicate  eating.  The  skin,  which  was  frequently  em* 
ployed  by  the  ancients  as  a  clothes'  brash,  is  now  used  by 
farmers  in  some  parts  of  the  continent  to  pat  on  the  muisles  of 
calves  which  they  are  about  to  wean,  that  the  cow  may  not 
permit  them  to  sock.  Several  of  the  old  writers  have  related 
accounts  of  very  extraordinary,  and  at  the  same  time  very 
absurd,  medical  effects  from  different  parts  of  this  animal. 
Hedge-hogs  frequent  most  commonly  the  bottoms  of  dry  ditches, 
where  they  have  shelter  and  concealment  under  bushes,  fern, 
and  grass.  They  sleep  in  the  day-time,  and  are  awake  during 
the  night,  when  they  run  abroad  in  search  of  worms,  snails, 
insects,  and  other  food.  Few  creatures  can  be  more  inoffen- 
sive. When  attacked,  they  defend  themselves  by  rolling  into 
n  globular  form,  and  opposing  on  all  sides  a  spinous  surface. 
There  is  a  notion,  but  it  is  apparently  unfounded,  that  hedge- 
hogs suck  the  milk  of  cows  whilst  lying  in  the  fields  asleep. 

UREA,  the  constituent  and  characteristic  matter  of  urine, 
may  be  obtained  by  the  following  process :  evaporate  by  a  gen- 
tle beat  a  quantity  of  human  urine,  voided  six  or  eight  hours 
after  a  meal,  till  it  is  reduced  to  the  consistence  of  a  thick  sy- 
rup. In  this  state,  when  put  by  to  cool,  it  concretes  into  a 
crystalline  mass.  Poor  at  different  times  upon  this  mass  four 
times  its  weight  of  alcohol,  and  apply  a  gentle  heat ;  a  great 
part  of  the  mass  will  be  dissolved,  and  there  will  remain  only 
a  number  of  saline  substances ;  pour  the  alcohol  solution  into  a 
retort,  and  distil  by  the  heat  of  a  sand-bath  till  the  liquid,  alter 
boiling  some  time,  is  reduced  to  the  consistence  of  a  thick 
syrup.  The  whole  of  the  alcohol  is  now  separated,  and  what 
remains  in  the  retort  crystallizes  as  it  cools.  These  crystals 
consist  of  the  substanee  known  by  the'name  of  urea. 

URIC  ACID.  Uric  or  litbic  acid  was  discovered  by  Scbeele 
in  1776.  It  is  the  most  common  constituent  of  urinary  calculi, 
and  exists  also  in  human  urine.  It  has  a  brown  colour ;  is 
hard,  and  crystallises  into  small  scales.  It  has  neither,  taste  nor 
smell,  is  insoluble  in  cold  water,  but  soluble  in  360  parts  of 
boiling  water. 

URI NE.  The  properties  of  urine  vary  considerably,  accord- 
ing to  the  constitution  and  health  of  the  body,  and  the  period 
when  it  is  voided  after  taking  food.  The  urine  of  a  healthy 
person  is  of  a  light  orange  colour,  and  uniformly  transparent. 
It  has  a  slightly  aromatic  odour,  in  some  degree  resembling 
that  of  violets.  It  has  a  slightly  acrid  saline  bitter  taste.  The 
specific  gravity  varies  from  1 ,005  to  1 ,033.  The  aromatic  odour, 
which  leaves  it  as  it  cools,  is  succeeded  by  what  is  called  the 
urinous  smell,  which  latter  is  converted  to  another,  and  finally 
to  an  alkaline  odour.  Urine  converts  the  tincture  of  turnsol 
into  a  green  colour,  from  which  it  is  concluded  that  it  contains 
an  acid.  No  less  than  thirty  different  substances  have  been 
detected  in  urine  by  chemical  analysis ;  viz.  a  great  quantity  of 
salts,  acids,  ammonia,  &c. 

Urine  is  much  disposed  to  spontaneous  decomposition.  The 
time  when  this  process  commences,  and  the  rapidity  of  the 
changes  which  take  place,  depend  on  the  quantity  of  the  gela- 
tine and  albumen.  When  the  proportion  of  these  substances 
is  considerable,  the  decomposition  is  very  rapid.  This  is  owing 
to  the  great  number  of  substances,  and  the  united  force  of  their 
attractions  overcoming  the  existing  affinities  of  the  different 
compounds  of  which  fresh  urine  consists,  and  especially  to  the 
facility  with  which  urea  is  decomposed.  This  snbstanco  is 
converted  during  putrefaction  into  ammonia,  carbonic  aeid,  and 
aeetie  acid.  Hence  the  smell  of  ammonia  is  always  recognised 
while  urine  is  undergoing  these  changes.  Part  of  the  gelatine 
is  deposited  in  a  flaky  form,  mixed  with  mucilage.  Ammonia 
combines  with  phosphoric  acid,  and  tho  phosphate  of  lime  is 
precipitated.  It  combines  also  with  phosphate  of  magnesia, 
and  forms  a  triple  salt  The  other  acids,  the  uric,  bensoie,  the 
acetic,  and  carbonic  acids,  are  all  saturated  with  ammonia. 

URN,  a  kind  of  vase  of  a  roundish  form,  but  biggest  in  the 
middle,  like  our  common  pitchers.  In  ancient  times  they  were 
much  in  use  among  most  nations,  to  preserve  the  ashes  of  the 
dead,  to  contain  liquids  used  at  sacrifices,  and  to  hold  the  lots 
upon  which  the  destiny  of  events  depended.  At  present  they 
are  known  and  valued  only  as  ornaments,  or  vestiges  of 
antiquity. 


URSA  MINOR,  or  Cynosusa,  the  Little  Bear,  according  to 
the  poetry  of  the  skies,  represents  Areas,  the  son  of  Calista, 
who  was  placed  by  Jupiter  in  the  heavens  under  the  figure  of 
a  bear.  This  constellation  embraces  the  pole  of  the  world,  and 
is  easily  distinguished  by  seven  stars  in  the  same  form,  .but  in 
a  contrary  position  to  those  of  the  Wain,  in  the  Great  Bear. 

Boundaries  and  Contents. — West  and  north  by  Draco,  east  by 
Camelopardalis,  and  south  by  Cassiopeia  and  Perseus.  It 
extends  from  the  North  Pole  to  the  Arctic  Circle,  and  contains 
twenty-four  stars,  tiz.  one  of  the  second  magnitude,  two  of  the 
third,  four  of  tnc  fourth,  ficc. 

Ussa  Major,  the  Greet  Beer,  is  said  to  be  Calisto,  an  atten- 
dant of  Diana,  the  goddess  of  hunting.  Calisto  was  changed 
into  a  bear  by  Juno,  and  placed  in  the  heavens  by  Jupiter. 
Another  account,  however,  makes  Ursa  Major  to  be  Areas,  the 
son  of  Jupiter  and  Calisto.  Every  one  knows  the  story  of 
Lycaoa,  king  of  Arcadia,  being  changed  into  a  wolf,  for  killing 
his  grandson  Areas,  and  setting  him  before  Jupiter,  to  try  the 
divinity  of  the  father  of  gods  and  king  of  men.  The  ancients, 
it  is  said,  represented  the  constellations  of  the  Dears,  each 
under  the  form  of  a  waggon  drawn  by  a  team  of  horses.  Ursa 
Major  is  well  known  to  the  country  people  at  this  day  by  the 
title  o(  Charles's  Wain:  in  some  places  it  is  called  the  Plough, 
an  agricultural  machine,  which  it  certainly  resembles. — 
Boundaries  end  Contents.  North  by  Camelopardalis  and  Draro. 
east  by  Canes  Venatid,  south  by  Leo  Minor,  and  west  by  Lynx 
and  Camelopardalis. 

URSUS,  the  Bear,  in  Natural  History,  a  genus  of  mamma- 
lia, of  the  order  ferss.  There  are  ten  species : — The  brown  bear, 
a  native  of  Europe  and  Asia ;  the  American  bear,  with  a  long 
pointed  nose ;  the  Polar  bear,  completely  white  and  very  much 
larger  than  the  common  or  brown  bear ;  the  glutton,  the  wol- 
verene, the  racoon,  and  the  common  badger,  found  in  almost 
all  the  temperate  regions  both  of  Europe  and  Asia,  living  in 
subterranean  habitations,  which  its  feet  are  admirably  adapted 
for  preparing.  Its  food  consists  of  fruits  and  rooks,  frogs  and 
insects ;  and  tho  resemblance  of  its  teeth  to  those  of  beasts  of 
prey,  makes  it  probable  that  it  destroys  lambs  and  larger  ani- 
mals, which  it  is  stated  to  do :  in  a  domestic  state  it  prefers 
raw  flesh  to  every  other  species  of  food.  It  will  attack  bee- 
hives, to  obtain  the  honey  contained  in  them.  It  sleeps  much ; 
passes  the  winter,  or  the  greater  part  of  it,  in  its  borrowed  re- 
sidence, in  a  stato  of  lethargy  and  torpor ;  and  in  summer  pro- 
duces generally  three  young  ones  at  a  birth.  These  animals 
are  inoffensive  in  their  manners ;  reluctant  to  attack,  but  well 
prepared  by  nature  for  defence,  which  they  conduct  with  an 
alertness,  intrepidity,  and  perseverance,  truly  admirable.  To 
afford  a  spectacle  of  these  qualities  to  the  populace  of  seve- 
ral countries,  the  badger  is  often  baited  with  dogs,  which  from 
the  looseness  of  the  badger's  skin,  and  the  coarseness  of  its  hair, 
are  prevented  sometimes  from  penetrating  to  its  flesh  with  their 
teeth,  and,  almost  always,  from  so  fastening  him  by  their  bite 
as  to  preclude  his  taming  in  various  directions  for  their  annoy- 
ance. 

USE,  is  a  trust  and  confidence  reposed  in  another  who  is 
tenant  of  the  land,  that  he  shall  dispose  of  the  land  according 
to  the  intention  of  him  to  whose  use  it  is  granted,  and  suffer 
him  to  take  the  profits. 

USES  and  Customs  of  the  Sea.  certain  general  principles, 
which  compose  the  basis  of  marine  jurisprudence,  and  regulate 
the  affairs  of  commerce  and  navigation. 

USURPATION,  an  injurious  appropriation  for  any  given 
time  of  the  rights  or  property  that  justly  belongs  to  another. 

USURY,  the  exacting  of  a  larger  interest  upon  money  than 
by  law  is  allowed.  The  statute  12  Anne,  c.  10,  enacts,  that  no 
person  upon  any  contract  which  shall  be  made,  shall  take  for 
loan  of  any  money,  wares,  fcc.  above  the  value  of  67.  for  the 
forbearance  of  100/.  for  a  year  ;  and  all  bonds  and  assurances 
for  the  payment  of  any  money  to  be  lent  npon  usury,  whereupon 
or  whereby  there  shall  be  reserved  or  taken  above  five  pounds 
in  the  hundred,  shall  be  void ;  and  every  person  who  shall  receive 
by  means  of  any  corrupt  bargain,  loan,  exchange,  shift,  or 
interest,  of  any  wares  or  other  things,  or  by  any  deceitful  way, 
for  forbearing,  or  giving  day  of  payment  for  one  year,  for  their 
money  or  other  things,  abovo  67.  for  1007.  for  a  year,  shall  forfeit 
treble  the  value  of  the  moneys  or  other  things  feat. 
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VACATION,  io  Law,  i*  the  whole  time  betwixt  the  end  or 
Otle  term  and  the  beginning  of  mother.  This  word  ii  alio 
applied  to  the  time  from  the  death  or  a  bishop,  or  other  ■pintail 
person,  till  the  bishopric  or  dignity  Is  supplied  with  another. 

VACCINATION.  Cow-pock  inoculation.  Inocolatloo  with 
the  vaccine  Tirol,  for  the  purpose  of  scoaring  against  the  infec- 
tion of  the  small-pox, 

VACUUM,  in  Philosophy,  denotes  a  space  empty  or  devoid 
of  all  matter  or  body. 

VACUUM  ENGINE,  Brown's.  Though  this  engine  does 
not  seem  to  have  answered  the  expectations  of  its  projectors,  we 
very  freely  admit  its  description.  Its  principle  is  simply  this : 
the  formation  of  a  vacuum  in  a  cylinder  by  the  combustion  of 
hydrogen  gas  ; — and  that  our  readers  may  better  comprehend 
the  process  by  which  this  it  done,  and  the  power  thereby  ob- 
tained, we  will  first  of  all  quote  the  inventor's  own  words. 


cylinder  or  vessel,  i 

near  to  the  cylinder,  is  constantly  kept  I 

comes  in  contact  with  and  ignites  the  gas  therein 

is  then  dosed  air-tight,  and  the  flame  la  prevent 

monicatinr  with  the  gas  in  the  cylinder.     The  pi  o    .. 

flow  into  the  cylinder  for  a  abort  apace  of  time,  then  it  is  sMs- 
pedoff;  dating  that  time,  it  acta  byita  combustion  span  Ihasa 
within  the  cylinder,  and  at  the  same  time  a  part  of  the  raesW 
air  escapes  through  one  or  more  valves,  and  Ums  a  vaeaaa 
is  effected.  The  vessel  or  cylinder  is  kept  cool  by  wafer. 
Several  mechanical  means  may  be  contrived  to  brine;  the  than 
combination  into  use  in  effecting  the  vaonnm  with  inlaawsssw 
gas,  and  on  the  same  principle  it  may  be  done  in  one,  tee,  ar 
more  cylinders  or  vessels." — Having  a  vacuum  effected  by  as 
above  combination  and  some  mechanical  contrivance,  aewaa 
are  produced  by  its  application  to  machinery  in  several  van. 
First,  water  wheels  maybe  turned;  secondly,  water  *asf  h 
raised ;  and,  thirdly,  pistons  may  be  worked. 

Diicription  of  tht  Engine  «  uiedfvr  Zwntiao  ■  Tstir  pled 
The  tno  cylinders  c  and  if  are  the  vessels  in  which  tbe  vaaasa 
is  to  be  effected;  from  these  descend  the  pipes  •  ieaadiys 
leading  into  the  lower  cylinders  z,  z,  from  which  the  wafer  as* 


lank  or  trough  x,  whence  it  falls  upon  the  overshot  w 
and  by  the  rotatory  motion  thus  produced  gives  power  Is  sac* 
machinery  as  may  be  connected  to  it.  The  water  ran*  tram  a* 
wheel  along  a  case  surrounding  the  lower  half,  into  a  resewnr, 
e,  from  which  the  lower  cylinders  a-  at  are  alternately  iscaiii 
In  order  to  produce  the  vacuum,  the  necessary  qaasssbef 
gas  is  supplied  to  the  cylinders  by  meano  of  the  pipe  a  as,  h 
be  con  leniently  attached  to  a  gasometer.  The  gas  alsa  sswaa 
along  the  small  pipe  1 1,  (communicating  likewise  with  is 
gasometer,)  and  being  lighted  at  both  ends  of  that  pipe,  is  ass. 
sternly  burning  for  the  purpose  of  igniting  the  gaa  with**  at 
cylinders. 

The  water  in  the  reservoir  e  passing  down  one  of  the  si** 
in  into  one  of  the  lower  cylinders  z,  caueea  the  float* as  net 
cylinder  to  rise,  and  pushing  up  the  rod  o  raises  the  end  seftk 
beam,  which  of  course  draws  op  with  it  the  cap/,  and  fasaa 
down  the  cap  «  of  the  other  cylinder  c.  The  gas  b  '  l  '"' ' 
along  the  pipe  k,  the  flame  from  tbe  pipe  i  is  no 
mnaicated  to  the  gas  in  the  cylinder  through  the  orifce  V 
opening  of  the  sliding  valve  f,  which  is  raised  hj  the  ana  r 
by  tbe  rod  o  by  means  of  tbe  beam. 

To  produce  the  unremitting  action  of  each  <„ 

subordinate  machinery  is  put  in  operation  by  filial na  soil  Has 
attached  to  a  glass  or  iron  vessel  y,  partly  filled  with  ssstwsrf, 
and,  turning'  upon  a  pivot, eaob  end  receives  its  aaovesaasfeef 
elevation  and  depression  from  tbe  rise  and  fall  of  the  nrwjatasf 
arms  q  by  the  action  of  the  beam  above;  the  nercarybeisgaw- 
nished  for  the  purpose  of  regulating  the  supply  of  the  gaaua* 
the  cylinders,  and  the  movement  of  the  slide  In  thoavnyha 
By  the  action  thus  communicated,  the  water  from  the  isinilb 
Sows  down  the  pipe*  into  the  vessel  z,  and  produces  thestaa- 
tion  of  tbe  floaty  and  thu  rod  a,  and  raises  tbe  cap*  by aw 
ascent  of  the  beam  at  a.  The  motion  thus  caused  ia  law  part 
of  the  machinery,  operating  upon  its  duplicate  | 
other  side,  of  course  produces  by  its  action  a  ex 
movement;  and  the  slider  in  the  trough  •,  moved  by  thaw 
of  the  mercurial  lube  p,  being  removed  from  its  positioa,  ahsas 
tbe  water  to  fall  into  the  other  pipe  v,  and  as  it  narirnde  asfca 
tbe  Boat  y  to  descend,  and  rising  into  the  main  cylinder,  das 
lifts  again  the  beam  at  b  and  its  connexions,  and  forces  ease 
the  cap  *  on  the  top  of  the  other  cylinder.  After  the  vases* 
is  effected  in  the  cylinders,  the  air  must  be  admitted,  at  asaw 
the  water  to  be  discharged  and  tbe  cape  to  be  raised;  this  is 
accomplished  by  means  of  a  sliding  valve  in  tbe  air  pipe  his. 
acted  upon  by  chains  fi,  a**— •— •  •-••--« 


r  ireatjew* 
wiicaWw* 

ismraM 


I,  attached  to  the  floats  in  tbe  isamwr, 
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•ad  as  motion  is  given  to  them,  the  valve  is  made  to  slide  hack, 
wards  and  forwards,  so  as  to  allow  of  the  free  admission  of 
atmospheric  air. 

Chains  u  u  with  sospeaded  weights  opea  the  eocks  in  the 
pipe  A  A,  and  produce  the  alternate  flow  of  the  gas,  and  regulate 
and  modify  its  supply.  In  the  pipes  gig  and  kjk  are  clacks 
to  prevent  the  return  of  the  water  when  the  air  is  admitted  into 
the  cylinders.  When  pistons  are  worked,  the  vacuum  is  effected 
(in  the  same  maoner  as  a  bo  ved  escribed)  under  the  piston,  which 
is  then  pressed  down  by  the  weight  of  the  atmosphere,  and  as 
ao  engine  of  that  description  is  worked  with  two  cylinders  and 
pistons,  the  vacuum  being  produced  in  each  cylinder  alternately, 
the  fall  of  one  piston  raises  the  other,  and,  being  alternately 
pressed  down,  the  piston  rods  give  motion  to  the  crank  and  fly- 
wheel. The  air  is  admitted  through  large  valves  in  the  piston, 
and  through  orifices  in  the  cylinders.  An  engine  may  be  worked 
.with  one  piston,  the  vacuum  being  produced  in  two  oylinders, 
(as  in  the  water  engine,)  from  which  a  pipe  communicates  with 
a  third  cylinder  in  which  the  piston  works,  and  into  which  the 
air  is  admitted  alternately  under  and  over  the  piston,  while  the 
vacuum  extends  to  its  opposite  sides.  By  this  contrivance  a 
much  greater  rapidity  of  motion  may  be  given  to  the  piston,  if 
required. 

The  method  being  therefore  explained,  ia  which,  by  the 
pressure  of  the  air,  the  vacuum  produced  (and  continued)  is 
applied  to  useful  purposes,  Mr.  Brown  claims  to  be  the  inventor 
of  the  combination  above  described  for  effecting  a  vacuum, 
"  kmwewer  muck  it  may  be  varied  by  the  merkmueml  means  with 
which  it  may  be  used,  and  also  the  inventor  of  applying  a  vacuum 
produced  by  the  eomhutum  of  inflammable  gas,  to  raising 
water,  and  to  the  production  of  motion  in  machinery  by  the 
pressure  of  the  atmosphere." 

The  advantages  to  be  derived  from  this  engine,  were  detailed 
ia  the  descriptive  outline  of  the  inventor,  to  be  the  following : — 

1st  4i  The  quantity  of  gas  consumed  being  very  small,  the 
expense  of  working  the  engine  is  moderate.  In  its  application 
on  land,  the  saving  will  be  extremely  great,  the  cost  of  the  coal 
gas  (deducting  the  value  of  the  coke)  being  inconsiderable. 
The  expense  of  working  a  marine  engine  will  certainly  be 
greater,  as  the  gas  used  for  that  purpose  must  be  extracted 
from  oil,  pitch,  tar,  or  some  other  substance  equally  portable, 
jet  even  in  this  case  it  will  not  equal  the  cost  of  the  fuel 
required  to  propel  a  steam-boat ;  and,  as  a  few  butts  of  oil  will 
be  sufficient  for  a  long  voyage,  vessels  of  the  largest  tonnage 
xaay  be  propelled  to  the  most  distant  parts  of  the  world. 

9d.  "  The  engine  is  light  and  portable  in  its  construction,  the 
average  weight  being  less  than  one-fifik  the  weight  of  a  sUmm- 
aagine  (mud  boiler)  of  the  same  power;  it  also  occupies  a  much 
saaaller  space,  and  does  not  require  the  erection  of  so  strong  a 
building,  nor  of  a  lofty  chimney.  In  vessels,  the  saving  of  ton- 
nage will  be  highly  advantageous,  both  in  the  smaller  compara- 
tive weight  and  sise  of  the  engine,  and  in  the  very  reduced 
apace  required  for  fuel. 

3d.  "  This  engine  is  entirely  free  from  danger.  Ao  bmler 
Maw  usfo*.  explosion  cannot  take  place,  and  as  the  Quantity  of 
gas  consumed  is  so  small,  and  the  only  pressure  that  of  the 
atmosphere,  it  is  impossible  that  the  cylinder  ean  bursty  or  the 
accidents  incidental  to  steam-boats  occur." 

The  power  of  the  engine  being  derived  from  the  atmosphe- 
ric pressure  of  ten  pounds  and  upwards  to  the  square  inch)  may 
be  increased  with  the  dimensions  of  the  cylinders  to  any  extent, 
and  always  ascertained  by  the  index  of  the  mercurial  gauge  ; 
the  power  of  the  engine  is  best  explained,  by  adverting  to  the 
fact  of  the  mercury  in  the  aauge  being  raised  to  the  height  of 
34  inches  and  upwards.  We  saw  it  standing  at  36  inches, 
though  the  inventor  will  not  authorise  any  one  to  rate  it  higher 
thaa  23  inches,  that  being  amply  sufficient,  as  affording  an 
available  power  superior  to  that  of  the  condensing  steam  engine, 
there  being  no  friction  in  an  engine  for  raising  water,  and  not 
more  than  one  pound  per  square  inch  in  a  piston  engine  of  any 
sine.  The  number  of  strokes  per  minute  which  this  engine  made 
was  twenty-nine,  but  a  trifling  alteration  in  the  mechanism  will 
iaerease  the  number  to  thirty-five  or  perhaps  forty ;  in  fact,  the 
vacuum  is  so  instantaneously  formed,  that  any  number  of  strokes 
which  could  be  wished  may  be  made.  When  pistons  are  worked 
ia  a  separate  cylinder,  two  or  three  strokes  of  the  piston  may 
100. 


be  made  with  each  stroke  of  the  vacuum  cylinder,  i.  e.  each  lime 
the  vaouum  is  effected. 

VAGABOND,  a  person  who  wanders  about,  having  no  cer- 
tain dwelling;  sueh  are  sturdy  beggars  mentioned  in  divers 
statutes,  on  whom  punishment  may  be  inflicted. 

VAGRANTS,  are  those  who  threaten  to  run  away  and  leave 
their  wives  and  children  to  the  parish.  All  persons  returning 
to  a  parish  whence  they  have  been  legally  removed,  without  a 
certificate  from  the  parish  to  which  they  belong.  All  who,  not 
having  wherewith  to  maintain  themselves,  reluse  to  work.  All 
who  beg  alms  from  door  to  door,  or  in  the  streets  and  highways. 
Likewise  those  who,  not  using  proper  means  to  get  employ- 
ment, or,  possessing  ability  to  work,  refuse  to  do  it ;  or  spend 
money  in  nle-honses,  or  in  any  improper  manner ;  and  by  not 
applying  a  proper  proportion  of  their  earnings  towards  the 
maintenance  of  their  families,  suffer  them  to  become  chargeable 
to  the  parish. 

VALVE,  ia  Hydraulics  and  Pneumatics,  is  a  kind  of  iid  or 
cover  to  a  tube,  vessel,  or  orifice,  contrived  to  open  one  wny,  but 
which,  the  more  forcibly  it  is  pressed  the  other  way,  the  closer 
it  shuts  the  aperture,  like  the  clapper  of  a  bellows. 

Valve,  in  Anatomy,  a  thin  membrane  applied  on  several 
cavities  and  vessels  of  the  body,  to  afford  a  passage  to  certaia 
humours  going  one  way,  and  prevent  their  reflux  towards  the 
piece  whence  they  came. 

VAN,  or  Vaun,  in  Mining,  is  the  washing  on  a  shovel  a 
small  quantity  of  tin  stuff,  or  ore,  that  has  been  pulverised,  so 
that  the  waste  being  washed  away,  the  quality  of  a  large  heap 
may  be  estimated  from  the  pruduce  of  pore  ore  remaining  ia 
the  van. 

Van,  the  foremost  division  of  a  naval  armament,  or  that 
part  which  leads  the  way  to  battle,  or  advances  first  in  the 
order  of  sailing.    See  the  articles  Centre,  Fleet,  Ream,  tec. 

VANE,  a  piece  of  bunting  sewed  upon  a  wooden  frame  called 
the  stock,  which  turns  upon  a  spindle  at  the  masthead :  its  use 
is  to  shew  the  direction  of  the  wind. 

Disttnguuking  Vans,  serves  by  its  situatioa  to  denote  what 
squadron  a  ship  belongs  to,  and  by  its  colour,  or  combination 
of  colours,  to  point  oat  the  particular  ship  which  bears  it. 

Dog  Vans,  a  small  light  vane  formed  of  thin  slips  of  cork, 
stock  round  with  leathers,  snd  strung  upon  a  piece  of  twine.  It 
is  usually  fastened  to  the  top  of  a  half- pike,  and  placed  on  the 
weather  side  of  the  quarter  deck,  in  order  to  shew  the  helms- 
man the  direction  of  the  wind,  particularly  in  a  dark  night,  or 
when  the  wind  is  weak. 

Vanes,  in  Mathematical  or  Philosophical  Instruments,  are 
sights  made  to  slide  and  move  upon  cross-staves,  fore-staves, 
quadrants.  Ice. 

VANG8,a  sort  of  traces  to  steady  the  missen  peek,  extending 
from  the  peek  downwards  to  the  aftmoit  part  of  the  ship's 
quarters,  where  they  are  hooked  and  drawn  tight,  so  as  to  be 
slackened  when  the  wiad  is  fair,  and  drawn  in  to  windward 
when  it  becomes  unfavourable  to  the  ship's  course. 

VAPOl'R,  a  thin  vesicle  of  water,  or  other  humid  matter 
filled  or  inflated  with  air,  which  being  rarefied,  ascends  to  a  cer- 
tain elevation  in  the  atmosphere,  and  is  there  suspended  till  it 
returns  in  rain  or  snow.  An  assemblage  of  such  vapours  con- 
stitutes what  is  called  a  cloud. 

Vapour  Bet/L    See  Bath. 

VARIATION,  is  a  term  applied  to  the  deviation  nf  the  mag. 
actio  needle,  or  compass,  from  the  true  north  point,  towards 
either  east  or  west,  called  also  Declination.  The  variation  of  the 
needle  is  properly  defined  the  angle  which  a  magnetic  needle 
suspended  at  liberty  makes  with  the  meridian  line  on  an  hori- 
zontal plane  ;  nr  sn  arch  of  the  borison,  comprehended  between 
the  true  and  magnetical  meridian.  In  the  sea  language  it  is 
usually  called  north-easting  or  north* westing.  All  magnetio 
hodios  range  themselves  in  some  sort  to  the  meridian ;  but  h  is 
rarely  that  they  fall  ia  precisely  with  it ;  in  one  place  they  de- 
cline from  the  north  to  the  east,  and  from  the  south  to  the  west ; 
aad  ia  another  place,  on  the  contrary,  from  the  north  to  the  west, 
and  from  the  south  to  the  east,  and  that,  too,  differently  at  dif- 
ferent times.  Various  are  the  hypotheses  framed  to  account  for 
this  extraordinary  phenomenon  ;  we  shall  only  mention  some 
of  the  later  and  more  probable ;  only  premising,  that  Mr.  Ra- 
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Certes's  notion,  that  a  variation  was  canted  by  a  point  in  the 
heavens ,  contending  that  it  should  be  sought  for  in  the  earth, 
and  proposes  bow  to  discover  its  place.    The  irat  is  that  of 
Gilbert,  which  U  followed  by  Cabeos,  Ice.    This  notion  in.  that 
it  it  the  earth  or  land  that  draws  the  needle  oat  of  its  meridian 
direction ;  and  hence  they  agree  that  the  needle  Tailed  more  or 
less .  as  it  wai  more  or  less  distant  from  any  great  continent ; 
consequently,  that  if  it  were  placed  in  the  middle  of  an  ocean 
equally  distant  from  equal  tracts  of  land  oo  each  side,  west  and 
westward,  it  would  not  decline  either  to  the  one  or  the  other, 
but  point  justly  north  and  soth.    Tbns  they  say,  in  the  Azores, 
which  are  equally  distant  from  Africa  on  the  east  and  America 
on  the  west,  no  variation  is  found ;  bat  as  from  the  Azores  yon  sail 
towards  Africa,  the  needle  brains  to  decline  from  the  north  to 
lh«s  east,  and  that  still  more  till  yon  reach  the  shore.    If  yon 
still   proceed  eastward,  the  declination  gradually  diminishes 
again,  by  reason  of  the  land  left  behind  on  the  west,  which  con- 
tinues to  draw  the  needle.    The  same  holds  till  yon  arrive  at  a 
place  where  there  are  equal  tracts  of  .aad  on  each  side,  and 
there  again  there  is  no  variation.    The  observations  of  our  ma- 
riners in  thtir  East  India  voyages  seem  to  confirm  this  system. 
As  they  proceed  towards  the  Cape  of  Good  Hope,  the  variation 
is  still  eastward ;  at  length  arriving  at  the  Cape  de  los  Agnillas, 
<\.  d.  of  the  needles,  the  meridian  line  then  dividing  Africa  into 
two  equal  parts,  there  is  no  variation  at  all,  but  as  they  proceed 
farther,  and  leave  the  African  cotst  on  the  west,  the  variation 
becomes  westward.    But  the  misfortune  is,  the  law  does  not 
bold  universally ;  in  effect,  a  great  number  of  observations  of 
the  variations,  in  various  parts,  made  and  collected  by  Dr.  Hal- 
ley,  overturn  the  whole  theory.  Others,  therefore,  have  recourse 
to  the  frame  and  compasses  of  the  earth,  considered  as  inter- 
woven with  rocks  and  shelves,  which  being  generally  found  to 
run  towards  the  poles,  the  needle  comes  to  have  a  general  tend- 
ency that  way,  but  which  seldom  going  perfectly  in  the  direc- 
tion of  the  meridian,  the  needle,  of  consequence,  has  commonly 
a  variation.    Others  hold  various  parts  of  the  earth  to  have 
various  degrees  of  the  magnetic  virtue,  as  some  are  more  inter- 
mixed than  others  with  heterogeneous  matters,  which  prevent 
the  free  action  or  effect  thereof.    Others  ascribe  all  to  mag* 
nctic  rocks  and  iron  mines,  which  affording  more  of  the  mag- 
netic than  other  parts,  draw  the  needle  more.    Lastly,  others 
imagine  earthquakes  or  high  tides  to  have  disturbed  and  dis- 
located several  considerable  parts  of  the  earth,  and  so  changed 
the  magnetic  axis  of  the  globe,  which  originally  was  the  same 
with  the  axis  of  the  globe  itself. 

Dr.  Hooke  communicated  to  the  Royal  Society,  in  1674,  a 
theory  of  the  variation,  the  substance  of  which  is,  that  the  mag- 
net has  its  peculiar  pole,  distant  ten  degrees  from  the  pole  of 
the  earth,  about  which  it  moves,  so  as  to  make  a  revolution  in 
370  years ;  whence  the  variation,  he  adds,  lias  altered  of  late 
about  10  or  12  minutes  every  year,  and  will  probably  so  conti- 
nue to  do  for  some  time,  till  it  begins  to  become  slower  and 
slower,  and  will  at  length  bo  stationary  and  retrograde,  and  in 
all  probability  may  return. 

Dr.  H alley,  in  his  day,  gave  another  system,  the  result  of  a 
great  number  of  observations,  and  even  of  a  great  number  of 
voyages  made  at  the  public  charge  on  this  account.  The  light 
that  excellent  author  imparted  to  this  obscure  portion  of  natu- 
ral history  is  very  great,  and  the  consequences  thereof  in  navi- 
gation, fitc.  are  very  considerable. 

From  these  observations  the  learned  author  infers,  1.  Through- 
out all  Europe  the  variation  at  this  time  is  west,  and  is  more  in 
the  eastern  parts  thereof  than  in  the  western,  increasing  that 
way.  2.  That  on  the  coast  of  America  the  variation  is  westerly, 
increasing  all  the  way  as  you  go  northerly  along  the  coast,  so 
as  to  be  about  U)°  at  Newfoundland,  nearly  30°  in  Hudson's 
Straits,  and  not  less  than  67°  in  Baffin's  Hay ;  and  that  as  you  sail 
eastward  from  thi.i  coast,  the  variation  constantly  diminishes. 
Iloncc  he  argues  that  somewhere  between  Europe  and  the  north 
part  of  America  there  must  be  an  easterly  variation,  or  at  least 
no  variation.  3.  That  on  the  coast  of  Brazil  there  is  an  east 
variation  increasing  as  you  sroto  the  southward,  so  as  to  be  12° 
at  Capo  Frio,  and  20°  and  half  over  against  Rio  Plata,  and  thence 
sailing  south-westerly  to  the  Straits  of  Magellan,  it  decreases 
to  17,  and  at  the  west  entrance  is  about  14°.  4.  That  eastward 
of  Brazil  this  easterly  variation  decreases,  so  as  to  bo  very 


and  Ascension, 


to  be  quite  gone,  ud 
loagilnde  west  frost  tae 


little  at  St  Hef< 

the  compass  point  tree  about  11°, 

Cape  of  Good  Hope.    5.  That  to  the  eastward  of  the  afestsad 
places,  a  westward  variation  begins,  mod  governs  in  aft*  n« 
Indian  Sea.  rising  to  16°  under  the  equator,  abowt  the  ssuiajai 
of  the  northern  part  of  Madagascar,  and  27 1°  in  39°  soata  lati- 
tude near  the  same  saeridian;  easterly  from  tbenee  the  vet 
variation  decreases  so  as  to  be  not  coach  above  8  at  Case  ft. 
morin,  and  about  3°  upon  the  coast  of  Java,  and  absat  tae 
Molucca  islands  to  be  quite  gone,  as  also  a  little  to  the  vesv 
ward  of  Van  Diemen's  Land.    &.  That  to  the  eastward  afar 
Moluccas  and  Van  Diemen's  Land  io  south  latitude,  there  arias 
another  easterly  variation,  which  seems  oot  so  great  est* 
former,  nor  of  so  large  eitent ;  because,  at  tbe  Isle  of  Rottenha 
it  is  more  sensibly  felt  than  upon  the?  east  coast  of  New  Gtssea: 
and,  at  the  rate  it  decreases,  it  may  well  be  supposed  that  asset 
20°  farther  eastward,  and  106  east  longitude  from  Losses,  a 
tbe  latitude  of  20°  south,  a  westerly  variation  begins.    7.  Tan 
the  variation  taken  at  Baldivia,  and  at  tbe  west  entrance  sf 
the  Straits  of  Magellan,  shews  that  tbe  east  variation  aotaiii 
the  third  observation  is  decreasing  apace,  and  that  it  casaot 
extend  many  leagues  from  the  South  Sea  into  tbe  coast  of  Pen 
and  Chili,  leaving  room  for  a  small  westerly  variation  ia  tan 
tract  of  the  unknown  world  that  lies  in  tbe  midway  betwea 
Chili  and  New  Zealand,  and  between  Hoands  Island  and  Fm. 
8.  That  in  sailing  north-west  from  St.  Helena,  by  Aseeasisa,  a 
far  as  the  equator,  tbe  variation  continues  very  small  east  a 
it  were  constantly  the  same ;  so  that  in  this  part  of  the  want 
the  course,  wherein  there  is  no  variation,  is  evidently  no  neri- 
dian,  but  rather  north-west.    9.  That  the  entrance  of  Hadsssi 
Straits,  and  the  mouth  of  Rio  Plata,  being  nearly  under  the 
same  meridian  at  tbe  one  place,  the  needle  varies  29|°  west;  si 
the  other  20|c  east.    This,  he  says,  demonstrates  the  insets* 
bility  of  reconciling  these  variations  by  the  theory  of  Boat, 
which  is  by  two  magnetical  poles,  and  an  axis  inclined  Is  ne 
axis  of  the  earth :  whence  it  would  follow,  that  under  the  sane 
meridian  the  variation  should  in  all  places  be  the  same.   Pisa 
these  circumstances  tbe  learned  author  takes  occasion  to  assert, 
"  that  the  whole  globe  of  the  earth  is  one  great  magnet,  aavisr 
four  magnetical  poles  or  points  of  attraction ;  near  each  ask  at 
the  equator  two;  and  that  in  those  parts  of  the  world  wkseast 
nearly  adjacent  to  any  one  of  these  magnetical  poles,  the  sees* 
is  governed  thereby,  the  nearest  pole  being  always  stewsnv 
nant  over  the  more  remote."    Tbe  pole   which  at  present  h 
nearest  to  us,  he  conjectures  to  lie  in  or  near  the  menmsaef 
the  Land's  End  of  England,  and  not  above  7°  from  tbe  arctic  pale; 
by  this  pole  the  variations  in  all  Europe  and  Tartary.  and  tat 
North  Sea,  are  principally  governed,  though  still  with  tone  re- 
gard to  the  other  northern  pole,  whose  situation  is  in  tbe  ncri- 
dian,  passing  about  the  middle  of  California,  and  about  15*ft*a 
the  north  pole  of  the  world,  to  which  the  middle  has  elietv 
respect  in  all  North  America,  and  in  tbe  two  oceans  on  etna 
side  thereof,  from  the  Azores  westward,  to  Japan,  and  fartfcet 
The  two  southern  poles,  he  imagines,  arc  rather  farther  cUsast 
from  the  south  pole  of  the  world,  the  one  about  16°  tbeiefronBi 
meridian,  20°  to  the  westward  of  Magellan's  Straits,  or  86*  wt* 
from  London  ;  this  commands  the  needle  in  all  South  Ai 
in  the  Pacific  ocean,  and  the  greatest  part  of  tbe  Elhiopk* 
The  other  seems  to  have  tbe  greatest  power  and  the  target* 
dominion  of  all,  as  it  is  the  most  remote  from  the  pole  of  as 
world,  being  little  less  than  20°  distant  therefrom  in  tseawri- 
dian  which  passes  through  New  Holland  and  the  island  of  Ce- 
lebes, about  1200  east  from  London ;  this  pole  is  predosahnstn 
the  south  part  of  Africa,  in  Arabia  and  the  Red  sea,  in  Pfraa, 
India,  and  its  islands,  and  all  over  the  Indian  Sea,  frost  the 
Cape  of  Good  Hope  eastwards  to  the  middle  of  the  Great  Ssstl 
Sea,  that  divides  Asia  from  America.     Such  seems  to  be  uv 
present  disposition   of  the  magnetical    virtue  throughout  1st 
whole  globe  of  the  earth.    It  remains  to  shew  how  this  hypothe- 
sis accounts  for  all  the  variations  that  have  been  observed sf 
late,  and  how  those  variations  answer  to  the  several  resstrls 
which  Dr.  Halley  made. 

It  is  plain,  as  our  European  north  pole  is  in  the  meridian  of  us 
Land's  End  of  England,  all  places  more  easterly  than  that  ■■ 
have  it  on  the  west  side  of  tbe  meridian ;  and  consequently  tst 
needle,  respecting  it  with  its  northern  point,  will  have  a  west* 
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erly  variation,  which  will  •till  be  greater  as  yon  go  to  the  east- 
ward, till  you  come  to  tome  meridian  of  Russia,  where  it  will 
be  the  greatest,  and  from  thence  will  decrease  again.  Accord- 
ingly, in  fact  we  find  that  at  Brest  the  variation  was  hot  1$°,  at 
London  4}°  (in  1683)  and  at  Dsntzic  7°  west. 

Again,  to  the  westward  of  the  meridian  of  Land's  End,  the 
needle  ooght  to  have  an  easterly  variation,  were  it  not  that  by 
approaching  the  American  north  pole  (which  lies  on  the  west 
aide  of  the  meridian,  and  seems  to  be  of  greater  force  than  this 
other)  the  needle  is  drawn  thereby  westward,  so  as  to  counter- 
balance the  direction  given  by  the  European  pole,  and  to  make 
a  small  west  variation  in  the  meridian  of  the  Land's  End  itself. 
Yet,  about  the  Isle  of  Tercera,  it  is  supposed  our  nearest  pole 
may  so  far  prevail  as  to  give  the  needle  a  little  turn  to  the  east, 
though  but  for  a  very  little  space,  the  counterbalance  of  those 
two  poles  admitting  no  considerable  variation  in  all  the  east- 
ern ports  of  the  Atlantic  ocean,  nor  upon  the  west  coasts  of 
England  and  Ireland,  France,  Spain,  and  Barbary.  But  to  the 
westward  of  the  A  sores,  the  power  of  the  American  pole  over- 
coming that  of  the  European,  the  needle  has  chiefly  respect 
thereto,  and  turns  still  more  and  more  towards  it  as  we  approach 
it.  Whence  it  comes  to  pass,  that  on  the  coast  of  \irginia, 
New  England,  Newfoundland,  and  in  Hudson's  Straits,  the  va- 
riation is  westward,  that  tB%  it  decreases  as  you  go  from  thence 
towards  Europe,  so  that  it  is  less  in  Virginia  and  New  Eng- 
land than  in  Newfoundland  and  Hudson's  Straits. 

2.  This  westerly  variation  again  decreases  as  you  pass  over 
North  America,  and  about  the  meridian  of  the  middle  of  Califor- 
nia, the  needle  again  points  due  north ;  and  from  thence  west- 
ward to  Yedzo  and  Japan,  it  is  supposed  the  variation  is 
easterly,  and  half  sea  over  not  less  than  16° ;  and  that  this 
cast  variation  extends  over  Japan,  Yedso,  Tartary,  and  part 
of  China,  till  it  meets  with  the  westerly,  which  is  governed 
by  the  European  north  pole,  and  which  is  the  greatest  some- 
where in  Russia. 

3.  Towards  the  south  pole  the  effect  is  much  the  same,  only 
that  here  the  south  point  of  the  needle  is  attracted.  Whence 
it  will  follow,  that  the  variation  on  the  coast  of  Brazil,  at  the 
river  of  Plata,  and  so  on  to  the  Straits  of  Magellan,  should  be 
easterly,  if  we  suppose  a  magnetical  pole  situate  about  20° 
more  westerly  than  the  Straits  of  Magellan.  And  this  easterly 
variation  extends  eastward  over  the  greatest  part  of  the  Ethio- 
pia sea,  till  It  be  counterpoised  by  the  virtue  of  the  other  south- 
ern pole,  as  it  is  about  midway  between  the  Cape  of  Good  Hope 
and  the  Isles  of  Tristan  d'Alcunha. 

4.  From  thence  eastward,  the  Asiatic  sooth  pole  becoming  pre- 
valent, and  the  south  point  of  the  needle  being  attracted  thereby, 
there  arises  a  west  variation  very  great  in  quantity  and  ex- 
tent,  because  of  the  great  distance  of  this  magnetical  pole  from 
the  pole  of  the  world.  Hence  it  is,  that  in  all  the  Indian  seas, 
as  far  as  New  Holland,  and  farther,  there  is  constantly  a 
west  variation,  and  that  under  the  equator  itself  it  rises  to  no 
less  than  11°  where  it  is  most  And  that  about  the  meridian  of 
the  island  of  Celebes,  being  likewise  that  of  this  pole,  this 
westerly  variation  ceases,  and  an  easterly  one  begins,  which 
reaches  to  the  middle  of  the  South  Sea,  between  New  Zealand 
and  Chili,  leaving  room  for  a  small  west  variation,  governed 
b>  the  American  south  pole. 

6.  From  the  whole  it  appears  that  the  direction  of  the  needle 
in  the  temperate  and  frigid  zones  depends  chiefly  upon  the  coun- 
terpoise of  the  forces  of  two  magnetical  poles  of  the  same 
nature;  as  also  why,  under  the  same  meridian,  the  variation 
should  be  in  one  place  201"  west,  and  in  another  201"  east. 

6.  In  the  torrid  zone,  and  particularly  under  the  equinoctial, 
respect  most  be  had  to  all  the  four  poles,  and  their  position  must 
be  well  considered,  otherwise  it  will  not  be  easy  to  determine 
what  the  variation  shall  he,  the  nearest  pole  being  always  strong- 
est; yet  not  so  as  not  to  be  couuterbalanced  sometimes  by  the 
united  forces  of  two  more  remote.  Thus  in  sailing  from  St. 
Helena  by  the  isle  of  Ascension  to  the  equator,  on  the  north- 
west course,  the  variation  is  very  little  easterly,  and  in  that 
whole  tract  is  unalterable ;  because  the  South  American  pole, 
which  is  considerably  the  nearest  in  the  aforesaid  places,  re- 
quiring a  great  easterly  variation,  is  counterpoised  by  the  con- 
trary attraction  of  the  North  American  and  the  Asiatic  sooth 
poles;  each  whereof  singly  is,  in  these  parts,  weaker  than  the 


American  south  pole,  and  upon  the  north-west  course  the  dis- 
tance from  this  latter  is  very  little  varied ;  and  as  yoo  recede 
from  the  Asiatie  south  pole,  the  balance  is  still  preserved  by  an 
access  towards  the  North  American  pole.  In  this  case,  n*> 
notice  is  taken  of  the  Eoropean  north  pole,  its  meridian  being  a 
little  removed  from  those  of  these  places,  aud  of  itself  requiring 
the  same  variations.  And  after  the  same  inauner  may  the 
variations  in  other  places,  under  and  near  the  equator,  be  ac- 
counted for. 

Variation  of  the  Vmrimtion,  is  the  change  for  the  declination 
of  the  needle,  observed  at  different  times  in  the  jauic  place. 
This  variation  was  first  discovered  by  Mr.  Henry  (Sell i brand, 
by  comparing  the  observations  made  at  different  limes  near  the 
same  place  by  Mr.  Burrougb,  Mr.  Guntcr,  an  J  himself,  and  the 
discovery  was  soon  known  abroad  ;  for  Kirchcr,  in  hi*  treatise 
intitled  "  Magnes,"  says,  that  our  countryman,  Mr.  John 
Creates,  had  informed  him  of  it ;  and  then  gives  a  letter  of  the 
famous  Mersennus,  containing  a  very  distinct  account  of  it. 
Indeed,  in  the  History  of  the  Royal  Academy  of  Sciences  at 
Paris,  it  is  said  by  M.  de  Fontinetti.  that  the  learned  Gasscndi 
himself  acknowledged  that  he  had  before  rcceiied  information 
of  Gelli  brand's  discoveries.  This  change  is  gradual  and  univer- 
sal, and  not  accountable  for.  According  to  Or.  1 1  alley,  the 
variation  of  the  variation  of  the  compass  is  supposed  to  be 
owing  to  the  difference  of  velocity  of  the  motions  of  the  internal 
and  external  parts  of  the  globe.  Such  are  the  irregularities 
that  experience  has  shewn  us  in  the  variation  of  the  magnetic 
needle,  which  appear  so  considerable,  that  we  cannot  think  it 
wholly  under  the  direction  of  one  general  and  uniform  law  :  but 
rather  conclude,  with  the  learned  and  judicious  Dr.  G.  Knight, 
that  it  is  influenced  by  various  and  different  magnetic  attrac- 
tions, in  all  probability  occasioned  by  heterogeneous  composi- 
tions in  the  great  magnet,  the  earth. 

VARNISHING.  Varnish  is  a  clear  limpid  floid,  which  hard- 
ens without  losing  its  transparency.  It  is  used  by  painters, 
gilders,  fico.  to  give  a  lustre  to  their  works,  and  to  preservo  and 
defend  them  from  the  air  and  moisture.  A  coat  of  varnish 
ooght  to  possess  the  following  properties : 

1.  It  roust  exclude  the  action  of  the  air;  because  wood  and 
metals  are  varnished  to  defeod  them  from  decay  and  rust.  2. 
It  must  resist  water;  else  the  ellect  of  the  varnish  could  not 
be  permanent  3.  It  ought  not  to  alter  the  colours  it  is  intended 
to  preserve.  It  is  necessary,  therefore,  that  every  varnish 
should  be  easily  spread  over  the  surface,  without  leaving  pores 
or  cavities,  that  it  should  not  crack  or  scale,  and  that  it  should 
resist  water. 

Resins  are  the  only  bodies  that  possess  these  properties ; 
they  must  therefore  form  the  basis  of  every  varnish.  For  this 
purpose  they  must  be  dissolved  as  minutely  diiided  as  possi- 
ble, and  eombincd  so  that  the  imperfections  of  those  that  might 
be  disposed  to  scale  may  be  corrected  by  others.  Resins  may 
be  dissolved  by  three  ngents :  I.  by  fixed  or  fat  oil ;  2.  by  vo- 
latile or  essential  oil ;  3.  by  spirit  of  wine.  Accordingly  we 
have  three  kinds  of  varnish ;  fai  or  oily  vrnitk,  estemttml  tmr- 
ni#*,  and  spirit  txrnuk.  And  these  agents  are  of  such  a  nature 
as  either  to  dry  up  and  become  bard,  or  else  to  evaporate  and 
fly  off,  leaving  the  resin  fixed  behind. 

Varnishes  should  be  carefully  kept  from  dust,  and  in  very 
clean  vessels:  they  should  be  laid  thin  and  even  with  a  large 
flat  brush,  the  strokes  being  drawn  all  one  way.  A  warm  room 
does  best  for  varnishing  in,  cold  chills  the  varnish  and  prevents 
it  from  lying  even. 

Varnishes  are  polished  with  pumice-stone  and  tripoli.  The 
pumice-stone  reduced  ton  fine  powder  is  put  upon  a  piece  of  serge 
moistened  with  water;  aud  with  this  the  varnished  substance  is 
rubbed  equally  and  lightly.  The  tripoli,  also  reduced  to  a  fine 
powder,  is  pot  upon  a  clean  woollen  cloth  moistened  with  olive 
oil,  with  which  the  polishing  is  performed.  The  varnish  is  then 
wiped  with  soft  linen,  and  when  dry,  cleaned  with  starch,  or 
Spanish  white,  and  rubbed  with  the  palm  of  the  hand,  or  a  linen 
eloth. 

Fmi  Oil  Vmrniik.— Fixed  or  fat  oil  does  not  evaporate,  nor 
become  dry  of  itself.  And  therefore  to  make  it  dry  it  is  boiled 
with  metallic  oxydes.  Litharge  is  generally  used  for  this  pur- 
pose. Oil  so  prepared  is  called  efrviaw-oif.  But  to  aooeleraU 
the  drying  of  oil-varnish,  we  add  oil  of  turpentine* 


1024 


V  A  R 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


IAU 


Gum-copal  find  amber  are  the  substances  chiefly  employed 
in  oil  varnishes ;  the  oopaJ  is  white,  and  used  for  varnishing 
light,  the  amber  for  dark  colours.  Before  mixing  them  with 
the  oil,  it  is  best  to  dissolve  them;  because  they  are  then  in  less 
danger  of  being  scorched,  the  varnish  Is  also  more  beautiful. 
They  should  be  melted  in  an  iron  pot ;  they  are  in  a  proper 
state  for  receiving  the  oil  when  they  offer  no  resistance  to  the 
iron  spatula,  and  run  off  from  it  drop  by  drop. 

To  make  oil  varnish,  pour,  by  little  and  little,  six  or  eight 
ounces  of  drying  oil  among  sixteen  ounces  of  melted  copal  or 
amber,  constantly  stirring  the  ingredients  with  the  spatula. 
When  the  oil  is  well  mixed  with  the  copal  or  amber,  take  it  off 
the  fire ;  and  when  nearly  cool,  put  in  sixteen  ounces  of  the 
essence  of  Veniee  turpentine.  The  varnish  should  be  passed 
through  a  linen  cloth.  Oil  varnishes  become  thick  by  keeping ; 
when  they  are  to  be  used,  it  is  only  necessary  to  pour  in  a  little 
Venice  turpentine,  and  put  them  a  short  time  on  the  fire.  Less 
turpentine  is  necessary  in  summer  than  winter ;  too  mnch  oil 
hinders  the  varnish  from  drying ;  when  too  little  is  used,  it 
cracks  and  does  not  spread  properly. 

To  make  the  beet  White  Hard  Varnish. — Rectified  spirits  of 
wine,  2  galls. ;  gum  ancine,  4oz. ;  gum  mastich,  1  lb. ;  gum  san- 
darach,  6  lbs.  Put  these  into  a  clean  can  or  bottle  to  dissolve, 
in  a  warm  place,  frequently  shaking  it;  when  the  gum  is  dis- 
solved, strain  it  through  a  lawn  sieve,  and  it  is  then  fit  to  use. 

Slack  Varnish  for  Coaches  andiron  Work. — This"  varnish  is 
composed  of  asphalturo,  resin,  and  amber,  melted  separately, 
and  afterwards  mixed,  the  oil  is  then  added,  and  afterwards 
the  turpentine,  as  directed  above.  The  proportions  are,  twelve 
ounces  of  amber,  two  of  resin,  two  of  asphaltum,  six  of  oil,  and 
twelve  of  turpentine. 

A  Varnish  for  rendering  Silk  Impenetrable  to  Water  and  Air. — 
To  render  linsced-oil  drying,  boil  it  with  two  ounces  of  sugar  of 
lead,  and  three  ounces  of  litharge,  for  every  pint  of  oil,  till  the 
oil  has  dissolved  them ;  then  put  a  pound  of  bird-lime,  and  half 
a  pint  of  the  drying  oil,  into  an  iron  or  eopper  pot  holding 
abont  a  gallon,  and  let  it  boil  gently  over  a  slow  charcoal  fire, 
till  the  birdlime  ceases  to  crackle ;  then  pour  upon  it  two  pints 
and  a  half  of  drying  oil,  and  boil  it  for  about  an  hour  longer, 
stirring  it  often  with  an  iron  or  wooden  spatula.  As  in  boiling 
the  varnish  swells  much,  the  pot  should  be  removed  from  the 
fire,  and  replaced  when  the  varnish  subsides.  While  it  is  boil- 
ing it  should  be  occasionally  examined,  to  determine  whether 
it  has  boiled  enough.  For  this  purpose  take  some  of  it  upon 
the  blade  of  a  largo  knife,  and  after  rubbing  the  blade  of  an- 
other knife  upon  it,  separate  the  knives  ;  and  when  on  their  se- 
paration the  varnish  forms  threads  between  the  two  knives,  it 
has  boiled  enough,  and  should  be  removed  from  the  fire.  When 
it  is  almost  cold,  add  about  an  equal  quantity  of  spirits  of  tur- 
pentine ;  mix  both  well  together,  and  let  the  mass  rest  till  the 
next  day ;  then  having  warmed  it  a  little,  strain  and  bottle  it. 
If  it  is  too  thick,  add  spirits  of  turpentine.  This  varnish  should 
be  laid  upon  the  stuff  when  perfectly  dry,  in  a  lukewarm  state ; 
a  thin  coat  of  it  upon  one  side,  and  about  twelve  hours  after 
two  other  coats  should  be  laid  on,  one  on  each  side ;  and  in 
twenty-four  hours  the  silk  may  be  used. 

Blanchard's  Air  Balloon  Varnish. — Dissolve  elastic  gum 
(Indian-rubber,)  cut  small,  in  five  times  its  weight  of  spirits  of 
turpentine,  by  keeping  them  some  days  together ;  then  boil  one 
ounce  of  this  solution  in  eight  ounces  of  drying  linseed-oil  for  a 
few  minutes,  and  strain  it:  use  it  warm. 

Essential  Oil  Varnish.— The  essential  varnishes  consist  of  a 
solution  of  resin  in  oil  of  turpentine.  This  varnish  being 
applied,  the  turpentine  evaporates,  leaving  the  resin  behind. 
They  are  commonly  used  for  pictures. 

To  dissolve  Gum  Copal  in  Oil  of  Turpentine.— -The  quantity  to 
be  dissolved  should  be  put  into  a  glass  vessel  capable  of  con- 
taining at  least  four  times  that  quantity,  and  it  should  be  high 
in  proportion  to  its  breadth.  Reduce  two  ounces  of  copal  to 
small  pieces,  put  them  into  a  proper  vessel.  Mix  a  pint  of 
oil  of  turpentine  with  one-eighth  its  quantity  of  spirit  of  sal 
ammoniac ;  shake  tbem  well  together ;  put  them  to  the  copal, 
cork  the  glass,  and  tie  it  over  with  a  string  of  wire,  making  a 
small  hole  through  the  cork.  Set  the  glass  in  a  sand  heat  so 
regulated  as  to  make  the  contents  boil  as  quickly  as  possible, 
but  so  gently,  that  the  air-babbles  may  be  counted  as  they  rise  J 


from  the  bottom.  The  same  heat  mast  be: kept  op  till  tatnk, 
tion  is  complete.  It  requires  accurate  attention  to  sueeeai  is 
this  operation*  After  the  spirits  are  mixed  they  saoaM  at  pat 
to  the  copal,  and  the  necessary  degree  of  beat  given  as  seam 
possible.  It  should  likewise  be  kept  op  with  the  a taostrenv 
laritj.  If  the  heat  abates,  or  the  spirits  boil  quicker  thai  s 
necessary,  the  solution  will  immediately  atop,  and  with  nt 
same  materials  will  afterwards  be  in  vain  to  proceed:  hat  if 
properly  managed,  the  sal  ammoniac  spirit  will  gradaaaj  av 
scend  from  the  mixture,  and  attack  the  oopal,  which  win  sad 
and  dissolve,  except  a  very  small  quantity  that  will  leaw* 
undissolved.  The  vessel  should  not  be  opened  till  sosjs  tint 
after  it  has  cooled,  as  it  has  happened  that  oa  eacorkiag  tk 
vessel  when  it  was  not  warm  enough  to  affect  the  hand*  that  or 
contents  have  been  blown  against  the  ceiling.  Ths  spirit  a* 
turpentine  should  bo  of  the  best  quality,  had  from  Apothecaries' 
Hall.  This  varnish,  though  a  rieb  deep  colour  ia  the  aside, 
gives  no  colour  to  the  pictures  it  is  laid  on.  U  left  in  theeaus  a 
remains  tacky  a  long  time;  but  iu  a  warm  room,  or  them, it 
dries  ns  other  tarpentine  varnishes. 

Spirit  Varnishes. — When  resins  are  dissolved  in  alceeeUsnrJu 
of  wine,)  the  varnish  dries  speedily,  bnt  cracks.  This  hah  s 
corrected  by  adding  a  small  quantity  of  oil  of  turneries,  ana 
renders  it  brighter  and  less  brittle  when  dry. 

To  dissolve  Gum  Copal  in  Spirits  of  Wina.— Dissolve  haVai 
ounce  of  camphor  in  a  pint  of  alcohol,  pat  it  into  a  ci 
glass,  add  four  ounces  of  copal  in  small  pieces  ;  set  it  is  a 
heat,  so  regulated  that  the  air-bubbles  may  be  ^Minted  as  they 
from  the  bottom ;  and  continue  the  same  heat  till  the 
is  completed.  Camphor  acts  more  power  folly  nnoa  copsJana 
any  other  substance.  If  copal  finely  powdered  be  labewsvna 
a  small  quantity  of  dry  camphor  in  the  mortar,  the  whale 
becomes  in  a  few  minutes  a  tough  coherent  mass.  Tbeawtt 
economical  method  is  to  set  the  vessel  which  contains  tfcssav 
tion  by  for  a  few  days ;  and  when  perfectly  settled,  post  af 
the  clear  varnish,  and  leave  the  residuum  for  a  future  oparita. 
This  is  a  very  bright  solution  of  copal,  avnd  an  exeeUeatvaama 
for  pictures,  besides  being  an  improvement  in  fine  japan  vorti, 
as  the  stoves  used  in  drying  thoso  articles  may  drive  off  Ik 
camphor  entirely,  and  leave  the  copal  pure  and  coJoavkaseaai 
the  work.  Copal  dissolves  in  spirits  of  turpentine,  by  tseasaV 
tion  of  camphor,  with  the  same  facility,  bnt  not  in  the  sane 
quantity,  as  in  alkohol. 

A  Varnish  for  Wainscot,  Cane  Chairs  f  jrc. — Dissolve  ia  assart 
of  spirits  of  wine,  eight  ounces  of  gum-sandarach,  two  sasui 
of  seed-lac,  and  four  ounces  of  resin ;  then  add  six  •sects  af 
Venice- turpentine.  If  the  varnish  is  to  produce  a  rescsher, 
more  of  the  lac  and  less  of  the  sandarach  should  be  awai,  aid  i 
little  dragon's  blood  should  be  added.  This  varnish  k  voj 
strong. 

A  Vamishfor  Toilet  Boxes,  Cases ,  Fans,  4*c— Dissolft  tat 
ounces  of  gum-mastich,  and  eight  ounces  of  gam 
a  quart  of  alcohol ;  then  add  four  ounces  of  Veniee  t 

A  Varnish  for  Violins,  and  other  Musical  Inst 
four  ounces  of  gum  sandarach,  two  ounces  of  lac,  one  oases  af 
gum-elemi,  into  a  quart  of  alcohol,  and  hang  them  over  a  awr 
fire  till  they  are  dissolved ;  then  add  two  ounces  of  tavamnw. 

Vamishfor  employing  Vermilion  for  Painting  Ttyuipajtt  h 
a  quart  of  alcohol  dissolve  six  ounces  of  gum  sandafadk  that 
ounces  of  gum  lac,  and  four  ounces  of  resin ;  add  six  exam 
of  the  cheapest  kind  of  turpentine  afterwards:  mixk  wast 
proper  quantity  of  vermilion  when  used. 

Seed  Lac  Varnish. — Put  one  quart  of  spirits  of  wineia  a  •ak- 
in outbed  bottle,  add  eight  ounces  of  seed-lac,  clear  and  free  awn 
dirt ;  let  it  stand  two  days  or  longer  in  a  warm  place,  ■snaky 
it  often.  Strain  it  through  a  flannel  into  another  awtus^awii 
will  be  fit  for  use. 

Shell-Lac  Varnish.— Tike  one  quart  of  spirits  of  wine,«gk 
ounces  of  thin  transparent  shell  lac,  which  ifmelted  in  tsnaanc 
of  a  candle,  will  draw  ont  in  fine  long  hair ;  mix  and  shake  these 
together,  and  let  them  stand  in  a  warm  place  for  two  day  a  sat 
it  will  be  ready  for  use.  This  varnish  is  softer  than  thatawdc 
from  seed-lac,  and  not  so  useful,  but  may  be  mixed  with  k  hr 
varnishing  wood,&c. 

White  Vamishfor  dock  Faces,  ^c— Take  of  highly  leetawJ 
spirits  of  wine  one  pint,  which  divide  into  lour  parts  i  man  mil  sat 
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ptrt  with  half  an  ounce  of  gum-roastich  in  a  phial,  one  part  of  | 
spirits,  and  half  an  ounce  of  gum- sand  a  racb  in  another  phial, 
one  part  of  spirits,  and  half  an  ounce  of  the  whitest  parts  of  gum- 
benjamin.  Then  mix  and  temper  them  to  your  mind,  nnd  it 
may  not  lie  amiss  to  add  a  little  bit  of  white  resin,  ochre.  Venire 
turpentine,  in  the  mastich  bottle,  to  give  a  gloss.  If  your  >arni«li 
be  strong  and  thick,  add  spirits  of  wine  only  ;  if  hard,  some  dis- 
solved mastich ;  if  soft,  some  sandarach  of  benjamin.  When 
you  have  brought  it  to  a  proper  temper,  warm  the  silvered  plate 
before  the  fire  (if  a  clock  face,  taking  care  not  to  melt  the  wax,) 
and  with  a  flat  camel's  hair  pencil  stroke  it  all  over  until  no 
white  streaks  appear,  and  this  will  preserve  silvering  many 
years. 

VASE.     See  Vns. 

VATLT.  in  Architecture,  an  ached  roof,  so  contrived  that 
the  stones  which  form  it  sustain  each  other.  Vaults  are,  on 
many  occasio-  4,  to  he  preferred  to  soffits  or  ceilings,  as  they 
give  a  greater  height  and  elevation,  and  are  besides  more  firm 
nnd  durable. 

VAULTING,  in  the  article  Gymnastics,  page  430,  we  refer- 
red  to  the  word  Vaulting  tor  this  branch  of  those  physical  ex- 
ercises.— By  means  of  a  very  simple  instrument  a  great  number 
of  our  most  useful  exercises  in  vaulting  may  be  executed.  The 
figures  0  and  7  of  the  plate  Gymnastic  Exercises  can  be  em- 
ployed to  perform  all  the  exploits  of  the  pole.  The  vaulting 
beam  i  A,  fixed  between  the  two  standards  c  o\  renders  it  lit 
for  performing  on  it  all  the  elementary  exercises  of  vaulting.  \ 
board  with  the  edges  rounded,  placed  in  the  same  direction, 
between  the  standards,  may  serve  to  accustom  young  people  to 
walk  on  narrow  objects,  fixed  at  several  elevations.  The  same 
board,  as  in  cj\  fig.  7.  fixed  like  the  pole,  can  be  employed  with 
advantage  to  accustom  them  to  raise  the  body  as  high  as  possi- 
ble, supported  only  by  the  last  phalanges  of  the  fingers.  A  rope 
with  a  small  sack  filled  with  sand  at  each  end.  two  little  iron 
spikes  to  support  and  make  it  easily  moveable  upwards  and 
downwards,  presents  the  most  useful  and  least  dangerous  instru- 
ment to  exercise  boys  in  every  kind  of  jumping. — Those  who 
have  but  a  small  room,  in  order  to  exercise  the  arms,  may  fix 
in  one  of  the  corners,  at  six  or  eight  feet  from  the  ground,  and 
from  one  wall  to  ihe  other,  a  strong  pole,  eight  feet  long  and 
three  inches  tliiek,  on  which  the  following  exercises  can  be  per- 
formed, which  are  the  most  useful  in  increasing  prodigiously  the 
strength  of  the  upper  limbs. 

Hanging  by  both  A  rm*t  Figure  7,  No.  1  and  4. — Here  the  two 
arms  ought  to  support  for  severpl  minutes  trie  whole  weight  of 
the  bod),  by  which  they  will  be  stretched  while  all  the  other 
parts  of  the  body  hang  loose.  This  cannot  be  done  by  children 
of  a  weak  constitution,  for  it  is  necessary  that  they  should  raise 
their  knees,  and  for  safety,  some  one  should  remain  near  them 
to  prevent  their  falling.  In  descending,  let  both  hands  go  at 
once,  and  lizht  on  both  points  of  the  feet,  the  knees  bent  as  a 
bird  alights,  and  the  upper  part  of  the  body  inclined  forwards. 

Hanging  altrrnatrhj  on  one  Hand  and  Foot.  No.  3. 

Hanging  on  both  Hands,  the  Sails  turned  in  tide.  No.  1  and  4. 

Hanging  on  both  Arms  outside,  like  No.  «Y —  In  thfcs  position 
communicate  to  the  body  n  swinging  movement  backwards  and 
forwards  :  and  aft'-r  balancing  a  moment  jump  backwards,  let  go 
both  hands  at  once,  and  come  down  on  the  points  of  the  feet. 

Sliding  Sidrurtt/t.~'V\i\*  consists  in  bringing  the  body  from 
one  end  of  the  pole  to  the  other,  by  moving  upon  it  one  hand 
after  another  in  an  oblique  direction.  Children  of  a  weak  con- 
stitution ought,  during  this  action,  to  be  a  little  sustained  in  the 
loins  ;  and  it  is  necessary  to  oblige  thi«n,  during  the  exercise, 
to  raise  their  knees  as  high  as  possible,  and  to  move  them  in 
concert  with  the  arms. 

Hand  orer  Hand. — Fixed  on  the  pole,  as  is  represented  in 
No.  4.  mo\e  forwards  and  backwards,  passing  one  hand  over 
the  other,  carefully  observing  in  the  beginning  to  fix  the  hands 
not  too  far  from  one  another. 

Adr anting  by  Jump* %— Or  moving  both  hands  at  once  from 
one  place  to  another  ;  at  first  forwards  from  one  end  of  the 
frole  to  the  other,  and  after  that  the  same  exercise  in  a  contrary- 
direction. 

Hanging  on  the  Elbows  Imekwardi,  and   Balancing. — In  this 
movement  it  is  necrssary  in  jumping  down,  to  let  go  both  arms 
■t  once,  in  the  very  moment  the  feet  are  moving  backwards. 
It*. 


Changing  both  Hands  at  once, — Is  to  take  several  times  alter* 
nately  the  position  as  figs.  I  and  4,  without  coming  on  the  ground. 

Right  about  Face, — Is  one  of  the  most  difficult  of  these  ex* 
ercis<*s ;  it  ought  therefore  to  be  made  very  gently.  Fixed  as 
in  No.  4.  after  having  raised  the  body  as  high  as  possible,  let 
go  both  hands  at  once,  bring  them  on  the  pole  in  an  opposite 
direction,  as  you  were  before.  By  this  movement  the  body  has 
made  right  about  face. 

To  turn  orrr.  No.  fl.— The  hands  fixed  as  before;  after  a 
strong  movement  of  impulse,  bring  your  legs  upwards  and  he 
upon  the  pole  with  the  girdle,  or  if  yuu  can  well  support  jour- 
self  without  loosening  your  hands,  turn  round  the  pole"  and 
come  on  your  feet. 

This  is  the  genuine  Salto  mortale,  fixed  by  the  hands  or  feet 
over-head.  The  same  exercise  can  be  done  hating  the  hands 
fixed  as  in  number  A  and  6. 

To  Slide  down. — Sitting  in  the  middle  of  the  pole,  both  hands 
fixed  on  one  side  of  the  body,  to  the  right  for  example.  The 
right  hand  near  the  right  hip,  the  nail  turned  to  the  face,  the 
hands  strongly  fixed.  From  this  position  slide  gently  forward, 
and  you  will  hang  on  both  arms  ;  after  having  turned  over,  come 
up  again,  sit  upon  the  poles  as  before,  and  repeat  the  exercise 
several  times  on  both  sides  without  coming  on  the  ground. 

Leaping. — In  general,  of  all  the  leaps,  the  most  sure,  useful, 
and  airreeable,  is  the  vaulting  in  a  straight  direction,  and  is 
that  which  we  can  employ  on  a  great  many  occasions.  A  man 
who  has  acquired  the  facility  to  perform  it  well,  may  <  astly 
jump  over  objects  of  his  own  height,  and  even  more,  without 
any  danger  whatever. 

The  first  exercises  which  we  ought  to  make  in  order  to  sup- 
ple all  the  joints,  are  in  general,  the  most  useful  and  profitable 
for  every  kind  of  jump. 

In  raising  the  knees  and  supporting  the  body  in  equilibrium 
upon  the  hands,  bring  the  legs  several  times  up  and  down  with- 
out touching  the  beam  with  any  other  part  of  the  body.  Alter  hav- 
ing practised  this  exercise  a  little  time,  it  w  ill  be  very  easy  for  any 
body  to  stand  on  the  beam,  since,  to  rise  up  from  the  first  po- 
sition, there  is  nothing  else  to  be  done  than  to  bend  the  bod)  a 
little  forwards,  bring  the  her  I  of  the  right  foot  before  the  ancle 
of  the  left,  and  rise  up  gently.  To  come  down,  the  knees  bent 
gradually,  the  hands  come  on  Ihe  beam,  and  ;ts  soon  as  the 
weight  of  the  body  lies  upon  them,  the  feet  leave  their  place, 
and  take  their  first  position. 

In  Walking  forwards,— From  the  first  position,  bring  one 
hand  forwards  by  sliding  it  close  to  the  other,  till  the  last  arti- 
culation of  the  thumb  of  the  moving  hand  comes  in  the  din  ctiou 
of  the  nail  of  the  other,  and  then  continue  on  the  same  way 
till  you  can  perform  it  with  ease,  always  ob$cr\iiig  an  equal 
distance  in  your  steps. 

In  Walking  backwards, — The  same  exercise,  mntjng  back- 
wards,  though  much  more  difficult  than  the  prccrMiugr,  ma}  he 
executed  very  soon  by  those  who  have  well  oIlvtmi!  the  rules 
of  the  former.  Here,  while  the  hands  arc  moving  backward, 
the  upper  part  of  the  body  is  kept  forward. 

Jumping  between.— To  perform  this  exercise  easily,  place  the 
beam  the  height  of  the  middle  of  the  thigh  ;  put  Imth  bands 
upon  it,  and  by  giving  a  little  impulse  upwards,  brings  Imih  feet 
at  once,  close  between  the  hands,  without  run\ iug  ihcm  from 
their  place,  and  continue  the  same  exercise  until  it  can  be  done 
easily.  Having  acquired  some  dexterity  in  this,  try.  In  jump- 
ing in  the  same  manner,  to  pass  one  leg  tliiourli  the  lund*.  and 
return  without  touching  the  beam  with  it.  In  p;ivsin<c  the  Iry 
through,  the  body  is  kept  backward,  and  in  bringing  it  back,  it 
is  bent  forward.  Do  the  same  with  both  leg*  together,  obseri- 
ing  the  same  rules. 

Jumping  through. — Here  it  is  necessary  to  hate  some  one  to 
stand  by  to  assist;  and  in  the  beginning  this  exercise  ought  to 
be  made  with  very  great  precision.  The  prcc  cding  exercises  hav- 
ing been  well  made,  it  will  be  vcrv  easy  to  jump  through  the  hands, 
because  there  is  nothing  else  to  be  observed  than  to  push  the 
hod)  forwards  and  let  both  hands  go  at  once  after  the  legs  are 
passed  through  the  hands  in  a  straight  direction. 

Jumping  over.— This  manner  of  jumping  is  very  agreeable 

and  sure,  because  in  the  action  wc  have  always  the  power  to 

direct  the  body  with  the  greatest  ease  in  whatever  direction 

we  please.   Placed  before  the  beam,  which  is  at  first  as  high  am 
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the  hips,  lay  both  bands  upon  it,  thai  bending  down  raise  the 
bod j  at  once  with  all  your  strength  over  the  bean.  In  jump- 
ing to  the  right,  the  left  foot  passes  between  both  heads,  the 
right  hand  lets  go,  and  the  left  guides  the  body  in  its  fall.  In 
jumping  to  the  left,  the  right  foot  passes  between  both  hands. 

In  whatever  direction  this  jump  be  made,  yon  ought  not  only 
to  be  master  of  your  equilibrium,  but  must  also  be  able  to  point 
out,  before  jumping;  the  place  where  yon  intend  to  fall,  observ- 
ing at  the  same  time  to  come  on  the  ground  on  both  feet,  the 
knees  projected  forward,  the  bands  ready  to  neutralise  the 
fall  if  necessary. 

Parallel  Ban. — The  instruments  employed  to  perform  the  ex- 
ercises here  described,  are  two  pieces  of  wood  from  six  to  eight 
feet  in  length,  and  four  inches  square,  the  edges  rounded.  For 
grown  men  they  are  fixed  at  two  feet  distance  from  one  an- 
other, and  for  children,  at  eighteen  inches,  supported  by  two 
round  standards  firmly  fixed  in  the  ground,  and  from  three  to 
four  feet  high,  according  to  the  stature  of  the  boys. 

It  is  necessary  that  during  the  exercises  the  instructor 
should  always  remain  near  the  boy  who  is  exercising,  on  pur- 
pose to  assist  him  if  he  should  make  a  false  movement 

Balancing,  No.  1. — Being  placed  in  the  middle  of  the  bars, 
and  between  both,  put  your  hands  right  and  left  on  each  bar  on 
the  same  line.  After  a  little  jump  upwards,  preserve  your  equi- 
librium on  both  wrists,  the  legs  close,  and  in  that  position  wbiob 
we  call  the  first :  then  communicate  to  your  body  a  gentle  move- 
ment of  balancing  from  behind,  forwards,  and  continue  so  se- 
veral times.  In  the  beginning,  it  is  necessary  to  observe,  not 
to  bring  the  feet  too  high  to  make  this  exercise  with  precision, 
and  without  making  any  movement  with  the  arms ;  the  body 
moving  as  it  were  upon  a  pivot. 

To  bring  both  legs  over. — From  the  first  position,  alter  a  little 
movement  of  balancing,  bring  both  legs  close  and  at  once,  over 
one  of  the  bars  forwards  without  touching  it,  or  moving  your 
hands  from  iheir  place.  The  same  ought  to  be  made  backwards 
right  and  left. 

Crossing. — After  having  made  several  times  the  preceding 
exercises,  and  got  some  readiness  in  them,  you  can  try  this : 
bavins;  both  legs  on  the  right  (where  the  right  hand  lies)  bring 
them  in  at  once  upon  the  left  backwards,  after  that  between, 
then  over  the  left  forwards,  from  thence  over  the  right  back- 
wards, and  continue  on  in  the  same  manner  from  right  back- 
wards to  the  left  forwards,  between,  over  the  right  forwards, 
and  over  the  left  backwards. 

Doubling. — Having  both  legs  over  the  left  bar,  forwards, 
bring  them  close,  and  without  falling  between,  or  touching  the 
bars,  place  them  over  the  right  forwards,  then  over  the  left,  and 
continue  so  for  some  time.  The  same  exercise,  behind,  is 
much  more  difficult,  but  by  practice  you  may  acquire  readiness 
in  this  as  well  as  in  the  former.  Observe  to  bring  the  body 
forwards  at  the  same  time  that  you  bring  your  legs  over  both 
bars. 

To  Jump  out. — After  having  communicated  to  the  body  a 
movement  of  balance,  the  moment  in  which  the  legs  are  raised 
over  the  bars,  jump  backwards  over  the  right,  without  touching 
it  with  the  feet  or  waist ;  then  perform  the  same  jump  forwards. 
By  the  vaulting  jump  you  may  easily  come  between  the  bars, 
and  also  bring  your  body  over  both,  without  touching  them 
otherwise  than  with  your  hands. 

To  rise  up.  fixed  by  the  legs. — Sitting  upon  one  of  the  bars, 
place  the  upper  part  of  your  feet  under  the  lower  part  of  the 
other  bar,  and  slide  backwards  upon  your  thighs  till  you  come  to 
hang  in  the  joints  of  your  knees.  In  this  position  the  points  of 
your  feet,  and  the  upper  part  of  yoor  calves,  are  the  only  part 
of  the  body  which  touch  the  bars.  Also  fixed,  bring  the  upper 
part  of  your  body  gently  down  and  backwards,  laying  your 
hands  crossed  upon  the  chest,  and  holding  the  head  upright, 
then  raise  up  >our  trunk  several  times.  At  the  beginning  make 
this  exercise  no  more  than  five  or  six  times  without  rest.  When 
once  accustomed  to  it,  you  may  perform  it  forty  or  fifty  times 
without  any  ill  consequence  attending  it. 

Moving  upon  the  Hands  forwards  and  backwards, — To  perform 
this  exercise  either  forwards  or  backwards,  it  is  necessary  to 
make  but  little  movement  in  sliding  your  hands  upon  the  bar, 
holding  the  body  upright.  No.  1. 

Advancing  by  Leapt. — From  the  first  position,  after  having 


eomnranieated  to  the  body  an  impulsion  forwards,  lift  nth 
hands  at  once,  and  bring  them  forwards  opoa  the  bars,  keeaisf 
them  always  is  the  same  line.  To  execute  this  exercise  aaav 
wards,  it  is  necessary  to  keep  the  opper  past  of  the  bos'?  sj 
much  forwards  as  possible. 

To  rise,  and  sink  down,  No.  3. — In  eqnilibriosn  in  the  snant 
of  the  bars,  place  the  legs  backwards,  the  bonis  dose  ten* 
opper  part  of  the  thigh.  From  this  position  come  gently  wn 
till  the  elbows  rest  upon  the  bars ;  then  rise  np  gently  wkaax 
any  impulse,  or  touching  the  ground  with  your  feet.  Tnisssgk 
to  be  repeated  several  times  without  resting.  As  soon  as  ym 
can  perform  this  easily,  in  rising  up  try  to  bring  the  knees n 
high  as  possible  in  the  direction  of  the  face. 

To  touch  the  ground  with  the  knees. — In  this  exercise  the  hp 
are  folded  backwards,  and  the  same  movesnents  are  snot  ai 
in  the  former,  by  going  gently  down  between  the  bars,  till  at 
knees  touch  the  ground,  moving  np  and  down  several  times. 

VECTOR,  in  Astronomy,  a  line  supposed  to  be  draws  frsn 
any  planet  moving  round  a  centre,  or  the  focos  of  an  em'psiiu 
that  centre  or  focus. 

To  VEER  and  Haul,  to  pull  a  rope  tight  by  drawing  it  is 
and  slackening  it  alternately  till  the  body  to  which  it  u  applied 
acquires  an  additional  motion  like  the  increased  vibrations  aft 
pendulum,  so  that  the  rope  is  strained  to  a  greater  tensieavm 
more  facility  and  despatch ;  this  method  is  particularly  estd  n 
hauling  the  bowlines.  The  wind  is  said  to  veer  and  haul  wan 
it  alters  its  direction,  and  becomes  more  or  less  fair.  Tan 
it  is  said  to  veer  aft,  and  haul  forward. 

VEERING  is  the  operation  by  which  a  ship,  in  chaagiaf  av 
course  from  one  board  to  the  other,  tarns  her  stem  Is  wsnV 
ward.    See  the  article  Ware. 

VEIN,  among  Miners,  is  that  space  which  is  bounded  via 
woughs,  and  contains  ore,  spar,  canok,  clay,  chili,  eroM,  ares- 
hen,  pitcber-chirt,  cur,  which  the  philosophers  call  the  sssanr 
of  metals,  and  sometimes  soil  of  all  colours.  When  it  assn 
ore,  it  is  called  a  quick  vein ;  when  no  ore,  a  dead  vein. 

VELVET,  a  rich  kind  of  stuff,  all  silk,  covered  on  the  osssw 
with  a  close,  short,  fine,  soft  shag,  the  other  side  being  a  tar? 
strong  close  tissue. 

VENEERING,  Vamberino,  or  Fineering,  a  hind  of  i 
try  or  inlaying,  whereby  several  thin  slices  or  leaves  of 
woods,  of  different  kinds,  are  applied  and  fastened  on  a 
of  some  common  wood.  There  are  two  kinds  of  ^'ry^g.  is 
one  which  is  the  most  common  and  more  ordinary,  gets  as 
farther  than  the  making  of  compartments  of  different 
the  other  requires  much  more  art,  in  representing 
birds,  and  similar  figures.  The  first  kind  is  properly 
veneering,  the  latter  is  more  properly  called  marquetry.  Ill 
wood  used  in  veneering  is  first  sawed  oat  into  slices  or  leaves 
about  a  line  in  thickness;  i.e.  the  twelfth  part  of  aaiach.  b 
order  to  saw  them,  the  blocks  or  planks  are  placed  upright,  h 
a  kind  of  sawing  press.  These  slices  are  afterwards  eat  urn 
narrow  slips,  and  fashioned  divers  ways,  according  v  n* 
design  proposed ;  then  the  joints  having  been  exactly  ani 
nioely  adjusted,  and  the  pieces  brought  down  to  their  prase? 
thickness  with  several  planes  for  the  purpose,  they  are  (aits' 
down  on  a  ground  or  block  with  good  strong;  Engtisarjst- 
The  pieces  being  thus  jointed  and  glued,  the  work,  if  ssjsH.ii 
put  in  a  press ;  if  large,  it  is  laid  on  a  bench,  covered  wis)  * 
board,  and  pressed  down  with  poles  or  pieces  of  wood, oat  eaf 
of  which  reaches  to  the  ceiling  of  the  room,  and  the  other  I 
on  the  board.  When  the  glue  is  thoroughly  dry,  it  is  i 
of  the  press  and  finished,  first  with  little  planes,  t 
scrapers,  some  of  which  resemble  rasps,  which  take  at  tht 
dents,  &c.  left  by  the  planes.  After  it  has  been  aoaWssttj 
scraped,  they  polish  it  with  the  skin  of  a  dog-fish,  wax,  ani  • 
brush,  or  polisher  of  shave-grass ;  which  is  the  last  operants. 

VENOM.    Sec  Poison. 

VENTILATION,  comprises  the  various  nodes  by  navt 
impure  air  is  removed  or  renovated  by  introducing  a  carrest 
of  pure  atmospheric  air. 

VENTILATOR,  a  machine  by  which  the  noxious  air  of  sat 
close  place,  as  a  hospital,  gaol,  ship,  chamber,  see.  may  *t 
changed  for  fresh  air. 

VENTRILOQUISM,  an  art  by  which  certain  persons  ess  » 
modify  their  voice  as  to  make  it  appear  to  the  audience  is 


▼  80 


JHOTIONAftY  OP  SfBCHANlCAL  SCIENCE, 


V  I  N 


1«7 


proceed  from  any  distance,  and  in  any  direction  It 
that  ventriloquism  is  the  art  of  mimicry,  aa  imitation  ap- 
plied to  sounds  of  every  description,  aod  attended  vita  cir- 
cumstances which  produce  an  entertaining  deception,  aad  lead 
the  hearers  to  imagine  that  the  voice  proceeds  from  different 
aitaatioos.  When  distant,  and  consequently  lover  voices  are 
to  be  imitated,  the  articulation  may  be  g ivea  with  snmcieat 
distinctness,  without  moving  the  lips,  or  altering  the  eoaate 
nance.  It  was  by  a  supposed  supernatural  voice  of  this  kind, 
from  a  ventriloquist,  that  the  famous  musical  small-coal  man, 
Thomas  Britton,  received  a  warning  of  his  death,  which  so 
greatly  affected  him  that  be  did  not  survive  the  affright 

VENUE,  the  neighbourhood  from  whence  juries  are  to  be 
summoned  for  trial  of  causes.  In  local  actions,  as  of  trespass 
and  ejectment,  the  venue  is  to  be  from  the  neighbourhood  of  the 
place  where  the  lands  in  question  lie ;  and  in  all  real  actions 
the  venue  must  be  laid  in  the  county  where  the  property  is  for 
which  the  action  is  brought 

VENUS,  in  Astronomy,  one  of  the  inferior  planets,  revolving 
round  the  sun  in  an  orbit  between  that  of  Mercury  and  the 
Earth. 

VEPRECULifi,  diminutive  from  vepres,  "  a  briar  or  bram- 
ble," the  name  of  the  thirty-first  order  in  Lianaeas's  Fragments 
of  a  Natural  Method. 

VERB,  in  Grammar,  a  word  serving  to  express  what  we 
affirm  of  any  subject,  or  attribute  to  it 

VERDICT,  the  answer  of  a  jury  made  opoa  any  cause,  civil 
or  criminal,  committed  by  the  court  to  their  examination ;  aad 
this  is  two-fold,  general  or  special.  A  general  verdict  is  that 
which  is  given  or  brought  into  the  court  in  like  general  terms 
to  the  general  issue ;  as,  guilty  or  not  guilty  generally.  A  spe- 
cial verdict  is,  when  they  say  at  large  that  such  a  thing  they 
find  to  be  done  by  the  defendant  or  tenant  aa  declaring  the 
course  of  the  fact,  as  in  their  opinion  it  is  proved ;  and  as  to 
the  law  upon  the  (act  they  pray  the  judgment  of  the  eoavt ; 
and  this  special  verdict,  if  it  contain  any  ample  declaration  of 
the  cause  from  the  beginning  to  the  end,  is  also  called  a  verdict 
at  large.  A  special  verdiot  is  usually  found  where  there  is  aay 
difficulty  or  doubt  respecting  the  laws,  when  the  jury  state  the 
facts  as  proved,  and  pray  the  advice  of  the  court  thereon.  A 
less  expensive  and  more  speedy  mode,  however,  is,  to  find  a 
verdict  generally  for  the  plaintiff,  subject  nevertheless,  to  the 
opinion  of  the  judge,  or  the  court  above,  or  a  special  easo 
drawn  up  and  settled  ^'  counsel  oa  both  sides. 

VBRlJlGRIS,  is  an  acetate  of  copper,  asefal  ia  the  arts  as  a 
pigment 

VERGERS,  certain  officers  of  the  courts  of  King's  Bench  aad 
Common  Pleas,  whose  business  it  is  to  carry  white  wands 
before  the  judges.  There  are  also  vergers  of  cathedrals,  who 
carry  a  rod,  tipped  with  silver,  before  the  bishop,  dean.  Ice. 

VERJUICE,  a  liquor  obtained  from  grapes  or  apples  unlit 
for  wine  or  cider;  or  from  sweet  ones  whilst  yet  acid  aad 
unripe. 

VERMES,  in  Natural  History,  the  last  class  of  the  animal 
kingdom,  according  to  the  Lineman  system.  The  animals  in 
this  class  are  not  merely  those  commonly  known  by  the  name 
of  worms,  but  likewise  those  which  have  the  general  character 
of  being  **  slow  ia  motion,  of  a  soft  substance,  extremely  tena- 
cious of  life,  capable  of  reproducing  such  parts  of  their  body 
as  may  nave  been  taken  away  or  destroyed,  and  inhabiting 
moist  places.'9  There  are  five  orders  in  this  class,  «t*.  the 
infusoria,  intestine,  mollusea,  testacea,  aoopbyta. 

VERMICELLI,  a  composition  of  floor,  cheese,  yolks  of 
eggs,  sugar,  aad  saffron,  reduced  to  a  paste,  and  formed  into 
long  slender  pieces  like  worms,  by  forcing  it  with  a  piston 
through  a  number  of  little  holes. 

VERMIN,  a  collective  term  which  iacludes  the  various  sorts 
of  small  animals  that  are  injurious  to  the  com,  fruit  wad  ether 
produce  of  the  farmer. 

VERN 1 ER,  a  scale  adapted  for  the  gradation  of  mathematical 
instruments. 

VERSE.    St*  Poetry.  % 

VERSED  Sins  or  an  Aaca,  a  segment  of  the  diameter  of  a 
circle,  lying  between  the  foot  of  a  right  sine  and  the  lower 
extremity  of  the  arch. 

VERTICAL  Cibcli,  ia  Astronomy,  a  great  circle  of  the 


sphere  passing  throngs  the  aeaita  and  nadir,  and  cettms;  the 
hariaoa  at  right  angles :  it  is  otherwise  called  aniniutb. 

Vsstical  /*#***,  ia  Perspective,  is  a  plane  perpendicular  to 
the  geometrical  plane,  passing  through  the  eye,  and  cutting  the 
perspective  plane  at  right  angles. 

VESPERTILK),  the  Bmt,  ia  Natural  History,  a  genes  of 
mammalia,  of  the  order  primates.  Generic  character :  teeth 
erect  sharp-pointed,  appro  lima  ted ;  fore-feet  palmated,  with  a 
membrane  surrounding  the  body,  nad  by  which  the  animal  is 
enabled  to  fly.  Bats  fly  only  by  eight,  in  quest  of  their  food, 
consisting  of  gnats  and  moths,  aod  when  deprived  of  their  eyes 
appear  to  feel  no  want  of  tbem,  having  a  supplementary  power 
of  perception,  by  which  they  avoid  objects  in  the  way  with 
nearly  as  amen  precision  as  In  their  perfect  state.  In  cofd 
climates  they  pass  the  winter  in  torpor,  assembling  in  boles 
and  in  caverns,  la  which  they  are  occasionally  seen  adhering  in 
peat  numbers  to  the  walls,  aad  sometimes  suspended  by  their 
hind  legs.  The  bones  of  the  extremities  of  the  fore-legs  of  bats 
are  eon  tinned  into  long  and  thin  processes,  connected  by  a  fine 
and  almost  transparent  skin,  which  they  are  enabled  to  unfold 
optionally  for  flight  or  to  withdraw  into  a  very  small  compass, 
when  they  wish  to  repose.  The  general  division  is  into  those 
which  have  tails, and  those  which  have  none.  There  are  twentj- 
§we  species. 

VESSEL,  a  general  name  given  to  all  the  different  sorts  of 
ships  which  are  navigated  ia  the  ocean,  or  in  canals  and  rivers. 
It  is,  however,  more  particularly  applied  to  those  of  the  smaller 
kind,  furnished  with  one  or  two  masts. 

VESTIBULE,  in  Architecture,  a  kind  of  entrance  into  a 
large  building ;  being  a  place  before  the  hall,  or  at  the  bottom 
of  the  staircase. 

VESTRY,  a  place  adjoining  to  a  church,  where  the  vest- 
ments of  the  minister  are  kept ;  also  a  meeting  at  such  place 
where  the  minister,  churchwarden,  and  principal  men  of  most 
parishes,  at  this  day  make  a  parish  vestry. 

VESUVIAN,  a  mineral  found  in  lava,  especially  at  Vesuvius, 
and  formerly  confounded  with  hyacinth.  Its  colour  is  brown 
or  greenish.  It  is  found  in  masses,  hot  usually  crystalised  in 
rectangular  eight-sided  prisms.  The  primitive  form  of  its 
crystal  is  the  cube.    The  specific  gravity  is  from  3  39  to  3*4. 

VIBRATION,  in  Mechanics,  a  regular  reciprocal  motion  of 
a  body,  as  a  pendulum,  etc.  which,  being  freely  suspended, 
swings,  or  oscillates,  first  this  way,  then  that 

VICAR,  one  who  supplies  the  place  of  another.  The  priest 
of  every  parish  is  called  rector,  unless  the  pnrdial  tithes  un- 
appropriated, and  then  he  is  styled  vicar,  and  when  rectories 
are  appropriated,  vicars  are  to  supply  the  rector's  place.  Prior 
to  the  Reformation,  when  the  patronage  of  a  parish  was  in  the 
hsnds  of  a  religious  bouse,  the  monks  usually  detained  the 
larger  portion  of  the  tithes,  and  appropriated  a  certain  portion 
for  the  support  of  the  viear  whom  they  appointed  to  perform  the 
duties.  Surh  tithes  are  now  enjoyed  by  the  vicar,  and  the 
other  tithes  by  the  lay  impropriator,  or  other  parties  who 
inherit  the  property  of  the  religions  houses. 

VICE,  in  Smitbery,  and  other  arts  employed  in  metals,  is  a 
machine  or  instrument  serving  to  hold  fsst  any  thing  they  are 
at  work  upon,  whether  it  is  to  be  filed,  bent,  riveted,  sic. 

Vice,  H*nd,  is  a  small  kind  of  vice  serving  to  bold  the  lesser 
works,  that  require  often  turning  about. 

Vice  is  also  a  machine  used  by  the  glasJers  to  turn  or  draw 
lend  into  fiat  rods,  with  grooves  oa  each  side  to  receive  the 
edges  of  the  glass. 

VILLAIN,  or  Villein,  in  oar  ancient  customs,  denotes  a 
man  of  servile  and  base  condition,  vix.  a  bondman  or  servant ; 
and  there  were  anciently  two  sorts  of  bondmen  or  villain*  in 
England ;  the  one  termed  a  villain  in  gross,  who  was  imme- 
diately bound  to  the  person  of  bis  lord  and  bis  heirs ;  the  other, 
a  villain  regardant  to  a  manor,  he  being  bound  to  bis  lord  ss  a 
member  belonging  and  annesed  to  the  manor  whereof  the  lord 
was  owner ;  and  be  was  properly  a  pure  villain,  of  whom  the 
lord  took  redemption  to  marry  his  daughter,  and  to  make  him 
free ;  and  whom  the  lord  might  put  out  of  his  lands  and  tene- 
ments, goods  and  ehattels,  at  his  will,  and  beat  and  chastise, 
hat  not  maim  him. 

VINEGAR,  is  a  liquid  of  a  reddish  or  yellowish  colour,  a 
r  taste,  and  a*  agreeable  odour.    Its  specific  gm> 
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vity  varies  from  1*0135  to  1*0251,  aod  it  differs  also  in  its  other 
properties,  according  to  the  liquid  form  in  which  it  has  been 
procured.  It  is  very  subject  to  decomposition ;  but  Schecle 
discovered  that  if  it  is  made  to  boil  for  a  few  moments,  it  may 
be  kept  afterwards  for  a  long  time  without  alteration.  Besides 
acetic  acid  and  water,  vinegar  contains  several  other  ingre- 
dients, such  as  mucilage,  tartar,  a  colouring  matter,  and  often 
also  two  or  more  vegetable  acids.  When  distilled  at  a  tempe- 
rature not  exceeding  that  of  boiling  water,  till  about  two-thirds 
of  it  have  passed  over,  all  these  impurities  are  left  behind,  and 
the  product  is  pure  acid  diluted  with  water.  See  Acid  and 
Chemistry. 

VINERY,  in  Gardening,  a  sort  of  garden  erection,  consisting 
of  a  wall  twelve  or  fourteen  feet  high,  extending  from  east  to 
west,  furnished  with  stoves,  flues,  a  roof,  and  lights  of  glass, 
for  the  protection  and  cultivation  of  vines.  The  double  vinery, 
in  the  Plate,  is  an  improvement  on  the  old  s>stem,  the  advan- 
tages of  which  must  appear  obvious  on  inspection.  The  build- 
ings will  be  attended  with  some  additional  expense;  but  whei- 
ever  a  trial  has  been  made,  the  experiment  has  fully  answered 
every  reasonable  expectation. 

VINEYARD,  a  plantation  of  vines. 

VIOL,  among  sailors,  the  anchor  rope,  as  it  is  thus  pro- 
nounced, but  which  is  more  generally  spelt  voyol.  This  name 
is  more  particularly  applied  to  a  thick  rope,  which  being 
attached  to  the  cable,  passes  through  a  large  block,  and  thence 
to  the  fore  capstan  :  when  it  goes  direct  from  the  cable  to  the 
main  capstan,  it  is  more  usually  called  the  messenger. 

Viol,  a  stringed  instrument,  resembling  in  shape  and  tone 
the  violin,  of  which  it  was  the  origin ;  that  impressive  and  com- 
manding instrument  being  little  more  than  an  improvement  of 

the  old  viol. 

VIOLA,  a  tenor  violin.  This  instrument  is  similar  in  its 
tone  and  formation  to  the  violin,  but  its  dimensions  are  some- 
what greater,  and  its  compass  a  fifth  lower  in  the  great  scale 
of  sounds. 

VIOLIN,  or  Fiddle,  a  well-known  stringed  instrument,  of 
brilliant  tone  and  active  execution.  The  four  strings  of  which 
it  consists,  axe  tuned  in  fifths  from  each  other.  The  pitch  of 
the  lowest  string  is  G,  under  the  second  ledger  line  in  the  treble 
stave ;  consequently  that  of  the  next  is  D,  under  the  first  line 
of  the  stave  ;  the  pitch  of  the  next  above  that,  A  on  the  second 
space  ;  and  that  of  the  upper  string,  E  on. the  fourth  space. 

VIOLONCELLO,  a  baas  viol,  containing  four  strings,  the 
lowest  of  .ibicb  is  tuned  to  double  C.  The  strings  are  in 
fifths,  consequently  the  pitch  of  that  next  the  gravest  is  C 
gamut ;  that  of  the  next,  D  on  the  third  line  in  the  bass ;  and 
that  of  the  upper  string,  A  on  the  fifth  line. 

VISION.    See  Optics. 

VITAL  AIR.  Pure  air  or  oxygen,  is  one  of  the  consti- 
tuent parts  of  atmospherical  air,  and  is  useful  in  the  germi- 
nation of  grain  and  seeds,  the  vegetation  and  growth  of  plants, 
and  is  essential  to  the  support  of  animal  life.  In  reference  to 
the  latter,  it  is  inhaled  by  respiration ;  but  on  the  nature  of  its 
operation  there  have  been  many  theories,  each  of  which  has  its 
advocates  and  followers,  without  being  supported  by  conclusive 
arguments,  or  established  on  incontrovertible  principles. 

VITRIFICATION.    See  Glass. 

VITRIOL,  Martial,  or  Sulpkat  of  Iron.  In  commerce  it  is 
usually  denominated  green  vitriol  or  copperas.  It  is  not  pre- 
pared by  dissolving  iron  in  sulphnric  aeid,  but  by  moistening 
the  pyrites,  which  are  found  native  in  abundance,  and  exposing 
them  to  the  open  air.  They  are  slowly  covered  with  a  crust  of 
sulphat  of  iron,  which  is  dissolved  in  water,  and  afterwards 
obtained  in  crystals  by  evaporation.  Sometimes  the  salt  is 
found  ready-formed,  either  in  a  state  of  solution  in  water,  or 
mixed  with  decayed  pyrites.  In  some  cases  it  is  found  neces- 
sary to  roast  the  pyrites  before  they  can  be  made  to  undergo 
spontaneous  decomposition.  Sulphat  of  iron  has  a  fine  green 
colour.  Its  crystals  are  transparent  rhomboid  al  prisms,  the 
faces  of  which  are  rhombs,  with  angles  of  79  deg.  50  mio. 
and  100  deg.  lOmin.  inclined  to  each  other  at  angles  of  98 deg. 
37  rain,  and  81  deg.  23  min.  It  has  a  very  strong  styptic  taste, 
and  always  reddms  vegetable  blues.  Its  specific  gravity  is 
1*8399.  It  is  soluble  in  about  two  parts  of  cold  water,  and  in 
}ths  of  its  weight  of  boiling  water.    It  is  insoluble  in  alcohol. 


VOLCANO,  in  Natural  History,  a  burning  mountain,  or  one 
that  occasionally  vomits  forth  fire,  flame,  ashes,  cinders,  &c. 
Volcanoes  are  peculiar  to  no  climate,  and  have  no  necessary 
connexion  with  any  other  mountains,  but  seem  to  hare  some 
with  the  sea,  being  generally  in  its  neighbourhood;  they  fre- 
quently throw  out  matter  which  belongs  to  the  sea,  as  the  relict 
of  fishes,  sea-weed,  and  sometimes  sea-water  itself.  The  most 
celebrated  volcanoes  are  those  of  Etna  and  Vesuvius. 

VOLCANOES  in  tub  Moon.  As  the  moon  has  on  its  sur- 
face mountains  and  valleys  in  common  with  the  earth,  son* 
modern  astronomers  have  discovered  a  still  greater  similarity, 
viz.  that  some  of  these  arc  really  volcanoes  emitting  fire  as  those 
on  the  earth  do.  An  appearance  of  this  kind  was  discovered 
some  years  ago  by  Don  Ulloain  an  eclipse  of  the  sun.  It  vu 
a  small  bright  spot,  like  a  star,  near  the  margin  of  the  mooo, 
and  which  he  at  that  time  supposed  to  have  been  a  hole,  with 
the  sun's  light  shining  through  it.  Succeeding  observations, 
however,  have  induced  astronomers  to  attribute  appearances  or 
this  kind  to  the  eruption  of  volcanic  fire;  arid  Dr.  Herschel  has 
particularly  observed  several  eruptions  of  the  lunar  volcanoes 

VOLLEY  of  Small  Arms,  a  discharge  of  scleral  muskets 
at  the  same  instant. 

VOLTAISM.    See  Galvanism. 

VOLUNTEER,  implies  a  man  who,  being  in  the  king's  ser- 
vice, freely  offers  himself  to  serve  in  a  particular  expedition  if 
danger  and  fatigue. 

VOLUTE,  a  spiral  scroll,  used  in  the  Tonic  and  Comprxi^ 
capitals,  whereof  it  makes  the  principal  characteristic  kn>1 
ornament. 

VORTEX,  a  whirlwind,  or  sudden  rapid  or  violent  motive 
of  the  air  in  gyres  or  circles.  Sometimes  it  implies  an  eddy  or 
whirlpool,  or  a  body  of  water,  in  certain  seas,  or  rivers  which 
runs  rapidly  around,  forming  a  sort  of  cavity  in  the  middle. 

Vortex,  in  the  Cartesian  philosophy,  is  a  s\stem  or  col- 
lection of  particles  of  matter,  moving  the  same  way,  and  round 
the  same  axis. 

VOWEL,  in  Grammar,  a  letter  which  affords  a  complct? 
sound  in  itself.  In  our  language  there  are  six  in  number, 
a,  e,  t,o,  «,  and  y. 

VOYAGE,  any  distance  passed,  or  to  be  passed,  at  sea. 

VULCANIC  THEORY  OF  THE  EARTH.  This  theon. 
also  called  Plutonic,  in  opposition  to  the  Neptunian  theon. 
(which  supposes  all  matter  to  have  formerly  been  dissolved  is 
a  fluid,  and  to  have  gradually  been  deposited  in  the  forms  h 
which  we  now  find  it,)  supposes,  that,  formerly  the  world  «a< 
in  a  fluid  state,  by  the  power  of  heat ;  on  the  abatement  of 
which,  rocks  became  solid  ;  and  that  the  inequalities  of  surface 
of  hills  and  mountains  have  been  caused  by  the  force  of  inter- 
nal fire  elevating  them  above  the  common  level.  It  assume; 
that,  at  great  depths  in  the  mineral  regions,  an  immense  hftt 
is  constantly  present,  and  that  this  heat  operates  in  the  fusion 
and  the  consolidation  of  the  substances  deposited.  To  the 
action  of  this  heat,  the  formation  of  all  our  strata  is  attributed. 
They  are  conceived  to  be  the  wrecks  of  a  former  world,  which 
have  been  more  or  less  perfectly  fused  by  tbis  agent,  and  br 
subsequent  cooling  have  been  consolidated.  The  subterra- 
neous fire  being  placed  at  immense  depths,  the  substances  os 
which  it  operates  must  be  under  a  vast  pressure.  This  prevents 
their  volatilization  in  whole  or  in  part,  and  from  this  circum- 
stance it  explains  appearances,  in  minerals  and  qualities,  which 
they  possess,  which  would  otherwise  appear  inconsistent  with 
the  supposition  of  their  being  formed  by  fire. 

VULGATE,  a  very  ancient  Latin  translation  of  the  Bible,  and 
the  only  oue  the  church  of  Rome  acknowledges  authentic.  It 
is  by  St.  Jerome,  and  was  made  almost  word  for  word  from 
the  Greek  of  the  LXX.  The  author  of  the  version  is  not 
known,  nor  so  much  as  guessed  at. 

Vulgate  of  the  New  Testament. — This  the  Romanists  general!? 
hold  preferable  to  the  common  Greek  text,  in  regard  it  is  this 
alone,  and  not  the  Greek  text,  that  the  Council  of  Trent  had 
declared  authentic.  Accordingly  that  church  has,  as  it  were, 
adopted  this  edition.  The  priests  read  no  other  at  the  ahsr, 
trie  preachers  quote  no  other  in  the  pulpit,  nor  the  divines  ia 
the  schools. 

VULTUR,  the  Vulture,  in  Natural  History,  a  genus  of  bird* 
of  the  order  accipitres. 
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Wf  it  the  twenty-first  letter  of  oor  alphabet 

WACKEN,  a  mineral  that  occurs  in  mast ;  sometimes  it 
forms  strata,  but  more  frequently  it  runs  in  veins.  Colour  dark 
greenish-gray,  which  often  passes  to  mountain-green,  or  black- 
ish-green. Specific  gravity  from  2*6  to  2-0.  Easily  nielts  be- 
fore the  blowpipe. 

WAD,  or  Wadding,  in  Gunnery,  a  stopple  of  paper,  hay, 
straw,  old  rope-yarn,  or  tow,  rolled  up  like  a  ball,  or  a  short 
cylinder,  and  forced  into  a  gun  to  keep  the  powder  close  in  the 
chamber ;  or  put  up  close  to  the  shot,  to  keep  it  from  rolling  out. 

WAFERS,  To  Mare:— Take  very  fine  flour,  mix  it  with 
white  of  eggs,  isinglass,  and  a  little  yeast ;  mingle  the  mate- 
rials ;  beat  them  well  together ;  spread  the  batter,  being  made 
thin  with  gum-water,  on  even  tin  plates,  and  dry  them  in  a 
stove,  then  cut  them  out  for  use.  You  may  make  them  of  what 
colours  you  please,  by  tingeing  the  paste  with  brazil  or  vermilion 
for  red ;  indigo  or  verditer,  flee,  for  blue ;  saffron,  turmeric,  or 
gamboge,  flic,  for  yellow. 

WAFT,  a  signal  displayed  from  the  stern  of  a  ship  for  some 

J  particular  purpose,  by  hoisting  the  eosign  furled  up  together 
nto  a  long  roll,  to  the  head  of  its  staff,  or  to  the  mizsen-peek. 
It  is  particularly  used  to  summon  the  ship's  boats  off  from  the 
shore. 

WAGERS.  In  general  a  wager  may  be  considered  as  legal, 
If  it  is  not  an  incitement  to  a  breach  of  the  peace,  or  to  immo- 
rality ;  or  if  it  does  not  affect  the  feelings  or  interest  of  a  third 
person,  or  expose  him  to  ridicule ;  or  if  it  is  not  against  sound 
policy. 

WAGES,  what  is  agreed  upon  by  a  master  to  be  paid  to  a 
servant,  or  any  other  person  that  he  hires  to  do  bis  business  for 
kin. 

WAIST,  that  part  of  a  ship  which  is  contained  between  the 
quarter-deck  and  forecastle,  beiog  usually  a  hollow  space,  with 
an  ascent  of  several  steps  to  either  of  those  places.  When  the 
waist  of  a  merchant  ship  is  only  one  or  two  steps  of  descent 
from  the  quarter-deck  and  forecastle,  she  is  said  to  be  galley- 
built;  but  when  it  is  considerably  deeper,  as  with  six  or  seven 
steps,  she  is  called  frigate-built. 

Waist  Cloths,  coverings  of  canvass  or  tarpaoling  for  the 
hammocks,  which  are  stowed  on  the  gangways,  between  the 
quarter-deck  and  forecastle. 

WAISTERS,  people  stationed  in  the  waist  in  working  the 
ship;  and  as  they  bate  little  else  of  duty  but  pulling  and  hoist- 
ing, they  are,  for  the  most  part,  selected  from  the  strongest 
landsmen  and  ordinary  seamen. 

WAKE  of  a  Ship,  the  smooth  water  astern  when  she  isunder 
sail ;  this  shews  the  way  she  has  gone  in  the  sea,  whereby  the 
mariners  judge  what  way  she  makes.  For  if  the  wake  is  right 
astern,  they  conclude  she  makes  her  way  forward,  but  if  the 
wake  is  to  leeward  a  point  or  two,  then  they  conclude  she  falls 
to  the  leeward  of  her  course. 

WALE,  or  Wales,  in  a  Ship,  those  outermost  timbers  fn  a 
ship's  side,  on  which  the  sailors  set  their  feet  in  climbing 
up.  As  the  wales  are  framed  of  planks  broader  and  thicker 
than  the  rest,  they  resemble  ranges  of  hoops  eneircling 
the  sides  and  bows.  They  are  usually  distinguished  into 
the  main-wale  and  the  channel-wale;  the  former  is  below 
the  lower-deck  ports,  and  the  latter  between  the  top  of  those 
ports  and  the  sills  of  the  upper-deck  ports.  The  situation  of 
the  wales  being  ascertained  by  no  invariable  rule,  is  generally 
submitted  to  the  judgment  and  fancy  of  the  builder ;  but  the 
position  of  the  gon-poits  and  scuppers  ought  to  be  particularly 
considered,  that  the  wales  may  not  be  wounded  by  too  many 
breaches. 

WALES,  William,  a  respectable  mathematician,  who 
accompanied  Cook  in  his  first  voyage  round  the  world,  as  astro- 
nomer, and  was  afterwards  appointed  mathematical  master  at 
Christ's  hospital.  He  was  author  of  an  Account  of  Astronomi- 
cal Observations  in  the  Southern  Hemisphere,  4to. ;  ate.  Wales 
died  in  1790. 
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WALLIS,  Dr.  John,  an  eminent  English  mathematician,  was 
born  at  Asbford  in  Kent,  in  1610,  and  died  in  Oxford  in  1703. 
in  the  88th  year  of  bis  age.  Dr.  Wallis  was  the  author  of  seve- 
ral ingenious  and  learned  works,  on  various  branches  of  the 
mathematics. 

WALL-SIDED,  the  figure  of  a  ship's  side  when,  instead  of 
being  incarnated,  so  as  to  become  gradually  narrower  towards 
the  upper  part,  it  is  nearly  perpendicular  to  the  surface  of  the 
water,  like  a  wall.  la  ship-building,  this  was  formerly  called 
wall-reared. 

WAPENTAKE,  from  the  Saxon,  the  same  with  what  we 
call  a  hundred,  and  more  especially  osed  in  the  northern  coun- 
ties beyond  the  river  Trent 

WAR.  The  too  frequent  recurrence  of  this  peat  and  detest- 
able  calamity,  unfortunately  renders  a  definition  of  the  word 
unnecessary.  If  we  were  called  upon  to  define  it,  we  would 
say,  it  is  the  wanton  destruction,  the  cold-blooded  slaughter,  of 
the  human  race :  we  should  call  it  an  accumulation  of  every 
sin  that  degrades  and  vilifies  mankind :  we  should  mark  it  as  a 
practice  that  diffuses  misery,  and  perpetuates  vice ;  we  should 
say,  that  if  there  is  a  burlesque  upon  the  boasted  reason  of  man, 
it  is  this — when  millions  meet  to  murder  each  other  for  a  quar- 
rel, in  which,  in  general,  they  have  not  individually  the  smallest 
interest    The  poet  who  wrote 


it 


On  aiaraar  auk**  a  villain,  aulliaas  a  tor*,"  &c 


deserves  a  statue  of  gold ;  and  the  writer  of  that  verse  may 
lift  his  head  in  the  proudest  assembly,  and  avow  his  principles 
in  the  face  of  the  world. 

WARDEN,  one  who  has  the  charge  of  keeping  of  any  per- 
son or  thing  by  office. 

WARDMOTE,  In  London,  is  a  court  so  called  which  is  kept 
in  every  ward  of  the  city. 

WARE,  (To)  or  Weak,  to  eaose  a  ship  to  change  her  course 
from  one  board  to  the  other,  by  turning  ber  stern  to  the  wind. 
Hence  it  is  osed  in  the  same  sense  of  veering,  and  in  opposition 
to  tacking,  wherein  the  bead  is  turned  to  the  wind,  and  the  stem 
to  leeward.  Since  by  this  movement  the  ship  loses  considerably 
more  ground  than  by  tacking,  it  is  rarely  practised,  except  in 
cases  of  necessity,  or  for  delay,  as  when  the  violence  of  the  wind 
and  sea  renders  tacking  impracticable,  or  when  the  course  is 
slackened  to  wait  for  a  pilot,  or  for  some  other  ship,  flee.  In 
order  to  wear  or  veer  the  ship,  the  after  sails  are  brailed  op, 
or  made  to  shiver  in  the  wind,  whilst  the  head  sails  are  in- 
creased, the  helm  being  pot  bard  a-weatber,  or  to  windward : 
by  which  means  the  forepart  is  tamed  about  from  the  wind; 
but  as  soon  as  the  wind  will  act  upon  that  quarter,  which  was 
before  to  leeward,  the  after  tails  must  be  extended  so  as  to 
receive  the  greatest  impulse,  whilst  the  head  sails  are  braced 
obliquely,  whereby  the  vessel  will  wheel  round,  with  her  bow 
to  windward,  and  become  close-hauled  upon  the  contrary  tack 
to  that  on  which  she  formerly  stood.  When  the  tempest  is  so 
violent  as  to  prevent  the  use  of  sails,  the  effort  of  the  wind 
operates  almost  equally  on  the  opposite  ends  of  the  ship,  so 
that  the  masts  and  yards  situated  at  the  head  and  stern  coun- 
terbalance each  other.  The  effect  of  the  helm  is  also  consi- 
derably diminished ;  because  the  head  way,  which  gives  life 
and  vigour  to  all  its  operations,  is  at  this  time  feeble  and  inef- 
fectual. Hence  it  is  necessary  to  destroy  this  equilibrium, 
which  subsists  between  the  mast  and  yards  afore  and  abaft, 
and  to  throw  the  balance  forward  in  order  to  prepare  for  veer- 
ing or  wearing.  This  is  accordingly  performed  by  bracing  the 
foremost  yards  across  the  direction  of  the  wind,  and  arrang- 
ing those  on  the  main  mast  and  missen  mast  directly  in  the  line 
of  the  wind.  If  this  expedient  proves  unsuccessful,  and  it  is 
absolutely  necessary  to  wear,  in  order  to  save  the  snip  from 
destruction  by  oversetting  or  running  ashore,  the  missen  mast 
must  instantly  be  cot  away,  and  even  the  main-mast  If  she  yet* 
remains  incapable  of  answering  by  bearing  away  befsro  ism 
wind. 
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a  priiate  irfaina- 
Wt.  Of  a  «rtu£«*  as*  aVposed  against  aa  -  deader.  A  warrant 
from  as/v  oa*  of  the  svstson  of  the  Ovart  of  Car's  Beach  extends 
v»er  *..'  ?&**  «;*gr4v*,  and  ii  lifted  or  dated  Eogtaad.  beta 
warrant  of  a  r*«*e*  of  peace  an  one  go— n .  mast  be  bsektd. 
teg  viA.  by  a  fistaee  of  as  iitbei  caassty.  before  it  can  be 
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4*ev  ia  vxiek  the  osTenec  was  eosssnhted.  Tats  is  also  now 
exuta/fed  to  freiend.  apoa  a  proper  certificate  of  aa  indictment 
or  iosVortioa  &*4  ia  either  eoeatry . 

Hitt4«T  </*»  Attormtg.  is  aa  snsjserity  aad  power  ?i*en 
by  a  caeot  to  bit  attorney,  to  appear  or  plead  for  aim :  or  to 
suffer  judgment  to  r,au  a^aiott  bam  by  ouafessios;  tbe  action  kr 

u\\  <uatf  mtm  turn  ia{<,rmzXu%f  ±e." 

Watt«rf  tbe  mi*  ziteo  to  a  kind  of  eommissioo  oriatho- 
fit?  to  U'/»c  o0k^rs  apfK/iated  by  tbe  Nov j- Board,  while  tbe 
a'itb"riU£i  t ranted  bt  tbe  Admiralty  are  styled  commissions. 
H*ft-  *.  a  Wimnt  Offutr,  is  aa  officer  holding  a  warrant  from  tbe 
Sa*i«h'Mr'l;  soeb  are  tbe  master,  sargeoa,  porser,  boats- 
w*ifi.  i*iin+t.  r.*t\,W.ti  hue. 

V*'  AHHKS1X .  a  proaose  or  covenant  by  deed,  made  by  tbe 
l>*r?arib»T,  for  Lithtttf  *u*\  bis  heir*,  to  aerraotor  seeare  tbe 
l/tfcaioee  and  ki»  b^iri  agaioat  aU  men,  for  tbe  enjoying  any 
f)«i.*r  »rre^rl  onbetmeen  tbem. 

\V  4UKES,  is  a  franchise,  or  place  privileged  by  prescription 
or  grant  from  tke  Liog,  for  tbe  keeping  of  beasts  and  fowls  of 
tk«;  warren ;  which  are  coneys,  partridges,  pheasants,  he. 

WlHff,  among  Distillers,  the  fermentable  liquor  used  by 
fft«if  dutillers. 

Wit  ah  H**rd<  a  broad  thin  plank,  fixed  occasionally  on  tbe 
fop  of  a  boat  or  other  small  vessel's  side,  so  as  to  increase  the 
height  thereof,  but  may  be  removed  at  pleasure.  It  is  used  to 
prevent  tbe  sea  from  breaking  into  the  vessel  in  rough  weather. 

WAtfTK,  is  the  committiag  of  any  spoil  or  destruction  in 
houses,  mods,  fce,  by  tenants,  to  the  damage  of  toe  heir,  or  of 
bim  la  reversion  or  remainder;  aherenpon  the  writ  or  action  of 
waste  is  brought  for  the  recovery  of  the  thing  wasted,  and 
damage*  for  the  waste. 

WATCH,  a  small  portable  machine  for  measuring  time; 
hiving  its  motion  commonly  regulated  by  a  spiral  spring.  Per- 
haps, strictly  speaking,  watches  ana  all  such  movements  as  shew 
the  pari*  of  time  ;  as  clocks  are  such  aa  publish  them  by  strik- 
ing on  a  bell.  Bee.  But  commonly  the  term  watch  is  appro- 
priated to  such  as  are  carrier!  in  the  pocket;  and  clock  to  the 
large  movements,  whether  they  strike  the  hour  or  not 

Sprmg  or  Ptndulum  Watches,  stand  pretty  much  on  tbe 
same  principle  with  pendulum  clocks.  For  if  a  pendulum 
fleaeribing  small  circular  ares,  make  vibrations  of  unequal 
I*  fifths  In  equal  times,  it  is  because  it  describes  the  greater  arc 
v»ith  a  greater  velocity ;  so  a  spring  put  in  motion,  and  making 
greater  and  less  vibrations  as  it  is  more  or  less  stiff,  and  as  it 
has  a  greater  or  less  degree  of  motion  given  it,  performs  them 
iicariy  ioequsl  times.  Hence,  as  the  vibrations  of  the  pendu- 
lum h»d  been  applied  to  large  clocks,  to  rectify  the  inequality 
of  th«:ir  motions;  so  to  correct  the  unequal  motions  of  the 
balance  in  watches,  a  spring  is  added,  by  the  isochronism  of 
whose  vibration*  tbe  correction  is  to  be  effected.  The  spring  is 
usually  wound  into  a  spiral :  that,  in  the  little  compass  allotted 
it,  it  may  be  as  long  as  possible ;  and  may  have  strength  enough 


tbe  proper  wascb-part 
a  ciock  part  far  striking 


adapted  aa  tae 
fAea*arm.a^. 

by  palfiag  a  string,  lie.  repeat 
mac  of  tbe  day  or  night 
Of  lit  Mr.unsjm  tf*  f*7x*A,  properly  so  called.  Watches, 
as  well  as  c&acss.  are  coauaoaed  of  wheels  and  pinaans,  asd  i 
regaUavr  to  direct  the e^sreaess  or  saswaess  of  tbe  wheels,  asd 
of  a  spriag  wbaeb  cjaaaawmacnats  aaataoa  to  the  whota  macha*. 
Bat  tae  uissarar  aad  spriag  af  a  waaca  are  vastly  iaferior  to 
the  weight  aad  awasWam  of  a  chock,  aeitbec  of  which  caa  he 
eaaaaayed  ia  wa*r*es.  lisrifad  of  a  pcadaJocnw  tkercfor«,v* 
are  ok  axed  to  use  ah  all  are  t  plate,  ig.1,)  to  regoUte  the  motisa 
of  a  watch :  aad  a  sariac  ftg.  %.  wkseh  serves  instead  af  a  weight 
.  to  grve  amotion  to  ike  wheels  and  balance. 

The  wheels  of  a  watch,  hke  those  of  a  dock,  are  placed  ia  a 
frame  focaaed  af  two  plates  aad  fear  pillars.  Fig.  3,  represents 
the  inside  of  a  watch,  after  tbe  plate,  fig.  4,  is  taken  off.  A  it 
the  barrel  wbiek  ran  taint  the  spriag.  fig.  2  ;  the  chain  is  reiki' 
about  tke  barrel,  with  one  ead  of  it  fixed  to  the  barrel  A,  ig. 
5.  and  tbe  other  to  the  fasee  B. 

When  a  watch  is  wound  op,  the  chain  which  was  open  tht 
barrel  winds  about  the  fasee,  and  by  this  means  the  spriag  if 
stretched ;  for  tbe  interior  ead  af  the  spring;  is  fixed  by  a  bank 
to  the  immoveable  axis  aboat  which  the  barrel  revolves;  a* 
'  exterior  ead  of  the  spriag  is  fixed  to  the  inside  of  the  hand, 
:  which  tarns  apoa  aa  axis.  It  is  therefore  easy  to  perceive  bar 
I  tbe  spring  extends  itself,  and  bow  its  elasticity  forces  the  band 
'  to  tarn  rownd,  and  consequently  obliges  the  chain  which  is  epss 
tbe  fasee  to  aafeid  and  tarn  the  fasee ;  tbe  motion  of  tbe  fane 
is  communicated  to  tbe  a  heel  C.  fig.  5 ;  then  by  means  of  the 
teeth  to  tbe  pinion  r,  which  carries  the  wheel  D ;  then  to  the 
pinion  d,  which  carries  the  wheel  E ;  then  to  the  pinion  e,  vbks 
carries  the  wheel  F ;  then  to  the  pinion  f9  npon  which  is  tkf 
balance  wheel  G,  whose  pivot  runs  ia  the  pieces  A -called  tht 
potance.  and  B  called  a  follower,  which  are  fixed  on  the  plate 
fig.  4.  This  plate,  of  which  only/  a  part  is  represented,  is  applM 
to  that  of  fig.  3,  in  such  a  manner  tbat  the  pivots  of  the  pumat 
enter  into  holes  made  in  tbe  plate,  6g.  3.  Thua  tbe  impressed 
force  of  the  spring  is  communicated  ta  the  wheels :  aad  tht 
pinion  /  being  then  connected  to  the  wheal  F,  obliges  it  to  tars 
%t;.  5.  This  wheel  acts  upon  the  palettes  of  the  verge  1, 2,  fig.  1 
the  axis  of  which  carries  the  balance  H  H,  ftp;.  1.  Tke  pivst 
I  in  the  end  of  the  verge,  enters  into  the  hole  o  in  tbe  sotaset 
A,  fig.  4.  In  this  figore  the  palettes  are  represented ;  bat  the 
balance  is  on  tbe  other  side  of  tbe  plate,  aa  may/  be  sees  is 
fi%.  6.  The  pivot  3  of  tbe  balance  eaters  into  a  nolo  of  the  cock 
B  C,  fig.  7,  a  perspective  view  of  which  is  ivjnreaanted  in  fig.  a 
Thus  the  balance  turns  between  the  cock  and  the  potance  c,  at 
4.  as  in  a  kind  of  cage.  Tke  action  of  the  balaace  wheel  ansa 
the  palettes  1,  2,  fig.  1,  is  the  same  with  what  wo  have  dcssrihes 
with  regard  to  the  same  wheel  in  tbe  dock  i.  e.  in  a  watch,  the 
balance  wheel  obliges  the  balance  to  vibrato  bnekarards  sal 
forwards  like  a  pendulum.  At  each  vibration  of  tbe  balaace, a 
palette  allows  a  tooth  of  the  balance  wheel  to  escape ;  so  that 
the  quickness  of  the  motion  of  the  wheels  is  entirely/  daasnuatd 
by  the  quickness  of  the  vibrations  of  tbe  balance;  and  Ibtst 
vibrations  of  the  balanoe  and  motion  of  the  wheels  are  ptaawsnl 
by  the  action  of  the  spring. 

But  the  quickness  or  slowness  of  the  vibrations  of  the  balance 
depends  not  solely  upon  tbe  action  of  tbe  great  spring,  hat 
chiefly  upon  the  action  of  tbe  spring  «,  6,  c,  colled  the  spin! 
spring,  fig.  9,  situated  under  the  balanoe  JEL,  aad  copreteaad 
in  perspective,  fig.  6.  The  exterior  end  of  the  spiral  is  fixed  a 
the  pin  *,  fig.  9.  This  pin  is  applied  near  the  plate  in  c  it.  6: 
the  interior  end  of  the  spiral  is  fixed  by  a  peg  to  the  centre  sf 
the  balance.  Hence  if  the  balance  is  turned  upon  itseU.  tht 
plates  remaining  immoveable,  the  spring  will  extend  itself,  asd 
make  the  balanoe  perform  one  revolution.  Now.  after  the  spi- 
ral is  thus  extended,  if  the  balance  be  left  to  itself,  the  dasdeky 
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sjf  th**  spiral  will  brinyc  b*ck  the  balance,  And  in  Uiia  manner 
the  alternate  vibration*  of  the  balance  are  produced. 

In  tig.  6,  all  the  wheels  above  described  are  represented  in 
such  a  manner,  that  it  may  be  easily  perceived  at  first  sight 
bow  the  motion  is  communicated  from  the  barrel  to  the  balance. 

In  fig.  10  arc  represented  the  wheels  under  the  dial-plate  by 
which  the  hands  are  moved.  The  pinion  m  is  adjusted  to  the 
foicc  of  the  prolonged  pivot  of  the  wheel  D,  fit;.  5,  and  is  called 
a  cannon  pinion.  This  wheel  revolves  in  an  hour.  The  end  of 
the  axis  of  the  pinion  a,  upon  which  the  minute  band  is  fixed, 
is  square ;  the  pinion  fit;.  U>,  is  indented  into  the  wheel  6,  which 
is  carried  by  the  pinion*.  Fig.  II,  is  a  wheel  lis ed  upon  a 
barrel,  into  the  cavity  of  which  the  pinion  m  enters,  and  upon 
which  it  turns  freely.  This  wheel  revolve*  in  twelve  hours,  and 
carries  aloog  with  it  the  hour-hand. 

Such  in  brief  is  the  general  mechanism  of  a  watch  ;  to  treat 
the  subject  to  the  extent  its  importance  demands  would  require 
•  volume :  some  parts  of  the  construction  are  further  explained 
nnder  the  words  Balance  and  Scaplment  in  this  volume. 

Mr.  Elliot  of  Clcrkenwell  has  lately  invented  a  very  simple 
repeating  watch,  in  which  the  motion  is  performed  with  much 
fewer  parts  than  in  the  usual  construction,  by  which  means  he 
is  enabled  to  reduce  the  price  so  low  as  eight  guineas  for  a  good 
repeater  on  this  principle,  or  to  add  the  repeating  work  to 
aaother  watch  for  three. 

The  method  by  which  this  repeater  is  so  much  simplified  is 
by  the  use  of  a  single  part,  so  contrived  as  to  perform  the  ope- 
ra tions  of  several :  this  is  aflat  ring,  or  centre  less  wheel,  of 
nearly  the  same  diameter  as  the  watch,  supported  in  its  place, 
so  as  to  admit  of  circular  motion,  by  four  grooved  pullers 
placed  round  its  external  circumference,  in  the  same  manner  as 
the  part  in  common  elocks  which  denotes  the  moon's  age.  This 
part  is  put  in  motion  by  turning  the  pendant,  whose  extremity 
is  formed  into  a  small  vertical  wheel,  which  works  in  teeth  cut 
on  the  external  part  of  the  flat  ring  for  almost  a  third  of  its  cir- 
cumference. The  lower  part  of  the  ring  contains  the  pins,  at 
right  angles  to  its  face,  which  lift  the  hammers  for  striking  the 
hours  and  quarters  ;  the  internal  part  of  the  ring  contains 
indentations  of  regularly  increasing  depths,  which  receiving  the 
tails  of  the  levers,  whose  other  extremities  are  pressed  by  their' 
springs  against  the  hour-snnil  and  the  quarter- snail,  is  by  them 
prevented  from  moviog  beyond  a  certain  degree  proper  for  the 
time :  after  the  pendant  is  turned,  the  ring  is  brought  back  to 
its  first  position,  by  a  box  spring,  round  which  a  fine  chain  is 
coiled,  whose  extremity  is  connected  with  the  inner  part  of  the 
ring.  By  turning  the  peodant  to  the  left  the  hour  is  struck, 
and  by  turning  it  to  the  right  the  quarters  are  repeated ;  aud 
the  returning  spring  just  mentioned  is  made  to  operate  in  both 
directions,  by  its  chain  passing  between  two  little  pulleys, 
which  on  either  side  convert  the  direction  of  the  chain  to  the 
line  of  traction  of  the  spring.  Hence  it  is  evident  this  single 
flat  ring  performs  nil  the  following  operations.  I.  It  receives 
the  motion  for  striking  the  hour  from  the  pendant.  2.  The  same 
for  striking  the  quarters.  3,  It  carries  the  pins  or  teeth,  which 
lift  the  hour-hammer.  4.  The  same  for  the  quarter-hammer,  a. 
It  contains  the  indentations  by  which  the  hour  snail  operates 
on  it  by  its  lever.  6.  The  same  by  which  the  quarter-snail  ope- 
rates on  it.  7.  It  carries  the  part  that  recoils  the  movement 
which  tells  the  hour  to  its  first  position.  8.  It  carries  the  part 
for  the  same  purpose,  for  the  quarter  movement  9.  It  contains 
a  cavity,  which  moves  over  a  fixed  pin,  that  prevents  the  pen- 
dant from  tu ruing  it  too  far.  In  this  ring,  the  same  parts  in 
three  instances  are  made  to  perform  double  operations,  by 
which  simplicity  of  construction  is  advanced,  apparently,  to  its 
greatest  extent. — Dr.  6" reqery  j  Mechanics. 

Watch,  in  the  art  of  War,  a  number  of  men  potted  at  any 
passage,  or  a  company  of  the  guards  mho  go  on  the  patrol.  At 
hex  the  term  watch  denotes  a  measure  or  space  of  four  boors, 
because  half  the  ship's  company  watch  and  do  duty  in  their 
turns,  so  long  at  a  time,  and  they  are  termed  starboard  watch, 
and  larboard  watch.  These  epithets  allude  to  the  situation  of 
lh*ir  hammocks  when  hung  up;  the  two  watches  are,  however, 
occasionally  aeparated  into  three  or  four  divisions,  as  in  a 
road,  for  an  anchor-watch,  &c.  Hut  the  officers  of  the  navy 
uuiai'v  divide  themselves  into  three  watches,  in  order  to  lighten 
Ih^r  doty.— Starboard  Watch,  ilosy  !    Starbow  Lines,  Uoaj  t 


Larboard  Watch,  Hoay!  Larbow  Lines,  Homy!  nre  excla- 
mations used  by  the  boatswain's  mates  when  summoning  their 
respective  watches  upon  deek,  to  relieve  each  other. 

Anchor  Watch,  is  a  small  guard  kept  constantly  upon  deck, 
while  the  ship  rides  at  single  anchor.  Do$  Wmtehes,  are  the 
two  reliefs  which  take  place  between  four  and  eight  o'clock  in 
the  afternoon,  each  of  which  is  only  two  hours;  the  intent  of 
these  watches  is  to  change  the  torn  of  the  night  watch  everv 
twenty-four  hours.  The  First  Wmtch,  is  from  eight  o'clock  in 
the  evening  till  twelve  at  night.  The  Middle  Witch  continues 
from  twelve  till  four  in  the  morning.  The  Morning  W'mith 
comprehends  from  four  to  eight  o'clock  in  the  morning.  See 
iVsu/ica/  Day,  p.  214.  A  buoy  is  said  to  watch,  when  it  con- 
tinues floating  upon  the  surface  of  the  sea. 

Watch,  is  also  a  word  used  in  throwing  the  deep-sea  lead, 
when  each  man,  on  letting  go  the  last  torn  of  line  in  his  hand, 
calls  to  the  next  abaft  bim  ••  Watch." 

Watch  Glesses%  are  the  glasses  employed  to  measure  the 
period  of  the  watch,  or  to  divide  it  into  any  number  of  equal 
parts,  as  hours,  half-hours,  fee.  so  that  the  several  stations 
therein  may  be  regularly  kept  and  relieved,  as  at  the  helm, 
pump,  look-out,  &e.    See  the  article  Glass. 

WATCHMAN'S  Noctuaky,  the  name  given  loan  instru- 
ment lately  contrived  to  remedy  a  great  defect  in  an  important 
branch  of  the  police  of  great  cities,  that  of  night- watching. 
Every  t went) -four  hours  furnishes  some  instance  of  the  ineffi- 
cacy  of  the  present  system,  by  the  depredations  which  have 
been  committed  in  the  night,  or  by  the  fatal  accidents  which 
occur  from  a  neglect  of  giving  families  timely  warning  in  cases 
of  sudden  fires.  A  respectable  magistrate  (Samuel  Pat ,  Esq. 
of  Charter  House,  Hinton,  Somersetshire)  has  directed  his  at- 
tention to  the  application  of  a  mechanical  check  upon  the  dili- 
gence and  regularity  of  watchmen,  labourers,  and  all  other 
classes  of  men  whose  duty  requires  that  they  should  attend  at 
certain  places  at  appointed  times;  the  instrument  he  h»s 
invented  for  this  purpose  be  calls  a  rVmtchman's  Xoctmmry,  or 
Labourer's  Regulator. 

The  invention  consists  principally  of  a  large  horizontal  wheel, 
which  is  moved  uniformly  round  every  twelve  hours  by  clock- 
work. The  upper  side  of  this  wheel  is  divided  by  two  circles, 
one  within  the  other ;  the  outer  one,  or  periphery,  having  the 
hours  and  quarters  marked  on  it,  which  may  be  called  the  late- 
ral aide;  the  inner  circle  having  also  a  dial,  which  may  be 
called  the  vertical  one.  The  space  between  these  circles  or 
dials  is  divided  intn  cells,  each  cell  corresponding  with  a  quar- 
ter or  half-hour  of  the  different  hours  marked  on  the  dials ;  nod 
if  thought  proper,  the  cells  might  be  bo  multiplied,  as  that  each 
would  correspond  within  a  period  of  five  minutes.  Such  is  the 
upper  side  of  the  horizontal  wheel,  which  may  be  made  ©I  cop- 
per, or  tin,  or  various  other  materials,  and  is  about  9  inchrs  in 
diameter.  The  nnder  side  of  the  same  has  a  brass  wheel  with 
teeth,  diameter  3|  inches,  fixed  to  its  central  part;  the  teeth  of 
which,  letting  in  with  those  of  a  smaller  wheel  or  pinion,  give 
motion  in  consequence  to  the  large  horiaoatal  wheel  (of  which 
it  forms  a  part)  by  the  motion  it  receives  from  the  pinion.  Thin 
pinion  being  set  in  motion  by  the  common  clock-work  and  * 
weight  or  spring,  the  revolution  of  the  horizontal  wheel  is  com- 
pleted once  in  twelve  bouts,  and  thus  regularly  goiog  round, 
will  at  all  times  shew  the  time  of  day  or  night.  As  it  moves 
round  it  carries  the  cells  above  mentioned  under  a  kind  of  chink, 
just  large  enough  t<»  r recite  a  token  of  about  the  sine  of  a  far- 
thing. This  chink  sinks  down  from  an  external  brass  box. 
which  is  sufficiently  large  to  admit  a  man's  fingers  to  drop  iu 
the  token  by  an  external  aperture  or  month  of  the  chink,  the 
token  being  diiec ted  perpendicularly  through  this  chink  into 
such  cell  as  is  immediately  nnder  it,  and  which  must  cone 
spoud  with  the  time  of  night  or  day.  The  head  of  the  case  of 
the  machine  has  double  doors  in  front ;  the  outward  door  coders 
the  whole  face  together,  leaving  a  sufficient  space  above  the 
horizontal  wheel  for  examining  the  tokens  and  taking  them  from 
the  cells,  or  for  removing  the  wheel  when  necessary.  A  smaller 
door  opens  in  this  large  one  upon  the  brass  box  abovomentiooed. 
the  opening  of  which  belongs  solely  to  the  watchman,  or  such 
other  person  as  mav  be  required  to  use  the  same,  for  the  pur- 
post  of  seeing  the  time  and  dropping  his  token*,  a  minute  dial 
also  being  placed  under  the  hour-index.    If  it  be  found  snore 
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a  sonata  on  dial  plate,  to  shew  the  boors  and  minutes, 
may  he  placed  instead  of  the  oiioate  dial.  The  great  outer 
door  first  aaeatfotsed  is  to  be  opened  ooly  by  the  inspector  or 
•xasntaer  of  the  tokens,  and  ought  to  be  well  secured ;  bot  for 
greater  safety ,  botb  against  thieves  and  weather,  there  is  an  inside 
door,  ia  which  the  fore  mentioned  brass  box  is  fixed ;  and  this 
inner  door  being  opened,  throws  into  view  the  horizontal  wheel 
for  the  purpose  just  specified.  These  are  the  essential  parts 
of  the  invention ;  the  different  appendages  may  be  variously 
modified*  One  soeh  instrument  as  this  being  placed  at  each 
end  of  a  watchman's  round,  it  will  be  ascertained  how  the  man 
continued  his  movements  through  the  night,  to  a  nicety  of  ten 
aninotes  (or  less  if  required)  at  any  period  of  the  watch;  and 
the  slightest  irregularity  or  omission  will  be  detected  the  next 
morning  by  the  person  whose  office  it  shall  be  to  open  the 
machine.  No  trick  or  fraud  on  the  watchman's  part  can  coon* 
teract  the  movement  of  the  horizontal  wheel  comprising  the  cells 
into  which  the  tokens  are  to  be  dropped ;  each  cell  is,  by  this 
contrivance,  like  time  itself,  irrevocable  when  past :  the  watch- 
man has  no  command  over  it,  and  the  whole  will  be  a  kind  of 
speaking  witness  of  bis  diligence  and  fidelity  in  going  his  rounds, 
answering  the  next  morning  to  the  exact  periods  he  either  was 
or  oogfat  to  have  been  there. 

The  same  machine  will  answer  in  custom-bouses,  ware-booses, 
banking-bouses,  manufactories,  bleaching-groonds,  and  every 

Klace  where  watching  or  other  attendance,  to  be  useful,  must 
t  exact:  even 'sentinels  on  military  duty  might  be  required  to 
leave  tokens  as  memorials  of  their  vigilance. 

Mr.  Day  obtained  the  usual  patent  for  securing  to  himself 
the  right  of  making  and  selling  this  instrument ;  yet  surely  not 
to  the  exclusion  oi  others  invented  for  the  same  purpose :  for 
the  late  Marquis  of  Exeter  informed  the  public  years  ago, 
through  the  medium  of  Nicholson's  Philosophical  Journal,  that 
a  clock  for  a  similar  purpose  had  been  invented  by  Messrs. 
Booltoo  and  Watt  of  Birmingham,  which  cost  no  more  than 
thirty  shillings.  His  lordship  bad  then  had  two  of  them  at  Bur- 
leigh Hall  more  than  four  years ;  and  he  gives  the  following 
description  of  them :  "  They  go  eight  days,  and  have  a  face  like 
a  clock,  but  do  not  strike.  The  dial  %€^e%  roond,  and  the  boor- 
finger  is  fixed :  round  the  edge  of  the  dial  are  moveable  iron 
pins,  corresponding  with  the  quarters  in  each  hour.  A  small 
hammer  placed  behind  the  boor-finger,  when  moved  downwards, 
poshes  into  the  dial  one  of  the  pins  which  happens  to  be  under 
it  at  the  time,  which  pin  remains  so  abased  until  the  dial  nearly 
returns  to  the  same  place,  when  by  an  enclosed  plane  the  pin  is 
raised  up  into  its  first  position.  This  gives  time  to  have  the 
machine  examined  in  the  morning,  to  see  how  many  pins  have 
been  struck,  and  at  what  time  they  were  pushed  downwards. 
The  hammer  is  moved  by  the  pulling  of  a  chain  with  a  handle, 
like  house-door  bells,  which,  by  cranks  and  wires,  is  attached 
to  it  I  have  one  in  my  library,  the  handle  is  out  of  doors. 
The  other  machine  is  placed  in  a  building  at  the  other  end  of 
my  premises." 

WATER,  a  transparent  fluid  without  colour,  smell,  or  taste ; 
in  a  very  small  degree  compressible ;  when  pure,  not  liable  to 
spontaneous  change  ;  liquid  in  the  common  temperature  of  our 
atmosphere,  assuming  a  solid  form  at  92°  Fahrenheit,  and  a 
gasseoos  at  2120,  but  returning  unaltered  to  its  liquid  state  on 
resuming  any  degree  of  heat  between  these  points  ;  it  is  capa- 
ble of  dissolving  a  greater  number  of  natural  bodies  than  any 
other  fluid  whatever,  and  especially  those  known  by  the  name 
of  the  saline  ;  performing  the  most  important  functions  in  the 
vegetable  and  animal  kingdoms,  and  entering  largely  into  their 
compositions  as  a  constituent  part. 

Water  exists,  therefore,  in  three  different  states  :  in  the  solid 
state,  or  state  of  ice, — in  the  liquid, — and  in  the  state  of  vapour 
or  steam.  It  assumes  the  solid  form,  as  observed  above,  when 
cooled  down  to  the  temperature  of  32°,  in  which  state  it  increases 
in  bulk,  and  hence  exerts  a  prodigious  expansive  force, 
owing  to  the  new  arrangement  of  its  particles,  which  assume  a 
crystalline  form,  the  crystals  crossing  each  other  at  an  angle  of 
6&  or  1200.  The  specific  gravity  of  ice  is  therefore  less  than 
that  of  water.  When  ice  is  exposed  to  a  temperature  above 
32°,  it  absorbs  caloric,  which  then  becomes  latent,  and  is  con- 
verted into  a  liauid  state,  or  that  of  water.  At  the  temperature 
of  420*6,  water  if  at  its  maximum  of  density  ;  and  according  to 


accurate  experiments  upon  water  in  this  state,  a  French 
cubic  foot  of  it  weighs  70  pounds  223  grains  French,  which  h 
equal  to  529452-9492  troy  grains.  An  English  cubic  foot,  it 
the  same  temperature,  weighs  437102*4946  grains  troy.  By  pro* 
fessor  Robinson's  experiments,  it  is  ascertained,  that  a  cook 
foot  of  water,  at  the  temperature  of  66°,  weighs  998*74  avoir- 
dupois ounces,  of  437*5  grains  troy  each,  or  about  1$  oeaee 
less  than  1000  ounces  avoirdupois,  which  latter,  however,  is 
the  usual  estimate.  When  water  is  exposed  to  the  temperature 
of  212°,  it  boils ;  and  if  this  temperature  be  continoed,  the  whole 
is  converted  into  elastic  vapour  or  steam.  In  this  state  it  ei- 
pands  to  about  1800  times  its  bulk  when  in  the  state  of  water, 
which  shews  what  an  astonishing  expansive  force  it  most  exert 
when  it  is  confined;  and  hence  its  application  to  the  steaav 
engine,  of  which  it  is  the  moving  power. 

To  ascertain  the  Contraction  end  Expansion  of  Weter  in  CW- 
inp. — Fill  a  thermometer  tube  with  tepid  water,  and  immerse  it 
in  a  glass  vessel  containing  water  of  the  same  tempera  to  re,  is 
which  a  mercurial  thermometer  is  placed.  If  the  whole  appa- 
ratus be  now  placed  in  a  bed  of  snow,  or  in  a  frigorific  mixtare, 
the  water  in  the  tube  will  gradually  contract,  till  the  mercarj 
shews  the  temperature  of  40° ;  it  will  then  begin  to  expand  gra- 
dually until  it  becomes  ice.  From  this  simple  experiment  the 
reader  may  see,  what  is  otherwise,  however,  a  well  establishes' 
fact,  that  the  specific  gravity  of  water  is  greatest  at  42°.  Tie 
expansion  of  this  fluid  when  cooled  still  furiher,  is  an  exception 
to  the  general  law  of  bodies  expanding  by  heat  and  cootractisf 
by  cold ;  and  as  we  are  unable  to  account  for  it,  or  refer  it  to 
any  class  of  facts,  it  seems  like  a  perpetual  miracle,  and  nay 
excite  both  our  wonder  and  our  gratitude  whenever  it  is  coa- 
templated.  It  is  in  consequence  of  this  miracle  that  ice  swins 
on  water,  and  does  not  sink  down,  choking  up  the  streams  its' 
stopping  the  currents  of  the  rivers,  the  continued  flow  of  which 
is  as  necessary  to  the  existence  of  the  world  as  the  circulation 
of  blood  is  to  our  existence. 

Rules  for  ascertaining  the  Impurity  of  Water.  Water  is 
rarely  found  in  a  perfectly  pure  state.  It  almost  invariably 
contains  some  portion  of  earthy,  saline,  vegetable,  animal,  or 
metallic  matter,  which  is  derived  from  the  substances  ore?  or 
through  which  it  flows.  These  substances  beiog  more  or  less 
held  in  solution,  filtration  will  of  course  only  separate  that 
which  is  undissolved  and  floating  in  it ;  ignorant  persons  shooW 
not  therefore  conclude  because  water  has  been  filtered,  thai  i% 
is  pure  and  fit  for  drinking ;  as  it  might  contain  a  deadly  qaaa- 
tity  of  lead  in  solution,  and  yet  be  perfectly  bright  and  transpa- 
rent. Most  waters,  however,  that  are  turbid  only  require  ahV*» 
tion  to  render  them  salubrious.  The  most  certain  and  direct 
way  of  purifying  water  is  by  distilling  it  with  some  fresh  char- 
coal. The  impurity  of  water  may  be  ascertained  by  comparsaj 
it  with  that  which  is  known  to  be  pure,  or  distilled  water,  to- 
pure  water  is  heavier  than  pure  water.  Impure  water  it 
thinner,  has  less  fluidity,  than  pure  water.  Impure  water  has 
some  taste,  colour,  or  smell, — pure  water  has  none.  Impart 
water,  that  contains  earthy  and  metallic  salts,  is  called  hanl 
water,  being  not  so  soft  to  the  touch  as  pure  water,  nor  does 
it  wet  any  substance  so  readily  as  pure  water.  In  country 
places,  where  water  is  both  plentiful  and  good,  these  distrac- 
tions may  be  deemed  unimportant;  but  the  impurity  of  water 
in  some  situations  is  of  very  serious  moment,  and  felt  (we  believe) 
very  generally  throughout  the  metropolis.  In  Christ  Chorea, 
Surrey,  it  is  a  subject  of  as  much  complaint,  perhaps,  as  say 
where.  The  water  as  supplied  from  some  of  the  metropolitan 
water-works  is  so  grossly  impure,  that,  in  the  absence  of  filter- 
ing, it  can  only  be  safely  used  in  food  or  drink  after  it  has  beta 
boiled,  recooled,  and  allowed  to  settle  for  some  time— a  process 
which  is  not  only  attended  with  considerable  trouble,  bot  whiea 
necessarily  deteriorates  the  quality  of  the  water. 

The  following  is  a  description  of  a  method  of  filtering  whiea 
may  easily  be  adopted :  Procure  a  cask  somewhat  less  than  a 
porter  hogshead,  but  of  a  different  shape,  in  order  to  give  the  bet- 
ter effect  to  the  filtering  process,  being  40  inches  deep  oa  ead 
and  20  inches  in  diameter  at  the  top  and  bottom.  Make  thes  a 
second  or  false  bottom,  and  perforate  it  by  a  three-quarter  iaca 
gouge  with  about  IB  holes  ;  groove  it  into  the  cask,  about  foot 
inches  from  the  undermost  or  real  bottom,  and  cover  it  over 
with  four  plies  of  coarse  flannel.    Procure  a  quantity  of  coarat 
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drawing,)  the  seat  on  being  pressed  down,  will  cause  the  rod 
F  to  descend,  and  give  motion  to  the  lever  G,  H,  which  being 
connected  with  the  lever  or  handle  I  of  the  three-way  cock,  bj 
the  intermediate  rod  K,  will  cause  the  handle  I  to  describe  an 
arc  a,  <*\  upwards  to  <*\  pointed  to  by  the  dotted  outline  of  the 
handle  or  lever  I  in  its  elevated  position,)  and  will  keep  it  in 
that  elevated  position  till  the  pressure  be  removed  from  the  top 
of  the  rod  F,  when  by  the  action  of  the  spring  Q,  it  will  be 
brought  back  to  its  first  situation. 

Any  machinist  will  see  that  different  contrivances  may  be 
employed  to  give  the  requisite  action  to  this  part  of  the  appa- 
ratus ;  the  patentee,  however,  does  not  rest  the  utility  of  his 
invention  on  the  particular  structure  of  the  connecting  parts  of 
bis  machinery,  but  on  the  employment  of  the  three-way  cock  in 
place  of  the  valves  and  cranks  hitherto  used  in  water-closets, 
and  on  the  employment  of  bis  secondary  reservoir.  But  in 
whatever  way  motion  be  given  to  the  plug  of  the  three- way 
cock  to  cause  it  to  make  about  a  sixth  part  of  a  revolution,  as 
above  stated,  the  communication  between  the  secondary  reser- 
voir R,  and  a  pan  or  bason  A,  is  thereby  shut  off,  and  a  com- 
munication is  simultaneously  opened  between  the  reservoir  R 
and  the  supply  pipe  P,  which  supply  pipe  is  brought  by  any 
convenient  course  from  the  main  reservoir,  wherever  it  may  be 
situated  at  some  higher  position.  This  last-mentioned  com- 
munication being  now  open,  the  water  descends  from  the  main 
reservoir  through  the  supply-pipe  P,  passes  through  the  cock 
C  and  the  pipe  D,  and  then  ascends  into  the  secondary  reser- 
voir R,  by  which  a  degree  of  compression  is  given  to  the  air 
contained  therein,  proportioned  to  the  greater  height  of  the 
water  in  the  main  reservoir.  During  the  time  that  a  person  is  on 
the  sinking  scat,  the  secondary  reservoir  receives  its  charge  of 
water  in  the  manner  just  mentioned,  and  is  put  in  readiness  to 
have  the  same  discharged  with  considerable  velocity,  by  the 
elasticity  of  the  confined  air,  whenever  the  person  rises  from 
the  seat ;  the  compressed  air,  by  its  elastic  force,  then  urg- 
ing the  water  through  the  aperture  B  into  the  pan  A,  whence 
it  removes  the  soil  through  the  stink-trap  T,  to  the  soil  pipe  U, 
to  be  carried  off  to  the  cess  pool. 

The  foregoing  is  what  the  patentee  calls  the  more  favourable 
arrangement  and  form  of  his  apparatus — he  prefers  and  adopts, 
however,  another  construction  when  circumstances  will  permit 
it,  that  is,  when  the  main  reservoir  is  sufficiently  elevated  to 
press  the  air  contained  above  the  surface  of  the  water  in  the  secon- 
dary reservoir,  with  the  weight  of  a  column  of  water  of  about  ten 
or  twelve  feet  in  height.  But  when  the  main  reservoir  is  notsnffi- 
ciently  elevated  to  give  that  degree  of  compression  to  the  air  which 
is  required  for  an  efficient  quick  expulsion  of  the  water,  he  places 
the  secondary  reservoir  as  high  as  circumstances  will  permit, 
(four  or  five  feet  at  least,  but  more  if  possible,)  that  he  may 
establish  a  column  of  water  between  it  and  the  pan  A,  to  act  by 
its  mere  weight  as  an  impelling  power,  (when  the  cock  C  is  put 
in  its  requisite  position.)  to  force  the  water  to  pass  from  the 
secondary  reservoir  into  A,  with  a  proportioned  velocity.  That 
is,  in  this  place  he  does  not  employ  it  air-tight,  but  open  to  the 
atmosphere. 

That  this  may  be  the  more  easily  understood,  see  plate,  fig.  2, 
in  which  the  communication  is  open  between  the  secondary  reser- 
voir and  the  injection  pipe  N,  the  water  being  discharged,  or 
having  been  injected  through  the  pipe  N  into  the  pan  or  bason 
at  A,  by  its  own  weight,  under  the  common  pressnre  of  the 
atmosphere,  acting  upon  it  at  the  open  orifice  of  the  pipe  or 
tube  S,  which  ascends  from  the  secondary  reservoir  through  the 
main  reservoir  M  M,  almost  to  its  top,  which  is  open  to  the 
atmosphere.  This  pipe  S  answers  also  another  good  purpose, 
in  certain  circumstances ;  namely,  when  the  main  reservoir  M  M 
receives  its  supply  from  any  source  which  at  particular  times, 
or  by  any  accident,  may  cause  an  overflow,  (and  which  often 
causes  great  damage,)  the  tube  or  pipe  S  then  serving  as  a  waste 
pipe  to  carry  off  the  surplus  waste  through  the  secondary  reser- 
voir R,  the  pipe  D,  the  cock  C,  and  the  injection  pipe  N,  all  of 
which,  as  has  already  been  stated,  are  open  so  long  as  the  sinking 
seat  is  not  pressed  on-— that  is,  in  other  words,  so  long  as  the 
rod  F  (fig.  1,)  is  not  depressed  in  such  a  manner  as  to  turn  the 
handle  of  the  cock  C,  into  the  position  marked  by  the  dotted 
outline  thereof.  And  here  let  it  be  observed,  that  as  often  as 
the  position  of  the  plug  is  altered,  by  depressing  the  end  O,  and 


elevating  the  end  H  of  the  lever  G  H,  fig.  1,  the  cock  t%  broagfct 
back  again  to  its  former  position  by  the  action  of  the  spring  Q, 
as  soon  as  the  pressure  is  removed  from  the  top  of  the  rod  F. 

We  need  hardly  notice,  what  is  common  to  every  similar 
combination  of  parts,  namely,  that  the  usual  means  of  simple 
joints  are  employed  in  the  said  apparatus  to  facilitate  mottet, 
where  necessary*  at  the  junctions  of  the  levers  and  rods,  as  st 
a,  b,  and  e,  and  at  the  fulcrum  c,  of  the  lever  G  H,  as  may  bt 
seen  by  inspecting  fig.  1. 

Mr.  Jordan  has  also  introduced  another  improvement  iats 
the  three-way  cock,  which  should  not  pass  without  notice,  as  it 
may  be  applied  with  advantage  to  other  purposes.  It  is  simple, 
but  at  the  same  time  very  effectual  in  giving  a  quick  passage  is 
the  water.  He  makes  the  shell  or  barrel,  and  plug  of  the  coetf 
about  6i  inches  long  and  about  2  inches  diameter  at  one  eatf, 
and  1J  inch  at  the  other;  and  instead  of  cutting  oat  of  the  plag 
such  a  piece  as  m,  t%.  3,  he  removes  a  long  piece  n,  as  sheas 
in  fig.  4. 

One  great  advantage  that  attends  the  invention  is,  that  wane 
several  water-closets  may  be  required  in  large  private  hold- 
ings, in  prisons,  hospitals,  or  extensive  manufactories,  only  oat 
general  reservoir  is  required,  nor  will  the  premises  ever  oeedts 
be  loaded  with  any  other  water  than  that  in  the  one  main  reser- 
voir, all  the  secondary  reservoirs  being  empty  whenever  u* 
apparatus  is  not  in  operation.  For  the  service  of  any  number  if 
water-closets,  it  is  only  necessary  to  connect  a  pipe  for  each, 
with  the  supply-pipe  P,  in  order  to  convey  water  into  the  seeos- 
dary  reservoir  appropriated  to  each  closet  respectively ;  asd 
such  is  the  convenience  in  fixing  this  apparatus,  resulting  froa 
its  simplicity,  that  these  pipes,  connected  with  the  supply  pipe 
P,  may  be  carried  in  any  direction — as  behind  skirting  boards, 
up  dark  corners,  or  in  any  other  course  that  may  occasion  tat 
least  cutting  of  walls  or  of  floors — provided  only  that  the  closet 
be  posited  at  the  required  depth  below  the  main  reservoir.  Tie 
secondary  reservoir  is  commonly  made  about  8  inches  in  dia- 
meter, and  2  feet  long :  the  pipe  P  is  common  f-inch  lead  pipe, 
inside  diameter;  the  pipe  D  about  1}  inch  diameter;  aadtke 
injection  pipe  N  not  less  in  its  smallest  part.  The  soil-pipe  U 
is  of  the  usual  dimensions,  namely,  about  four  inches  ia  dia- 
meter. 

Water  Bailiff,  is  an  officer  in  sea -port  towns,  appointed  for 
the  searching  of  ships ;  and  in  London  the  water  bailiff  has  lae 
supervising  and  search  of  fish  brought  thitber,  and  the  gather- 
ing of  the  toll  arising  from  the  Thames  ;  his  office  is  likewise  ts 
arrest  men  for  debt,  &c.  or  other  personal  or  criminal  mauen 
upon  the  river  Thames. 

Water  Colours.  The  general  or  simple  colours,  and  the  vari- 
ous species  of  each,  fit  for  painting  in  water  colours,  areas  fol- 
low: 

Whites:  Constant  white,  white  lead,  flake  white.  Bbeis: 
ivory  black,  lamp  black.  Greens :  green  nice,  sap  green.  Bha: 
indigo,  smalt,  Prussian  blue,  ultramarine,  ultramarine  ashes. 
Browns:  umber,  burnt  umber,  bistre,  burnt  terra  de  steaaa, 
unburnt  ditto.  Reds:  burnt  ochre,  Indian  red,  lake,  verssmjoa, 
carmine,  Indian  lake.  Yellows:  English  ochre,  gamboge,  tv- 
piment,  Roman  ochre,  Italian  pink,  king's  yellows. 

Water  Course.  A  water  course  does  not  begin  by  prescrip- 
tion or  assent,  but  begins  ex  jure  natura,  having  this  course 
naturally,  and  cannot  be  diverted. 

Water  Borne ,  the  state  of  a  ship  with  regard  to  the  water 
surrounding  her  bottom,  when  there  is  barely  a  sufficient  depth 
of  it  to  float  her  off  the  ground. 

Water  Lines,  horizontal  lines,  supposed  to  be  drawn  abrat 
the  outside  of  the  ship's  bottom,  close  to  the  surface  of  the 
water  on  which  she  floats;  they  are,  accordingly,  higher  sr 
lower  upon  the  bottom,  in  proportion  to  the  depth  of  the  cehnaa 
of  water  required  to  float  her. 

WATER-logged,  the  state  of  a  ship,  when,  by  receiving  • 
great  quantity  of  water  into  her  hold,  by  leaking,  &c  she  has 
become  heavy  and  inactive  upon  the  sea,  so  as  to  yield  withoat 
resistance  to  the  efforts  of  every  wave  rushing  over  her  decks. 
In  this  dangerous  situation  there  is  no  resource  for  the  crew, 
except  to  free  her  by  the  pumps,  or  to  abandon  her  by  getnaf 
into  the  boats ;  for  the  centre  of  gravity  is  no  longer  fixed,  hat 
fluctuating  from  place  to  place;  the  ship  entirely  loses  her 
stability,  and  is  almost  totally  deprived  of  the  use  of  her 
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.  WAVB,  in  Physics,  a  volume  of  water  elevated  by  the  action 
•f  the  wind,  fee.  upon  its  surface,  into  a  state  of  fluctuation, 
and  accompanied  by  a  cavity.  The  extent  from  the  bottom,  or 
lowest  point  of  one  cavity,  and  across  the  elevation,  to  the 
bottom  of  the  next  cavity,  is  the  breadth  of  the  wave.  Waves 
are  considered  as  of  two  kinds,  whieb  may  be  distinguished 
from  one  another  by  the  names  of  natural  and  accidental  waves. 
The  natural  waves  are  those  which  are  regularly  proportioned 
in  sice  to  the  strength  of  the  wind  which  produces  them.  The 
accidental  waves  are  those  occasioned  by  the  winds  reacting 
upon  itself  by  repercussion  from  hills  or  high  shores,  and  by 
the  dashing  of  the  waves  themselves,  otherwise  of  the  natural 
kind,  against  rocks  and  shoals ;  by  which  means  those  waves 
acquire  an  elevation  much  above  what  they  can  have  in  their 
natural  state. 

Motion  oftkt  WW*.— This  makes  an  article  in  the  Newtonian 
philosophy,  that  aathor  having  explained  their  motions,  and 
calculated  their  velocity  from  mathematical  principles,  similar 
to  the  motion  of  a  pendulum,  and  to  the  reciprocation  of  water 
in  the  two  legs  of  a  bent  and  inverted  syphon  or  tube.  His 
propositions  concerning  such  canal,  or  tube,  is  the  forty-fourth  of 
the  second  book  of  bis  Principia,  and  is  this :  "  If  water  ascend 
and  descend  alternately  in  the  erected  legs  of  a  canal  or  pipe ; 
and  a  pendulum  be  constructed  whose  length,  between  the 

Soint  of  suspension  and  the  centre  of  oscillation,  is  equal  to 
alf  the  length  of  the  water  in  the  canal ;  then  the  water  will 
ascend  and  descend  in  the  same  time  in  which  the  pendulum 
oscillates."  The  author  hence  infers,  in  prop.  46,  that  the 
▼elocity  of  waves  is  in  the  sobduplicate  ratio  of  their  breadths ; 
and  in  prop.  46,  he  proceeds  to  find  the  velocity  of  waves,  as 
follows :  "  Let  a  pendulum  be  constructed  whose  length 
between  the  point  of  suspension  and  the  centre  of  oscillation  is 
equal  to  the  breadth  of  the  waves,  and  in  the  time  that  the 
pendulum  will  perform  one  single  oscillation  the  waves  will 
advance  forward  nearly  a  space  equal  to  their  breadth.  That 
which  is  called  the  breadth  of  the  waves  being  the  transverse 
measure  lying  between  the  deepest  part  of  the  hollows,  or 
between  the  tops  of  the  ridges." 

Let  ABCDEF  represent  a  stagnant  water  ascending  and 
descending  in  successive  waves.    Also  let  A,  C,  E,  &c.  be  the 
tops  of  ths  waves ;  and  B,  D,  F,  &c.  the  intermediate  hollows, 
Because  the  motion  of 
the  waves  is  carried  on  ^  0 

by  the  successive  ascent  ^ 
and  descent  of  the  wa-  *"" 
ter :  so  that  the  parts  of 
it,  as  A,  C,  E,  &c  which 

are  highest  at  one  time,  become  lowest  immediately  after,  and 
because  the  motive  force,  by  which  the  highest  parts  descend 
and  the  lowest  ascend,  is  the  weight  of  the  elevated  water,  that 
alternate  ascent  and  descent  will  l»e  analogous  to  the  reciprocal 
motion  of  the  water  in  the  canal,  and  observe  the  same  laws  as 
to  the  times  of  its  ascent  and  descent,  and  therefore,  (by  prop. 
44,  above  mentioned,)  if  the  distances  between  the  highest 
places  of  the  waves  A,  C,E,  and  the  lowest  B,  D,  E,  be  equal 
to  twice  the  length  of  any  pendulum,  the  highest  parts.  A,  C,E, 
will  become  the  lowest  in  the  time  of  one  oscillation,  and  in  the 
time  of  another  oscillation  will  ascend  again.  Therefore 
between  the  passage  of  each  wave,  the  time  of  two  oscilla- 
tions will  intervene;  that  is,  the  wave  will  describe  its  breadth 
in  the  time  that  the  pendulum  will  oscillate  twice ;  but  a  pendu- 
lum of  four  times  that  length,  and  which  therefore  is  equal  to 
the  breadth  of  the  waves,  will  just  oscillate  once  in  that  time, 
Q.  E.  I. 

Corol,  1.  Therefore  waves,  whose  breadth  is  equal  to  39} 
inches,  or  3)&  feet,  will  advance  through  a  space  equal  to  their 
breadth  in  one  second  of  time ;  and  therefore  in  one  minute 
they  will  go  over  a  space  of  of  195f  feet ;  and  in  an  hour  a 
space  of  1 1737  feet  nearly,  or  two  miles  and  almost  a  quarter. 

Corol.  2.  And  the  velocity  of  greater  or  less  waves  will  be 
augmented  or  diminished  in  the  sobduplicate  ratio  of  their 
breadth. 

But  waves  never  emerge  and  sink  again  in  the  same  place. 
They  seem  to  take  their  origin  from  some  agitated  spot,  and 
appear  thence  to  advance  in  expanding  concentric  circles. 
The  subaqueous   propulsion  accompanying  them  decides  no 


doubt  the  direction  of  their  progress,  and  prevent*  rbeaa  heal 
remaining  in  a  pendulous  state.  If  we  examine  attentively  tat 
motion  of  a  wave,  we  shall  find  that  the  fort-part  is  always  ia 
the  act  of  rising,  while  the  hinder  part  ia  constantly  sinking. 
The  whole  system  hence  appears  to  roll  onwards,  though  theft 
is  actually  no  translocation  of  any  portion  of  the  mass,  as** 
each  particle  in  succession  merely  osoiftates  with  nearly  a 
vertical  ascent  and  descent.  The  motions  of  waves  are  per- 
fectly imitated  on  the  stage,  by  turning  slowly  an  open  helical 
screw  applied  round  an  horizontal  axis.  This  effect  is  saw. 
duced  by  the  varying  rate  of  the  vertical  elevation  and  deere*- 
sion,  which  must  be  as  the  versed  sine  of  the  distance  of  earn 
point  from  the  summit.  Its  celerity  is  greatest  in 
from  the  level  of  the  water ;  it  becomes  statioaurry  when  it 
gained  its  utmost  ascent ;  bat  it  again  acquires  an  equal  aai 
opposite  celerity  as  it  sinks  under  that  level,  till  it  eosaes  tt 
pause  at  the  limit  of  depression.  The  figure  and  apparent 
motion  of  a  wave  hence  result  from  this  unequal  and  rerisvo- 
cating  vertical  play  of  each  particle,  combined  with  the  eaa- 
tinued  and  uniform  advance  of  the  inciting  energy. 

WAX.  The  upper  surface  of  the  leaves  of  many  trees  a 
covered  with  a  varnish  which  may  be  separated  and  obtaiaai 
in  a  state  of  purity,  and  found  to  possess  nil  the  properties  af 
bees-wax ;  hence  it  is  justly  inferred  that  wax  is  a  vegctaMt 
product,  and  that  the  bees  extract  it  unaltered  from  the  leave! 
of  trees  and  other  vegetable  substances  that  contain  it,  Seve- 
ral plants  contain  wax  in  such  abundance  as  to  make  it  went 
while  to  extract  it  from  them. 

WAY,  a  road  or  passage.  A  way  may  be  by  preeeriptaaa, 
as  if  the  owner  and  occupiers  of  such  a  farm  hnrr  iaimnninriaUy 
used  to  cross  another's  ground  ;  for  this  immemorial  esag*  sup- 
plies an  original  grant.  A  right  of  way  may  also  arias  by  act 
and  operation  of  law ;  for  if  a  man  grants  to  another  a  piece  af 
ground  in  the  middle  of  his  field,  he  at  the  same  time  tacitly 
gives  him  a  way  to  corneal  it,  for  where  the  law  gives  anyuaaf 
to  any  person,  it  gives  by  implication  whatever  is  necessary  far 
enjoying  the  same. 

Way  of  a  Ship,  the  coarse  or  progress  which  she  makes  as 
the  water  when  under  sail.  Thus,  when  she  begins  her  moose, 
she  is  said  to  be  under  way ;  and  when  that  motion  increases, 
she  is  said  to  have  fresh  way  through  the  water.  Heace  alas, 
she  is  said  to  have  bead  way,  or  stern  way,  to  gather  way,  ar 
to  lose  way.  &c. 

WAYGHTES,  or  Waits.  This  noun  formerly  signified  haut- 
boys; and  which  is  remarkable,  has  no  singular  Dumber.  Fran 
the  instruments,  its  signification  was,  after  a  time,  transferred  a) 
the  performers  themselves ;  who  being  in  the  habit  of  parading 
the  streets  by  night  with  their  music,  occasioned  the  aasie  te 
be  applied  generally  to  all  musicians  who  followed  a  ssailar 
practice.  Hence  those  persons  who  annually,  at  the  approari 
of  Christmas,  salute  us  with  their  nocturnal  concerts,  wets  aaa* 
are  to  this  dav  called  wayghtes. 

WEATHER,  the  state  of  the  atmosphere  with  regard  to  uw 
degree  of  wind,  to  heat  or  cold,  or  to  dryness  and  moisture,  eat 
particularly  to  the  first  Mr.  Kirwan,  iii  vol.  v.  of  the  Tras- 
sactions  of  the  Irish  Academy,  has  laid  down  the  folloeisf 
rules,  as  the  result  of  a  careful  examination  of  observation) 
which  had.  been  made  in  England,  during  a  period  of  112  yean. 

1.  When  no  storm  has  either  preceded  or  followed  the  versa! 
equinox,  the  succeeding  summer  is  generally  dry,  er  at  least 
so,  fiye  times  out  of  six. 

2.  If  a  storm  happen  from  an  easterly  point,  on  the  Mia, 
20th,  or  21st  day  of  May,  the  ensuing  summer  will,  four  thaei 
in  five,  be  also  dry.  The  same  event  generally  takes  piaot, 
if  a  storm  arise  on  the  26th,  26th,  or  27th  days  of  Marca, 
in  any  point  of  the  compass. 

3.  Should  there  be  a  storm,  either  at  south-west  or  at  wesV 
south-west,  on  the  19tb,  20tb,  21st,  or  22dof  March,  thefrUow- 
ing  summer  is  wet,  five  times  out  of  six. 

In  England,  if  the  winters  and  springs  be  dry,  they  art 
generally  warm :  on  the  contrary,  dry  summers  and  aatuaasf 
are  usually  hot ;  as  moist  summers  are  cold.  Thus,  if  tat 
humidity  or  dryness  of  a  particular  season  be  deteraaiaed,  s 
tolerably  correct  idea  may  be  formed  respecting  its 
ture.  To  these  indications  may  be  added  the  following 
ims ;  which,  being  the  result  of  observations  made  by 
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inquirers,  may  so  far  be  depended  npon,  M  they  will  afford  a 
criterion  of  (he  mildness  or  severity,  and  of  Ibe  dryness  or 
moil  tare,  of  future  seasons. 

1.  A  moist  autumn,  succeeded  bj  a  mild  winter,  it  generally 
followed  by  a  drj  and  eold  spring;;  Id  consequence  of  which, 
Testation  1*  greatly  retarded. 

2.  Should  the  summer  be  uncommonly  wet,  toe  succeeding 
winter  will  be  very  severe  ;  because  the  heat  or  warmth  of  the 
earth  will  be  carried  off  by  such  unusual  evaporation.  Farther, 
wet  summon  are  moallj  attended  with  an  increased  quantity 
of  fruit  on  the  white-thorn  and  dog-rose  ;  nay,  the  uncommon 
fraiifulnesi  of  tbeae  shrubs  is  considered  aa  the  presage  or  an 
intensely  cold  winter. 

3.  A  severe  winter  is  always  indicated  by  the  appearance  of 
eranes  and  otr 
because  they 
has  commenced  in  the  northern  regions. 

4.  If  frequent  showers  fall  in  the  month  of  September,  it 
seldom  rains  in  May;  and  the  reverse. 

6.  On  the  other  band,  when  the  wind  often  blows  from  the 
south-west,  daring  either  summer  or  natumn;  when  the  air  is 
unusually  cold  for  those  seasons,  both  to  our  sensaliona,  and 
by  the  thermometer;  at  the  same  lime,  the  mercury  being  Mw 
in  the  barometer; — under  these  conditions,  a  profuse  fall  of 
rain  may  be  expected. 

6.  Great  stonna,  rains,  or  other  violent  commotions  of  the 
clouds,  produce  a  kind  of  crisis  io  the  atmosphere:  so  that  they 
■re  attended  with  a  regular  succession,  either  of  line  or  of  bad 
weather,  for  some  inooihs. 

Lastly,  an  unproductive  year  mostly  succeeds  a  rainy  winter; 
as  a  rough  and  cold  autumn  prognosticates  n  severe  winter. 
See  also  the  article  Bahomkte*. 

Wdtkek  It  also  applied  to  every  thing  lying  to  windward 
of  a  particular  situation :  hence  a  ahlp  is  aatd  to  have  the 
weather-gage  of  another,  when  she  is  further  to  windward. 
Taos  also,  when  a  ahip  under  sail  presents  either  of  her  sides  to 
the  wind,  it  is  then  called  the  weather-side,  and  all  the  riming. 
Stc.  situated  thereon  are  distinguished  by  the  same  epithet,  at, 
the  weather  sbronds,  weather  lifts,  weather  braces,  weather 
bow,  weather  quarter,  fcc. 

TmiU  *f  la*  Wtmtktr,  from  Dr.  HrricktWi  Oiarrvatiea*.— 
The  following  table  it  from  observations  takes)  by  the  late 
Dr.  Hcracbell,  concerning  the  weather. 
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appears  to  bave  borne  much  hard  or  rough 

Weatheb  Bit,  a  turn  of  the  eable  about  the  end  of  the  wind, 
lass,  outside  of  '.ha  knight-beads.  It  is  used  to  check  the 
cable,  in  order  to  slacken  it  gradually  in  tempestuooa  weather, 
or  who*  the  ship  rides  in  a  strong  current. 

Weather  JRaords,  are  pieces  of  plank  placed  in  windows  of 
a  dwelling,  or  an  the  porta  of  a  ship,  whew  said  op  ra  ordinary  ; 
they  are  rn  an  inclined  position,  so  aa  to  turn  of  the  rain  wtth- 
eart  preventing  the  circulation  of  air. 
110. 


ftaiwinVs  /«v  Prtmrmttg  rttmiktr  JloaraVaa.— Take  three 
parts  of  air-stacked  lime,  two  of  wood  aahea,  and  one  of  flue 
sand,  or  sea-coal  ashea.  Sift  these  through  a  fine  sieve,  and 
add  aa  mneb  linseed  oil  aa  will  bring  It  to  a  consistence  for 
working  with  a  painter's  brnah ;  great  eare  anal  be  taken  to 
mix  it  perfectly.  Two  eoatt  are  necessary,  the  first  rather 
thin,  the  second  a  a  thick  aa  can  conveniently  be  worked. 

W father  Vlotkt.  long  pieces  of  canvaas  or  tarpanling,  used 
to  preserve  the  hammocks  from  injury  by  weather  when  stowed ; 
also  to  defend  persons  from  the  wind  and  spray. 

Weather  Htlm,  a  ship  is  said  to  carry  a  weather  helm 
when  she  is  iaelined  to  come  too  near  the  wind,  and  therefore 
requires  the  helm  to  bo  kept  constantly  a  little  to  windward. 

Wkjihh  Rolh.  those  inclinations  which  a  ship  makes  to 
windward  In  a  heavy  sea;  those  which  ibe  mikes  to  leeward 
being  termed  Ice-In  robes. 

Weather  Glmu.    Set  Barometer  and  Hydrometer. 

Weather  SMort,  the  shore  which  lies  to  windward  of  a  skip. 

Weather  Tidt,  implies  that  which,  by  setting  against  a 
ship's  lee-side,  while  under  sail,  forcea  ber  up  to  windward. 

WEATHER-GLASSES,  are  instruments  contrived  to  indi- 
cate  the  stale  or  disposition  of  the  atmosphere,  and  the  various 
alterations  in  the  weather;  such  are  barometers,  thermometers, 
hygrometers,  lie, 

WEAVERS.  The  wages  of  journeymen  weavers  in  London 
are  to  he  settled  by  the  lord  mayor,  recorder,  and  aldermen. 
Masters  giving  more  wages  than  It  appointed,  to  forfeit  flOJ.  and 
journeymen  demanding,  or  combining  to  demand  more,  to  for- 
feit 40s.  or  be  imprisoned  three  months. 

WEAVING.  With  the  antiquity  of  weaving  we  are  neither 
much  acquainted,  nor,  however  amusing  inch  knowledge  might 
be  to  the  antiquarian,  is  this  loss  greatly  tohe  regretted.  That  the 
art  was  brought  to  considerable  perfection  in  very  early  ages, 
it  soktcienlly  obvious  both  from  tacred  and  profane  history. 
There  seems  also  little  doubt  that  it  is  of  Asiatic  origin,  and  has 
only  gradually  extended  to  the  western  parts  of  Europe.  We 
have  the  authority  of  Julias  Caster,  trial,  wbea  he  Invaded 
Britain,  it  was  totally  unknown ;  and  the  many  public  acta 
relative  to  the  woollen  manufacture  in  the  earlier  period  of 
English  history,  evidently  prove  that  the  greater  part  of  our 
wool  was,  for  a  long  series  of  years,  exported  in  a  raw  state, 
and  manufactured  upon  the  continent.  The  cruellies  and 
atrocities  of  the  Duke  of  Alva,  in  IA67,  and  the  subsequent 
persecutions  attendant  on  the  revocation  of  the  edict  of  NanU 
hy  Louis  XIV.  are  assigned  by  historians  as  Ibe  causes  which 
gate  to  Britain  the  know  ledge  and  ingenuity  of  foreign  artisans, 
and  permanently  founded  the  woollen  and  linen  manufactures, 
the  former  of  which  has  become  the  acknowledged  staple  of 
England,  and  the  latter  of  Ireland.  The  much  more  recent 
invention  of  Sir  Richard  Arkwrlght  has  introduced  the  very 
extensive  manufacture  of  cotton,  and  added  a  lucrative  and 
elegant  branch  of  t riffle,  the  lighter  and  faaolful  department  of 
which  has  become,  in  some  measure,  the  staple  manufacture  of 
Scotland  ;  whilst  the  more  substantial  and  durable  have  added 
to  England  a  manufacture,  Inferior,  In  importance  and  extent, 
only  Io  the  woollen. 

The  process  of  manufacture  of  all  these  descriptions  of  cloth, 
from  the  raw  to  the  finished  or  marketable  stale,  may  be  divided 
into  three  great  stages  of  manufacture. 

1st,  The  preparatory  processes  which  the  raw  material  under- 
goes, to  bring  it  into  that  state  in  which  It  is  lit  to  assume  toe 
appearance  of  cloth,  or  what  it  generally  understood  by  the 
term  vera.  For  the  account  of  these  operations,  we  moat  refer 
the  reader  to  the  respective  articles  Cotton,  Flax,  Wool, 
Silk.  Loom,  &e. 

'2d.    The   operations  by   which    the    materials    are    broaght 
from  the  state  of  yarn  into  of  that  of  cloth,  which  la  properly 
the  subject  of  this  article,  hot  which  wa  can  here  only  treat  la  a 
general  way  ;   for  the  differ* at   kinds   are    so    nomeroow  T^-. 
varied,  that  we  must  refer  much  of  the  peculiarities  to  the  a*^™^ 
which  will  be  found  under  the  respective  titlea  or  bop-**" 
which  various  kinds  of  cloths  o*  «*u«**ss.V»*s«.-     __._—     «*". 

3d.  The  rawnesses  which   «n*  *^»'«*,h,!«i£^2La-»»»S 
out  of  the  weaver's  hands,  \o  faWx  Vy*  *~  •»■■.«*-•*-  -*>■ 
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In  general,  wo  may  remark,  that  the  great  requisites  in  everr 
species  of  cloth,  from  the  heaviest  to  the  lightest  fabrics,  are 
durability,  warmth,  and  beauty.  For  those  kinds  which  com- 
pose  the  household  furniture  and  dress  of  the  generality  of 
mankind,  the  first  and  second  are  the  most  essential ;  and  for 
the  ornamental  kinds,  which  furnish  show  and  splendour  to  the 
drapery  of  the  opulent  and  luxurious,  the  latter  is  almost  the 
only  quality  ever  required. 

Kendall's  loom,  which  works  exactly  like  the  common  Spital- 
field's  loom,  with  the  same  tyings,  hangings,  &c.  has  its  princi- 
pal action  simply  promoted  by  a  single  revolving  bar  mounted 
upon  the  top  of  the  ordinary  loom,  equipped  with  four  wipers, 
and  two  earns  or  snails.  The  two  central  wipers  operating  upon 
a  lever,  moving  the  batton  as  required ;  the  two  cams,  right 
and  left,  acting  alternately  on  a  lever  each,  at  the  reverse  end 
of  which  are  connected  two  vertical  rods,  suspended  from  a 
bracket  in  front  of  the  loom ;  also  the  two  levers  being  con- 
nected by  a  spiral  spring,  that  the  action  of  the  cams  at  the 
necessary  periods  causes  the  spring  to  become  charged,  as  the 
lever  in  traversing  the  cam  meets  with  a  sodden  declension  or 
fall,  causing  the  spring  to  operate  and  drive  the  shuttle  across 
the  work.  The  other  two  wipers  act  upon  two  treadles,  to 
make  the  shed  or  opening  for  the  passage  of  the  shuttle.  One 
revolution  of  this  bar  completes  two  shotes,  causes  these 
cams  and  wipers  to  act  uniformly  with  each  other,  performing 
the  whole  operation  required  in  simple  weaving.  The  way  to 
accomplish  more  complex  weaving,  when  more  than  two  treadles 
are  required,  is  by  introducing  a  second  bar,  equipped  with  as 
many  wipers  as  treadles  wanted,  the  wipers  being  placed  at 
equal  distances  on  the  circle  of  the  bar.  If  four  is  necessary,  as 
the  principal  bar  making  one  revolution  acts  upon  the  battons 
twice ;  therefore,  in  order  to  work  over  the  four  treadles  upon 
the  second  bar,  the  principal  bar  in  this  case  must  revolve  twice 
to  the  secondary  one,  and  so  on  to  any  given  number  of  treadles. 
If  five  treadles  are  required,  the  principal  bar  most  revolve  two 
and  a  half  times  to  the  secondary  bar  once,  and  so  on  to  any 
other  number,  the  two  bars  being  regulated  by  equipping  each 
with  cog-wheels  for  that  purpose.  If  a  greater  number  of 
treadles  are  required  more  than  this,  or  the  hand-loom  is  able 
to  accomplish  with  ease,  it  only  requires  the  aid  of  the  jackard 
mounted  upon  the  loom,  simplifying  the  complex  figured  weav- 
ing. This  loom  is  effective  and  simple :  a  boy  of  12  years  of 
age,  with  a  proper  fly-wheel,  would  find  no  difficulty  in  turning 
six  or  eight  of  these  looms.  The  number  of  looms  one  weaver 
is  capable  of  working  must  depend  on  tWo  principal  objects, — 
the  quality  of  the  goods  manufactured,  and  the  quality  of  the 
material  made  use  of,  varying  from  two  to  five  looms,  such  as 
Persians,  sarcenets,  levantines,  and  poor  satins,  which,  with 
good  materials,  require  little  attention.  Rich  works,  with  an 
able  weaver  and  good  materials,  will  be  able  to  work  two  looms 
with  an  addition  of  some  light  work  before  mentioned.  The 
work  is,  of  course,  better  than  that  performed  according  to  the 
old  plan  by  hand;  the  machine  acting  more  steadily,  and 
operating  with  less  of  s  tic  kings. 

Previous  to  entering  into  any  details  of  other  particulars,  we 
shall  lay  before  our  readers  such  general  remarks  as  occur 
upon  what  is  termed  the  fabric  of  cloth,  a  matter  which  we  con- 
ceive to  be  not  only  of  the  roost  essential  importance,  but  which 
has  been  most  unaccountably  neglected,  even  by  those  who 
practise  the  manufacture,  and  who,  with  very  few  exceptions, 
regulate  their  operations  in  this  respect  by  no  fixed  or  deter- 
minate rule,  but  generally  are  contented  merely  to  copy  what 
they  are  taught,  without  any  other  guide  to  detect  error  than 
natural  experience,  which  very  frequently  is  dearly  purchased. 
Yet  we  conceive  it  very  possible,  that  this  important  point  may 
be  reduced  to  such  a  degree  of  mathematical  precision,  as 
might  render  it  capable  of  conclusive  demonstration,  or  at 
least  that  the  approximation  may  be  so  near,  as  to  guard  the 
person  who  will  be  at  pains  to  adopt  it,  from  almost  the  slightest 
danger  of  great  error,  even  in  regulating  the  fabric  of  any 
species  of  cloth  to  which  he  has  not  been  previously  accus- 
tomed. For  the  better  understanding  of  this  method,  it  may 
be  necessary  to  consider,  very  briefly,  that  quality  of  yarn  which 
is  called  its  grist  or  fineness. 

If  a  thread  of  yarn  be  considered  as  a  cylinder,  its  weight 
most  be  in  the  compound  ratio  of  its  magnitude  and  density,  j 


Now,  yarn  being  made  op  in  banks  of  a  determinate  length, 
this  length  may  be  considered  as  the  altitude  of  the  cylinder. 
If  cylinders  are  in  proportion  to  their  circumscribing  squares, 
the  square  root  of  the  square  will  be  equal  to  the  diameter  of 
the  base.  When  yarn  of  any  kind  is  warped,  and  stretched  ti 
a  loom,  to  undergo  the  subsequent  operation  of  being  worei 
into  cloth,  the  threads  which  compose  the  warp  are  parallel  to 
each  other,  and  their  parallel  situation  is  preserved  bj  tie 
utensil  called  the  reed,  through  the  intervals  between  the  divi- 
sions of  which  a  certain  number  of  threads  pass.  The  number 
of  divisions  in  this  reed,  therefore,  ascertains  the  number  of 
threads  of  a  warp  which  are  to  be  woven  into  cloth  of  sot 
determinate  breadth.  Now  the  breadth  of  every  thread  or 
cylinder  being  the  diameter  of  its  base,  and  the  reed  being  u* 
scale  which  regulates  the  number  of  these  threads  in  a  given  mea- 
sure, the  ratio  which  the  one  bears  to  the  other  ascertains  tie 
number  of  threads,  and  their  contiguity  to  each  other  in  tie 
cloth.  Let  then  the  square  root  of  the  mass  in  any  determinate 
length  of  yarn  be  taken  as  the  measure  of  the  diameter  of  the  base 
of  a  thread,  and  let  the  number  of  the  reed  which  will  form 
proper  fabric,  be  known,  and  any  other  will  be  found  to  form  i 
similar  fabric.  From  this  arises  a  very  simple  analogy  or  pro- 
portion, which  may  be  thus  stated  : — Let  the  weight  of  ose 
kind  of  yarn  be  expressed  by  a,  and  that  of  another  by  h.  Lrt 
a  be  properly  woven  in  a  reed  or  scale  which  contains  I20u 
intervals  or  divisions  in  37  inches,  which  is  the  common  mea- 
sure of  the  linen  reed.  Then  to  ascertain  the  proper  reed  iat 
6,  the  proportion  will  be  as  *Ja  is  to  1200,  so  is  v'  &  to  the  reed 
required.  Hence,  as  a  is  to  144,  so  is  b  to  the  square  of  tar 
reed  required.  Suppose  now,  that  a  represents  cotton  jara 
No.  60,  and  b  represents  No.  100,  then, 

as  00   :    144   :  :    100   :    14,400, 
the  root  being  15*49  nearly,  which  is  the  answer.     From  this 
the  following  simple  arithmetical  proportion  will  arise  for  prac- 
tical use. 

1st.  If  the  yarn  is  known,  and  the  number  of  the  reed  wanted. 

As  the  name  or  designation  of  the  first  yarn  given 

To  the  square  of  the  given  reed. 

So  is  the  name  or  designation  of  the  second  yarn 

To  the  square  of  the  reed  required. 
2d.  If,  as  before,  the  yarn  and  reed  are  known,  and  the  jars 
wanted  to  6t  any  other  reed. 

As  the  square  of  the  given  reed, 

To  the  yarn, 

So  is  the  square  of  the  other  reed 

To  the  yarn  required. 
In  actual  practice,  the  following  objection,   which  i§  very 
plausible,  will  readily  occur  to  practical  manufacturers,  aad,  it 
first  sight,  will  probably  induce  almost  the  whole  of  them  to 
reject  these  rules  as  erroneous  and  inconclusive.    Hiey  will 
assert,  and  with  truth,  that  a  manufacturer  who  would  impli- 
citly adopt  and  follow  these  rules,  would  either  make  all  ha 
fine  goods  so  dense  and  heavy  in  the  fabric  as  to  disgust  sis 
customers  ;  or  that  bis  coarse  goods  would  be  so  flimsy  in  tse 
texture  as  to  be  totally  useless.    To  this  it  is  only  necessary  is 
reply,  that  it  arises  from  no  error  in  the  calculation,  nor  vast 
of  truth  in  the  general  principle,  but  in  what  was  premised  as  i 
general  requisite  in  cloth  at  the  outset,  namely,  that  the  dura- 
bility and  thickness  is  the  first  object  in  coarse  goods,  and 
beauty  and  transparency  in  fine.     It  would  afford  hut  a  slender 
recommendation  to  a  birth-day  dress,  to  possess  that  warmth 
and  durability  which  would  form  the  chiei>excellence  of  awatea- 
coat  or  blanket ;  and  it  would  be  equally  useless  to  give  to  the 
coarse  manufacture,  which  is  valuable  in  proportion  to  tie 
shelter  which  it  affords  from  the  inclemency  of  wind  and  wea- 
ther, qualities  which  could  only  afford  gratification  to  the  eje, 
by  the  sacrifice  of  every  comfort 

The  warp  of  a  web  being  longitudinally  stretched  in  parallel 
straight  lines,  and  the  warp  or  weft  being;  inserted  at  rirjtf 
angles  to  it,  the  substance  produced  as  cloth  will  bear  a  strong 
analogy  to  the  form  of  a  raft  of  wood,  consisting  of  two  plat- 
forms of  square  beams  laid  across  each  other,  and  fastened 
together ;  or  if  we  suppose,  that  a  number  of  cylindrical  nieces 
of  wood,  such  as  the  top  masts  or  yards  of  a  ship,  are  laid 
parallel  to  each  other,  and  that  cords  or  ropes  are  interwoven 
between  them  together,  we  shall  have  a  very  exact  represents- 
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tion  of  ft  piece  of  cloth  oo  a  scale  of  such  magnitude  as  will 
admit  of  all  the  proof  of  actual  measurement.  Io  cloth,  even 
of  the  finest  kinds,  the  length,  breadth,  and  number  of  the  com- 
ponent thread  of  cylinders,  in  the  piece,  may  be  ascertained 
with  equal  precision ;  but  from  the  smallness  of  the  diameter  of 
every  thread,  it  becomes  impossible  to  measure  them  actually 
with  any  degree  of  accuracy.  The  length  and  the  weight,  or 
mass,  however,  being  known,  the  diameter  may  be  found  by  a 
calculation,  which  bears  evident  marks  of  great  exactness,  and 
we  may  then  safely  assume  that  no  difference  can  arise,  pro- 
vided the  densities  of  all  threads  are  the  same.  Upon  this 
point,  however,  there  has  been  some  difference  of  opinion,  and 
the  subject  has  been  so  little  investigated  in  a  scientific  man- 
ner, that  it  would  be  perhaps  presumptuous  to  draw  any  abso- 
lute conclusion  upon  it.  We  shall  therefore  only  observe,  that 
the  argument  upon  which  the  increase  of  density  in  fine  >arn 
above  coarse  chiefly  rests,  is  this,  that  in  spinning  tine  yarn,  a 
greater  number  of  revolutions  of  the  wheel  arc  necessary  to 
give  the  twist  sufficiently  to  produce  a  proper  cohesion  of  the 
fibres  than  in  coarse.  This  is  inenntrovertibly  true ;  and  as  the 
filaments  or  fibres,  by  this  twitting,  assume  the  form  of  a  screw 
or  spiral,  the  point  to  be  decided  is,  simply,  whether  by  this 
excess  of  twisting,  the  fibres  of  fine  yarn  are  not  brought  more 
closely  into  contact  than  those  of  coarse ;  and  consequently, 
that  the  diameter  of  the  thread  is  diminished  in  the  same  pro- 
portion that  the  twisting  is  increased. 

It  must  be  obvious,  that  where  the  circumference  exposes  a 
small  surface,  many  more  revolutions  will  be  required  than 
where  it  presents  a  large  one.  before  all  the  fibres  can  be  suffi- 
ciently stretched  ;  and  consequently,  that  fine  yarn  will  always 
require  more  twisting  than  coarse,  to  give  it  the  same  tenacity. 
I J  lit  as  every  thread,  from  the  stoutest  cable  to  the  finest  which 
human  art  and  industry  can  produce,  contracts  in  length  by 
the  operation  of  twisting,  there  seems  reason  enough  to  con- 
clude, that  the  compressing  power  exerted,  acts  either  entirely 
upon  the  length,  or  that  what  is  exerted  on  the  diameter,  must 
bear  a  very  small  proportion  indeed  to  the  other;  we  may 
therefore  infer,  that  the  nearest  approximation  to  actual  truth, 
will  be  to  consider  a  rope  or  thread  like  any  other  solid  cylin- 
der, and  that  the  difference  of  deusity  will  not  very  materially 
a  fleet  the  calculation.  Upon  this  principle,  we  shall  easily 
arrive  at  a  very  considerable  degree  of  mathematical  precision, 
and,  upon  the  whole,  come  ncirer  to  actual  truth  than  by  any 
other  hypothesis  yet  known. 

In  the  Plate  (Cloth  Manufacture)  will  be  found  some 
figures,  explanatory  of  what  further  remarks  may  be  necessary 
oo  this  subject,  as  connected  with  the  fabric;  and  it  will  also 
be  useful  in  conveying  correct  ideas  of  the  varieties  of  texture 
moat  generally  used  both  in  the  substantial  and  flimsy  descrip- 
tions of  woven  goods. 

Principle  of  Texture. — Figure  1.  This  figure  may  be  sup- 
posed to  represent  any  solid  body  composed  of  various  parts, 
lashed  together.  If  the  darkened  squares  are  so  many  parallel 
beams  of  wood,  connected  by  cordage,  we  arrive  at  once  at  a 

E  recite  idea  of  texture.  The  length  of  these  beams  is  known 
y  measurement:  the  breadth  of  the  whole  consists  of  the 
aggregate  number  of  pieces  of  wood,  added  to  the  space  which 
the  cords  occupy  between  each,  and  which  will  be  more  or  less 
in  proportion  to  the  thickness  or  diameter  of  these  cords.  It  is 
also  obvious,  that  it  is  impossible  to  bring  the  beams  into 
actual  contact ;  for  were  we  to  suppose,  that  the  connecting  or 
lathing  cords  were  actually  as  line  as  human  hairs,  they  must 
still  occupy  some  portion  of  space.  The  thickness,  it  is  equally 
apparent,  is  that  of  one  beam  and  one  cord  ;  but  if  we  suppose 
the  cords  every  where  in  actual  contact,  vie  may  then  also  sup. 
pose  that  the  thickness  is  that  of  the  beam  and  two  cords. 
Now,  it  is  hardly  possible  to  conceive,  that  in  a  flexible  sub- 
stance, such  as  those  used  in  the  fabrication  of  cloth,  any  means 
could  he  devised  to  bring  every  thread  of  woof  into  actual  eon- 
tact,  so  as  to  cover  the  warp  both  above  and  below.  We  may 
therefore  very  safely  assume,  as  a  general  principle,  that  the 
geometrical  thickness  of  cloth  is  the  measure  of  the  diameter  of 
one  thread  of  the  warp,  added  to  the  measure  of  the  diameter 
of  one  thread  of  the  woof;  and  that  when  those  measures  are 
equal,  the  thickness  ofths  cloth  is,  of  course,  double  the  diamr- 
kr  of  one  of  the  threads  of  which  it  is  composed.    Thus  we  have 


the  utmost  thickness  of  fabric  of  which  cloth  is  capable,  and 
more  than  even  the  strongest  canvass,  with  which  we  are 
acquainted,  can  possess.  Indeed  a  fabric  of  this  kind,  were  it 
even  easily  attainable,  would  be  practically  useless ;  for  the 
immense  increase  of  density  would  so  completely  take  away 
every  degree  of  pliancy  and  flexibility,  that  the  fabric  would  be 
as  nnsuitable  for  any  purpose  to  which  cloth  is  properly  appli- 
cable, as  a  fir  plank  or  a  sheet  of  copper. 

Open  Fabric. — Figure  2.  This  figure  represents  a  section  of 
cloth  of  an  open  fabric,  when  the  round  dots,  which  represent 
the  warp,  are  placed  at  a  considerable  distance  from  each 
other.  In  this  figure  we  see  very  evidently,  that  the  Geome- 
trical thickness  of  cloth  may  be  considered  in  the  duplicate 
ratio  of  the  one  thread  ;  for  if  we  suppose  the  two  painlU-l  lines 
which  bound  the  figure,  to  represent  two  boards  ixid  in  th" 
calender  press,  where  the  cloth  is  finished,  and  that  they  are  to 
be  pressed  together  by  any  mechanical  power,  hi-  shall  at  once 
sec  that  their  effect  must  immediately  flatten  the  threads,  and 
divest  them  of  their  cylindrical  form. 

t'loMe  Fabric—  Figured.  This  figure  represents  a  plain  fabric 
of  that  description  which  approaches  the  most  nearly  to  any 
idea  we  can  form  of  the  most  dense  or  close  contact  of  which 
yarn  can  be  made  susceptible.  Here  the  warp  is  supposed  to 
be  so  lightly  stretched  in  the  loom,  as  to  retain  entirely  the 
parallel  state  without  any  curves  or  flexure  whatever,  and  the 
whole  therefore  is  necessarily  given  to  the  woof.  This  m-ule  of 
weaving  can  never  really  exist ;  but  if  the  warp  he  sufficiently 
strong  to  bear  any  light  stretching,  and  the  woof  he  sp:ui  very 
soft  and  flexible,  something  very  near  it  may  be  produced. 
This  way  of  making  cloth  is  well  fitted  for  those  goods  which 
require  to  give  considerable  warmth,  but  they  arc  sometimes 
the  means  of  very  gross  fraud  and  impoHtiou ;  for  if  the  warp 
is  made  of  very  slender  threads,  and  the  woof  of  slacklv  twisted 
cotton  or  woollen  yarn,  where  the  fibrils  of  the  stuff  being  hut 
slightly  brought  into  contact,  are  rough  and  oozy,  a  great 
appearance  of  thickness  and  strength  may  be  given  to  the  eye, 
when  the  cloth  is  absolutely  so  flimsy,  that  it  may  be  torn 
asunder  as  easily  as  a  sheet  of  writing  paper.  Many  frauds  of 
this  kind  are  practised.  A  very  common  one  is  in  a  kind  of 
fanciful  stuff,  which  used  to  be  hawked  about  the  streets  of 
London,  pnd  most  of  the  large  towns  of  Britain,  es;  ecially  the 
sea  ports,  by  a  set  of  men  habited  like  sailors.  These  stufls 
were  composed  of  very  fine  silk  warp,  and  very  slacklv  twi>lcd 
cotton  woof,  perhaps  eight  or  ten  times  coarser  than  the  warp. 
The  silk,  of  course,  entirely  disappeared,  and  the  semblance 
of  a  very  strong  fabric  of  cotton  was  presented,  and  sold  appa- 
rently cheap,  under  the  pretence  of  being  smuggled  home  iu  an 
Bast  Indiaman.  Strength,  beauty,  and  cheapness,  were  thus 
apparently  united,  and  the  unwary  purchaser,  whilst  enjoying 
the  triple  pleasure  of  having  profitably  expended  his  money, 
procured  a  desirable  acquisition,  and  outwitted  all  the  precau- 
tions which  either  the  government  or  directors  could  take, 
found,  to  his  infinite  astonishment  and  vexation,  upon  the  first 
application  of  the  finger  and  thumb,  that  his  purchase,  which 
was  generally  extolled  by  the  vender  for  being  as  tough  as  the 
mainsail  of  a  seventy- four,  proved  as  weak  as  a  cobweb.  The 
impostor  generally  added  to  the  fraud,  by  pulling  the  cloth 
apparently  with  great  force  in  that  direction  in  which  the  coarse 
woof  gave  the  resistance,  but  cautiously  avoided  even  a  touch 
against  the  warp,  which  would  at  once  have  detected  the  fraud. 

Often  Fabric—  Figure  4.  This  figure  gives  a  representation 
of  the  position  of  a  fabric  of  cloth  in  section,  as  it  is  in  the  loom 
before  the  warp  has  been  closed  upon  the  woof,  which  still 
appears  as  a  straight  line  This  figure  may  usefully  illustrate 
the  t!  i  reel  ion  and  ratio  of  contraction  which  must  unavoidably 
take  place  in  every  kind  of  cloth,  in  a  greater  or  smaller  degree, 
according  to  the  densitv  of  the  texture,  the  dimensions  of  the 
threads,  and  the  description  of  the  cloth.  Let  A  H  represent 
one  thread  of  woof  completely  stretched  by  the  velocity  of  the 
shuttle  in  passing  between  the  threads  of  warp  which  arc  repre- 
sented bv  the  round  dots  1,  •i,  ;J.  t,  5,&c.  and  those  distinguished 
by  8. \K  10,  &«'.  When  these  threads  are  closed  by  the  opera- 
tion of  the  heddies  to  form  the  iutertexture,  the  first  tendency 
will  he  to  move  in  the  direction  16,  °2fr,  &c.  for  those  above. 
I  and  in  that  of  y*.  Da.  See.  for  those  below ;  but  the  contraction 
]  of  .V  II.  by  its  deviation  from  a  straight  to  a  curved  line,  in 
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consequence  of  the  compression  of  the  warp  thread  I  e,  2e,  &o. 
and  1 *,  2  a,  &c.  in  closing,  will  produce,  by  the  action  of  the 
two  powers  at  right  angles  to  each  other,  the  oblique  or  dia- 
gonal direction  denoted  by  the  lines  1,8—2,9  to  the  right,  for 
the  threads  above ;  and  that  expressed  by  the  lines  2, 8—3,9, 
&c.  to  the  left,  for  the  threads  below.  Now,  as  the  whole  devia- 
tion is  produced  by  the  flexure  of  the  thread  A  B,  if  A  is  sop- 
posed  to  be  placed  at  the  middle  of  the  oloth,  equidistant  from 
the  two  extremities,  or  selvages  as  they  are  called  by  weavers, 
the  thread  at  1  may  be  supposed  to  move  really  in  the  direction 
1 6,  and  all  the  others  to  approach  to  it  in  the  direction  repre- 
sented, while  those  to  the  left  would  approach  in  the  same 
ratio,  but  the  line  of  approximation  would  be  inverted.  By 
pursuing  this  plan,  which,  as  far  the  writer  of  this  article  knows, 
is  totally  new,  the  theory  of  fabrio  might  be  reduced  to  a  very 
great  degree  of  certainty ;  and  here  a  field  is  entirely  open  for 
the  researches  of  an  expert  geometrician  to  apply  the  principles 
of  his  science  to  the  most  extensive  and  useful  manufacture, 
not  only  of  this  country,  but  of  every  other. 

Figure  6  represents  that  common  fabric  used  for  lawns,  mus- 
lins, and  the  middle  kind  of  goods,  the  excellence  of  which 
neither  consists  in  the  greatest  strength,  nor  in  the  greatest 
transparency.  It  is  entirely  a  medium  between  tig.  2  and  fig.  3. 
Its  principles  are  in  every  respect  similar  to  those  already 
noticed. 

In  the  efforts  to  give  great  strength  and  thickness  to  cloth,  it 
will  be  obvious,  that  the  common  mode  of  weaving  by  constant 
intersection  of  warp  and  woof,  although  it  may  be  perhaps  the 
best  which  can  be  devised  for  the  former,  presents  invincible 
obstructions  to  the  latter  beyond  a  certain  limit  To  remedy 
this,  two  modes  of  weaving  are  in  common  use,  which,  while 
they  add  to  the  power  of  compressing  a  great  quantity  of  mate- 
rials in  a  small  compass,  possess  the  additional  advantage  of 
affording  much  facility  for  adding  ornament  to  the  superficies 
of  the  fabric.  The  first  of  these  is  double  cloth,  or  two  webs 
woven  together,  and  joined  by  the  operation.  This  is  chiefly 
used  for  carpets  ;  and  its  geometrical  principles  are  entirely  the 
same  as  that  of  plain  cloth,  supposing  two  webs  to  be  sewed 
together.  A  section  of  the  cloth  will  be  found  in  fig.  6;  and 
what  further  relates  to  this  part  of  the  subject,  in  the  article 
Carpet. 

Of  the  simplest  kind  of  twisted  fabrics,  a  section  is  given  in 
fig.  7 ;  and  as  this  is  a  most  important  branch  of  the  cloth 
manufacture,  it  may  be  proper  to  consider  it  with  some  atten- 
tion. The  great  and  prominent  advantage  of  the  twisted  fabric 
in  point  of  texture,  arises  from  the  facility  with  which  a  very 
great  quantity  of  materials  may  be  put  closely  together.  In 
the  figures,  the  warp  is  represented  by  the  dots  in  the  same 
straight  line  as  in  the  plain  fabrios ;  but  if  we  consider  the 
direction  and  ratio  of  contraction,  upon  principles  similar  to 
those  laid  down  in  the  explanation  given  of  fig.  4,  we  shall 
readily  discover  the  very  different  way  in  which  the  tweeling 
fabric  is  effected. 

Thus  we  see  by  the  figure,  when  the  dotted  lines  are  drawn 
at  a,  6,  c,  d>  their  direction  of  contraction,  instead  of  being 
upon  every  second  or  alternate  thread,  the  natural  tendency 
would  consequently  be  to  bring  the  whole  into  the  form  repre- 
sented by  the  lines  and  dotted  circles  at  «,  6,  c,  d.  In  point 
then  of  thickness,  from  the  upper  to  the  under  superfioies,  it  is 
evident  that  the  whole  fabric  has  increased  in  the  ratio  of 
nearly  three  to  one.  On  the  other  band  it  will  appear,  that 
the  four  threads  or  cylinders  being  thus  put  together  in  one 
solid  mass,  might  be  supposed  only  one  thread,  or  like  the 
strands  of  a  rope  before  it  is  twisted ;  but,  to  remedy  this,  the 
thread  being  shifted  every  time,  the  whole  forms  a  body  in 
which  much  aggregate  matter  is  compressed ;  but  where,  being 
less  firmly  united,  the  accession  of  strength  acquired  by  the 
accumulation  of  materials,  is  partially  contracted  by  the  want 
of  equal  firmness  of  junction. 

The  second  quality  of  the  tweeled  fabric,  susceptibility  of 
receiving  ornament,  arises  from  its  capability  of  being  inverted 
at  pleasure,  according  to  fig.  9.  In  this  figure,  we  have,  as 
before,  four  threads,  and  one  alternately  intersected ;  but  here 
the  four  threads  marked  1  and  2,  are  under  the  woof,  while 
those  marked  3  and  4  are  above.  As  this  in  no  way  affects  the 
solidity  or  strength  of  the  texture,  but  is  merely  an  auxiliary 


aid  for  the  addition  of  ornament,  the  further  discussion  oftlii 
property  *will  be  more  appropriately  introduced  io  that  part 
of  this  article  which  relates  to  the  ornamental  principles  ei 
texture. 

Figure  8.  This  figure  represents  that  kind  of  tweeled  work 
which  produces  an  ornamental  effect,  and  adds  even  te  the 
strength  of  a  fabric,  in  so  far  as  accumulation  of  matter  eaa  W 
considered  in  that  light.  The  figure  represents  a  piece  of  velvet 
cut  in  section,  and  of  that  kind  which,  being  woven  npoa  a 
tweeled  ground,  is  known  by  the  name  of  Genoa  velvet;  i 
pretty  strong  presumption,  that  the  origin  of  this  manufaetart 
at  least,  in  Europe,  is  Italian.  That  part,  however,  which  pro- 
duces the  ornament,  cannot  properly  be  deemed  likely  to  add 
much  to  the  strength  of  the  fabrio,  in  so  far  as  this  is  effectei 
by  any  attempt  at  divulsion ;  but  when  the  impulse  is  by  fric- 
tion, it  must  contribute  very  materially  to  its  preservatiea. 
Hence,  in  practical  use,  velvets  of  every  kind  are  in  great 
estimation,  for  three  substantial  reasons : — 

1st.  Because,  by  combining  a  great  quantity  of  materials  m 
a  small  compass,  they  afford  great  warmth.  2nd.  From  tat 
great  resistance  which  they  oppose  to  external  friction,  they 
are  very  durable.  And,  3rd.  Because,  from  the  very  natures! 
the  texture,  they  afford  the  finest  means  of  rich  ormaaaeaoJ 
decoration.  The  use  of  velvet  cloths  ia  cold  weather,  is  a  ssi- 
cient  proof  of  the  truth  of  the  first.  The  manufacture  of  plats 
corduroy,  and  other  stuffs,  for  the  dress  of  those  exposed  lotas 
accidents  of  laborious  employment,  evinces  the  second ;  and  the 
ornamented  velvets  and  Wilton  carpeting,  are  dVatonttratrfc 
of  the  third  of  these  positions.. 

In  the  figure,  the  diagonal  form  which  both  the  warp  aad 
woof  of  cloth  assume,  is  very  apparent,  from  the  smallaess  of 
the  scale.  Besides  what  this  adds  to  the  strength  of  the  data, 
the  plusbed  part,  which  appears  interwoven  at  the  darkly 
shaded  intervals  1,  2,  3,  &c.  forms,  when  finished,  the  whole 
covering  or  upper  surface.  The  principle,  in  so  far  as  regards 
texture,  is  entirely  the  same  as  any  other  tweeled  fabric,  ani  a 
more  minute  discussion  must  be  referred  to  the  particular 
article. 

Corduroy. — Figure  10.  This  figure,  which  represents  cordu- 
roy, or  king's  cord,  is  merely  striped  velvet.  The  principle  is 
entirely  the  same ;  and  the  figure  itself  will  sufficiently  enact 
that  the  one  is  merely  the  copy  of  the  other.  The  reamaisanr 
figures  in  the  plate  represent  those  kinds  of  work  which  are  of 
the  most  flimsy  and  open  description  of  texture ;  those  in  which 
neither  strength,  warmth,  nor  durability,  is  much  required,  and 
of  which  openness  and  transparency  are  the  chief  i^coaaoaeada- 
tions.  For  these  reasons,  tho  nature  and  principle  of  tat 
texture  may  be  better  understood  by  considering  them  as  sane 
superficies,  than  by.  any  section  which  cowJd  bo  exhibited. 
The  two  kinds  of  gauze  and  catgut,  which  form  the  basis  of  al 
the  varieties,  are  still  exhibited  in  section,  and  the  two  others, 
which  may  be  varied  almost  to  infinity,  are  shewn  rapetneisly. 

Common  Gauze. — Figure  11.  This  figure  represents  connaaa 
gauze,  or  linau,  a  substance  used  for  various  purposes.  TW 
essential  difference  between  this  description  of  cloth  and  al 
others,  consists  in  the  warp  being  twined  or  twisted  like  a 
rope  during  the  operation  of  weaving;  and  hence  it  bests s 
considerable  analogy  to  the  substance  usually  known  by  tht 
name  of  lace.  The  twining  of  gauze  is  always  open*  fhsssy,  sad 
transparent ;  but,  from  the  twining  of  the  warp,  it  possesses 
an  uncommon  degree  of  strength  and  tenacity,  in  proporosa  at 
the  quantity  of  materials  which  it  contains.  This  quaJky, toge- 
ther with  the  transparency  of  the  fabric,  renders  it  pecnaair? 
adapted  for  ornamental  purposes  of  various  kinds,  particularly 
for  flowering  or  figuring,  either  in  the  loom,  or  by  the  needle 

In  the  warp  of  gauze  there  arises  a  much  greater  degree  of 
contraction  during  the  weaving  than  in  nay  other  species  of 
oloth,  and  this  is  produced  by  the  twining.  The  geoaaetrieal 
ratio  of  this  contraction  must  evidently  depend  entirely  spaa 
the  same  principle  which  regulates  the  contraction  of  the  yarn 
in  spinning,  and  therefore  it  is  unnecessary  to  add  to  what  hat 
been  already  stated  upon  that  subject.  By  inspecting  tat 
figure,  it  will  be  apparent,  that  the  twisting  between  every 
intersection  of  woof  amounts  precisely  to  one  complete  u 
tion  of  both  threads ;  hence  the  following  m'fference 
this  and  every  other  species  of  weaving,  namely,  that  the 
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race  horses,  and  afterwards  applied  to  the  more  reputable  ser- 
vice of  weighing  loaded  carriages. 

The  annexed  figure  is  a  plan  of  the  machine ;  KLMN  is 
the  plan  of  a  rectangular  box,  which  has  a  platform  lid  or  cover 
of  size  sufficient  for  placing  the  wheels  of  a  cart  or  waggon. 
The  box  is  about  a  foot  deep,  and  is  sunk  into  the  ground  till 
the  platform  cover  is  even  with  the  surface.  In  the  mid- 
dle of  the  box  is  an  iron  lever  supported  on  the  fulcrum  pin  t  A, 
formed  like  the  nail  of  a  balance,  which  rests  with  its  edge  on 
arches  of  hardened  steel  firmly  fastened  to  the  bottom  of  the 
box.  This  lever  goes  through  one  side  of  the  box,  and  is  fur- 
nished at  its  extremity  with  a  hard  steel  pin  /  m,  also  formed 


mjL6. 


to  an  edge  below.  In  the  very  middle  of  the  box  it  is  crossed 
by  a  third  nail  of  hardened  steel  g  A,  also  formed  to  an  edge, 
but  on  the  upper  side.  The  three  edges  are  in  one  horizontal 
plane,  as  in  a  well-made  balance.  In  the  four  corners,  A,  A', 
F,  E,  of  the  box  are  firmly  fixed  four  blocks  of  tempered  steel, 
having  their  upper  surfaces  formed  into  spherical  cavities,  well 
polished  and  hard  tempered.  A  B  C  D  E  represents  the  upper 
edge  of  an  iron  bar  of  considerable  strength,  which  rests  on  the 
cavities  of  the  steel-blocks  in  A  and  E,  by  means  of  two  bard 
steel  studs  projecting  from  its  under  edge,  and  formed  into 
obtuse-angled  points  or  cones.  These  points  are  in  a  straight 
line  parallel  to  the  side  K  N  of  the  box.  The  middle  part  C  of 
this  crooked  bar  is  faced  with  hard  tempered  steel  below,  and 
is  there  formed  into  an  edge  parallel  to  A  £  and  K  N,  by  which 
it  rests  on  the  upper  edge  of  the  steel  pin  a  A,  which  is  in  the 
lever.  In  a  line  parallel  to  A  £,  and  on  the  upper  side  of  the 
crooked  bar  ACE,  are  fixed  two  studs  or  points  of  hardened 
steel  B  and  D  projecting  upwards  above  half  an  inch.  The 
platform  cover  has  four  short  feet  like  a  stool  terminated  by 
hard  steel  studs,  which  are  shaped  into  spherical  cavities  and 
well  polished.  With  these  it  rests  on  the  four  steel  points  B,  B' 
D1,  D.  The  bar  ACE.  is  kneed  in  such  a  manner  vertically, 
that  the  points  A,  B,  D,  E,  and  the  edge  C,  are  all  in  a  hori- 
zontal plane.  These  particulars  will  be  better  understood  by 
looking  at  the  elevation  in  fig.  6.  What  has  been  said  of  the 
bar  ACE  must  be  understood  as  also  said  of  the  bar  A'  C  E'. 

Draw  through  the  centre  of  the  box  the  line  ah  c  perpendi- 
cular to  the  line  A  E,  B  D.  It  is  evident  that  the  bar  ACE  is 
equivalent  to  the  lever  a  be,  having  the  fulcrum  or  axis  A  E 
resting  with  its  extremity  C  on  the  pin  hg,  and  loaded  at  b.  It 
is  also  evident  that  a  c  is  to  a  6  as  the  load  on  this  lever  to  the 
pressure  which  it  exerts  on  the  pin  g  A,  and  that  the  same  pro- 
portion subsists  between  the  whole  load  on  the  platform,  and 
the  pressure  which  it  exerts  on  the  pin^A.  It  will  also  appear 
ou  an  attentive  consideration,  that  this  proportion  is  no  wise 
deranged  in  whatever  manner  the  load  is  placed  on  the  plat, 
form.  If  very  uneqoably,  the  two  ends  of  the  pin  gh,  may  be 
unequally  pressed,  and  the  lever  wrenched  and  strained  a  little ; 
but  ihe  total  pressure  is  not  changed.  If  there  be  now  placed 
a  balance  or  steel  yard  L  K,  in  such  a  manner  that  one  end  of 
it  may  be  directly  above  the  pin  /  m  in  the  end  of  the  lever  EOF 
thegjnay  be  connected  by  a  wire  or  slender  rod,  and  a  weight 
on  lie  other  arm  of  the  balance  or  steel-yard  may  be  pat  in 


equilibria  with  any  load  that  can  be  laid  on  the  platform  * 
small  counterpoise  being  first  hung  on  to  balance  the  apparttai 
when  unloaded,  any  additional  weight  will  measure  the  load 
really  laid  on  the  platform.  If  a  6  be  to  a  c  as  1  to  8,  and  £0 
to  E  F  also  as  1  to  8,  and  if  a  common  balance  be  osed  abort 
64  pounds  on  the  platform  will  be  balanced  by  one  pound  ietae 
scale,  and  every  pound  will  be  balanced  by  one-fourth  of  at 
ounce.  This  would  be  a  very  convenient  partition  for  nasi 
purposes,  as  it  would  enable  us  to  use  a  common  balance  aad 
common  weights  to  complete  the  machine  ;  or  it  may  be  made 
with  a  balance  of  unequal  arms,  or  with  a  steel  yard. 

Some  have  thought  to  improve  this  instrument  by  using  edges 
like  those  of  the  nails  of  a  balance  instead  of  points.  But  unless 
made  with  uncommon  accuracy,  they  will  render  the  balaacc 
very  dull.  The  small  deviation  of  the  two  edges  A  and  E,  or 
of  B  and  D,  from  perfect  parallelism  to  K  N,  is  equivalent  to  i 
broad  surface  equal  to  the  whole  deviation.  We  imagiae,  tan 
with  no  extraordinary  care,  the  machine  may  be  made  to  wrigi 
within  5^5  of  the  truth,  which  is  exact  enough  for  any  purpose 
in  commerce. 

It  is  necessary  that  the  points  be  attached  to  the  bars.  Some 
have  put  the  points  at  A  and  E  in  the  blocks  of  steel  fasteatd 
to  the  bottom,  because  the  cavity  there  lodged  water  or  dirt, 
which  soon  destroyed  the  instrument  with  rust.  But  this  occa- 
sions a  change  of  proportion  in  the  first  lever  by  any  shiftisg  of 
the  crooked  bars :  and  this  will  frequently  happen  waea  tat 
wheels  of  a  loaded  cart  are  poshed  on  the  platform.  The  canty 
in  the  steel  stud  should  have  a  little  rim  round  it,  and  it  sboaU 
be  kept  full  of  oil.  In  a  nice  machine  a  quarter  of  an  iocs  of 
quicksilver  would  effectually  prevent  all  these  inconveniences. 
The  simplest  and  most  economical  form  of  this  machine  is  to 
have  no  balance  or  second  steel -yard  ;  bat  to  make  the  irst 
steel-yard  E  O  F  a  lever  of  the  first  kind,  viz.  having  the  fulcra 
between  O  and  F,  and  allow  it  to  project  far  beyond  the  box. 
The  long  or  outward  arm  of  this  lever  is  then  divided  isto  a 
scale  of  weights  commencing  at  the  side  of  the  box.  A  coaster- 
poise  must  be  chosen,  such  as  will,  when  at  the  beginoiflf  of 
the  scale,  balance  the  smallest  load  that  will  probably  be  ex- 
amined. It  will  be  convenient  to  carry  on  this  scale  by  awass 
of  eke-weights  hung  on  at  the  extremity  of  the  lever,  and  to  asc 
but  one  moveable  weight  By  this  method  the  divisions  of  tat 
scale  will  have  always  one  value.  The  best  arrangement  is  u 
follows :  place  the  mark  0  at  the  beginning;  of  the  scale,  aad 
let  it  extend  ooly  to  100,  if  for  pounds,  or  to  112  if  for  cwts.; 
or  to  10  if  for  stones ;  and  let  the  eke-weights  be  numbered 
1,2,  3,  &c.  Let  the  lowest  weight  be  marked  on  the  beaav 
This  is  always  to  be  added  to  the  weight  shewn  by  the  operation. 
Let  the  eke-weights  stand  at  the  end  of  the  beam,  and  let  tae 
general  counterpoise  always  hang  at  0.  When  the  cart  is  pat 
on  the  platform,  the  end  of  the  beam  tilts  up.  Hang  oa  the 
heaviest  eke-weigbt  that  is  not  sufficient  to  press  it  down.  Nov 
complete  the  balance  by  sliding  out  the  counterpoise.  Sappoje 
the  constant  load  to  be  312  lbs.  that  the  counterpoise  stands  it 
86,  and  that  the  eke-weight  is  9 ;  we  have  the  load  =  906  +  312 
=1298  lbs. 

WEIGHT,  gravity,  in  Physics,  a  quality  in  natural  bodies, 
whereby  they  tend  downwards  towards  the  centre  of  the  eartk 

Weight,  pondus,  in  Mechanics,  is  any  thing  to  be  raised, 
sustained,  or  moved  by  a  machine,  any  thins;  that  in  any  nus- 
ner  resists  the  motion  to  be  produced. 

Weight,  in  Commerce,  denotes  a  body  of  a  known  weirfcc 
appointed  to  be  put  in  the  balance  against  other  bodies,  wboie 
weight  is  required. 

Weights,  Modern,  English.    See  Measures. 

Weights,  and  Memsures.  The  standard  of  measures  were 
originally  kept  at  Winchester,  which  measure  was,  by  the  lav 
of  king  Edgar,  ordained  to  be  observed  through  the  kingdom. 

WELD,  or  Woald,  (resede  luteola%  Linn.)  is  a  plant  cultivated 
in  Kent,  Herefordshire,  end  many  other  parts  of  this  kingdom. 
The  whole  of  the  plant  is  used  for  dyeing  yellow ;  though  some 
assert  that  the  seeds  only  afford  the  colouring  matter.  Two 
sorts  of  weld  are  distinguished :  the  bastard  or  wild,  vaiei 
grows  naturally  in  the  fields;  and  the  cultivated,  the  stalks  of 
which  are  smaller,  and  not  so  high.  For  dyeing,  the  latter  is 
preferred,  it  abounding  more  in  colouring  matter.  The  mm 
slender  the  stalk,  the  more  it  is  valued.    When  the  weld  is  rift 
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frame  then  being  a  parallelogram,  and  the  centre  being  fixed, 
the  two  joints  which  are  diagonally  opposite,  will,  in  all  their 
motions,  be  similar;  therefore,  if  a  straight  guide  were  affixed  to 
the  carriage  near  the  top  of  the  parallelogram,  and  four  small 
rollers  were  attached  to  the  joints  V  u, «?,  y,  so  that  they  bore 
on  the  top  of  this  straight  piece,  then  would  the  scaper  be  pro- 
perly guided  when  on  level  ground.  And  if  another  straight 
piece  were  placed  above  this,  forming  a  groove  with  the  lower 
piece,  the  little  wheels  would  bear  upwards  against  it  when  the 
feet  came  upon  an  elevation  or  depression  of  ground,  and  it 
would  for  a  time  guide  the  motion  instead  of  the  lower  piece. 
Or  these  straight  guides  might  be  fixed  below,  so  as  to  conduct 
the  wheels  in  the  lower  part  of  their  circuit.  But  the  following 
and  better  way  of  guiding  has  been  adopted  by  the  inventor  in 
his  mode|«,  as  possessing  less  friction : — 

It  is  to  be  observed,  that  when  the  top  and  bottom  joints 
V  and  w%  ft%.  2,  describe  right  lines  on  the  carriage,  as  it 
moves  along,  the  intermediate  joints  t*  and  v,  describe  curves 
relative  to  the  carriage,  very  nearly  resembling  parts  of  circles 
(on  both  sides)  drawn  through  the  three  centres  of  the  joints 
«  and  wf  fig.  1  of  the  plate,  when  the  parallelogram  is  square, 
and  through  the  joint  between  them,  where  the  joints  reach 
when  fully  extended,  (as  in  fif;,  2);  and  a  similar  obser- 
vation applies  to  the  other  side  y  V.  The  diagram,  fif;.  9, 
contains  this  circle  and  the  true  curve  shewn  together,  with  the 
difference  that  exists  between  them,  the  true  curve  being  num- 
bered from  1  to  16,  and  small  circles  drawn  to  shew  the  axle  as 
%  it  goes.  It  is  obvious,  that  if  the  joints,  which  are  not  on 
the  ground,  be  by  any  means  guided  in  this  curve,  then  will 
the  top  and  bottom  joints  also  be  properly  guided ;  and  it  is  by 
conducting  these  intermediate  joints,  that  the  motion  is 
governed,  with  less  friction  than  by  the  curve  itself.  Because 
as  the  curve  differs  but  little  from  a  circle,  the  means  exist  of 
attaching  a  radius  or  arm  to  the  centre  of  each  joint,  (so  that  it 
can  torn  round,)  reaching  nearly  to  the  centre  of  the  circle, 
which  the  curve  resembles,  and  to  place  a  much  smaller  curve 
partly  round  it,  of  such  figure,  that  when  the  arms  are  by  any 
means  caused  to  point  to  the  centre  of  the  circle  in  fig.  23, 
.vhich  also  represents  the  centre  of  the  large  circle  in  Bg.  9, 
while  a  pin  in  the  end  of  the  arms  properly  traverses  this  curve, 
then  the  joint  to  which  it  is  attached  will  be  guided  in  the  true 
curve,  1,  3, 15, 16,  &c.  in  the  same  way  as  if  it  were  guided  by 
the  curve  itself,  though  with  much  less  friction.  But  this  little 
curve  alone  will  not  restrain  the  arm  in  a  line  with  the  centre, 
and  the  following  method  has  therefore  been  adopted. 

The  four  arms  S  O,  J  K,  L  H,  and  N  P,  figs.  16,  16,  and  18, 
have  two  p'ns  or  rollers  at  the  end  of  each  of  them,  (not  oppo. 
£  site,  but  reversed,)  which  guide  the  motion.  One  of  these  pins 
•^q  is  on  one  side  of  the  arm,  and  one  on  the  other,  in  contrary 
directions,  and  at  a  small  distance  from  each  other,  as  shewn, 
and  they  work  round  two  similarly  curved  guides,  1,2,3,4, 
figs.  1,  2,  and  9,  fixed  in  the  carriage,  but  whose  curvature  is 
also  reversed.  One  of  these  guides  in  the  plate  hides  the 
other,  and  which  is  itself  pot  out  of  sight  by  its  own  back,  but 
both  are  dotted  to  shew  them  ;  and  they  are  fixed  to  the  car- 
riage, the  two  facing  each  other,  (as  a  box  faces  its  lid,)  leav- 
ing a  space  between  them  for  the  arms,  which  work  between 
the  two,  one  of  the  pins  or  rollers  of  the  arms  working  in  the 
one  curve,  and  one  in  the  other,  each  bearing  half  the  pressure. 

Especial  care  must  be  taken  not  to  fix  the  pins  on  the  wrong 
side  of  the  arms,  or  the  corves  with  the  wrong  faces  to  the  car- 
riage and  parallelogram.  Thus  in  fig.  18,  the  pins  suit,  sup- 
posing the  guide,  of  which  the  back  is  seen  in  fig,  2,  to  be  next 
to  the  parallelogram,  or  when  faced,  as  in  the  plate,  and  in 
fig.  17,  they  would  suit,  if  the  back  of  the  one  now  seen  were 
nearest  to  the  body,  as  shewn  in  the  diagram,  df;.  9,  but 
the  pins  being  still  reversed  to  each  other,  the  position  of  the 
curves  not  being  altered  by  changing  or  turning  them,  or  by 
fixing  tbem  end  for  end.  The  curves  must  always  be  reversed 
to  each  other,  and  there  are  two  ways  of  reversing  them,  one 
answering  to  arms  made  as  in  fi%.  18,  and  the  other  as  in  %%.  17. 
These  two  rollers  then  keep  each  other  in  their  proper  position 
while  they  work  round  the  small  ends  of  the  guide,  and  during 
•  which  period  they  give  the  proper  extension  to  the  feet,  thus 
acting  instead  of  a  rail-way.  The  I6ng  part,  I,  of  the  guides 
serves  only  to  conduct  the  arms  to  the  bearing  ends,  but 


scarcely  suffers  any  pressure  or  friction  there.  The  dark  cone 
in  the  diagram,  fig.  9,  is  so  placed  as  to  answer  to  toe  ana  17. 
The  light  shaded  pin  works  in  the  dark  curve,  and  the  dark  pis 
in  the  light  curve. 

Though  the  ends  of  the  guides  conduct  the  arms,  it  is  feats' 
necessary  to  cut  off  a  small  portion  of  these  ends  where  lat 
arms  enter,  and  leave  these  places;  which  otherwise  weald 
contain  asperities  injurious  to  the  motion.  (See  Repertory  for 
June  1821.)  Though  by  such  means  the  scaper  loses  its 
guidance  for  a  short  space,  but  to  supply  its  place  there  are 
affixed  to  the  upper  guide  two  small  carves  e,  t,/",  andy.j.i, 
fig.  11 ;  and  there  are  attached  to  the  parallelogram  four  null 
rollers,  a,  6,  c,  rf,  which  at  times  bear  against  the  outside  sf 
e,  i,f%  and  against  the  inside  olg,j,  h ;  the  defect  being  teas  re- 
medied. But  the  rollers  only  bear  against  a  small  part  of  these 
curves,  excepting  on  very  unlevel  ground,  and  in  that  case  they 
keep  the  parallelogram  properly  extended,  (see  the  sequel.) 

While  the  arms  traverse  the  long  part  of  the  guides,  they  p 
inclined,  as  Wn,  and  Dqt  fig.  11;  when  to  prevent  their 
becoming,  by  any  accident,  perpendicular,  and  striking.  Ik 
axle  L,  the  lower  guide,  (but  not  the  upper  one,)  is  furskaei 
with  an  inside  projection  m,  n,  p,  y,  forming  a  groove  with  the 
guide  itself,  (but  found  to  require  more  width  near  the  coram 
than  in  any  other  place,)  and  in  this  groove  one  of  the  roflen 
of  the  arms  works,  thus  keeping  the  arm  properly  inclined,  sad 
in  the  same  direction,  whether  the  carriage  goes  from  neat  to 
left,  or  left  to  right.  Or  the  upper  guide,  instead  of  the  lower., 
may  have  such  a  projection,  and  then  the  arms  will  traverse  a 
the  direction  shewn  in  figs.  2  and  9.  But  as  £his  inside  pro- 
jection will  not  serve  when  the  parallelogram  is  nearly  square, 
two  small  pins,  O  and  H,  fig.  11,  are  affixed  between  the appcr 
guide  and  the  curves  ^, ;',  A,  and  e,  t,/,  which  by  bearing  tand? 
against  a  small  projection  upon  each  of  the  arms  near  PHk 
and  O,  keep  the  arms  by  that  means  right ;  these  small  pro- 
jections having  the  peculiar  and  required  property  of  cassias 
the  arms  to  enter  the  end  portions  of  the  guides  in  one  posi- 
tion, and  leaving  tbem  in  another.  Though  only  one  guide 
most  have  the  inside  projection  m,n,  p,  o,  a  small  piece  ia  tat 
other,  near  m  and  0,  is  also  serviceable  in  preventing  the  foot 
from  being  pushed  back  when  folly  extended,  as  A,  C,  If.  i 
In  fig.  11,  the  outside  plain  line  is  the  exterior  of  the  top  gunk: 
the  next  plain  line  is  the  interior ;  the  outside  dotted  line  is  the 
interior  of  the  lower  guide ;  and  the  inside  dotted  line  is  the 
inside  projection.  Fig.  10  is  an  end  view  of  the  scaper,  the 
same  letters  referring  to  the  same  parts,  and  6g.  24  is  oae  of  the 
guides  divided  into  lines  of  proper  lengths,  to  express  its  shape. 

In  fig.  2  tbe  scaper  is  shewn,  supposing  it  jointed  witi 
common  round  axii,  and  boxes,  but  in  t%,  1  the  pins  »,  to  av«M 
friction,  are  so  contrived  as  to  roU  round  within  their  boies 
6  A,  upon  a  rounded  angular  side  A,  where  tbe  chief  pressure 
exists,  leaving  the  other  two  angular  sides  of  the  pins  to  slide, 
the  insides  of  the  boxes  then  being  properly  curved,  keep  the 
whole  steady  in  its  motion.  Figs.  12  and  13  are  the  anas  aaot 
after  the  same  plan,  and  in  fig.  14  N  a  is  a  front  view  of  the 
pins  upon  the  sides  of  the  parallelogram.  In  order  for  the 
carriage  to  turn,  tbe  front  scapers  may  be  made  to  swing  u 
common  wheels ;  but  it  is  far  preferable  for  each  front  scaper 
to  swing  separately  on  a  perpendicular  axis  immediately  ahote 
itself,  and  then,  as  great  steadiness  is  required,  the  guide  sf 
the  front  and  back  scaper  should  be  connected  by  two  areolar 
pieces  sliding  within  each  other,  shewn  in  fk&  21.  a,a,Sy,r. 
fig.  20,  is  a  section  of  the  guides,  arms,  and  rollers,  which  are 
here  suggested,  in  a  peculiar  form,to  defend  themselves  from  aad 

The  last  species  of  scaper  we  have  to  describe  is  shews  U 
figs.  6,  6,  and  7.  Fig.  7  being  a  kite  view  of  fig.  6,  the  top  rail 
of  the  carriage  being  removed.  This  sort  of  scaper  is  inferior 
to  tbe  last  in  point  of  friction ;  it  is  also  rather  less  eoaahle 
and  quiet  in  its  motion,  and  does  not  allow  so  much  facsntj  to 
the  carriage  in  turning,  but  is  of  great  strength,  aad  better  sur- 
mounts large  obstacles  when  the  feet  happen  to  oosaeaee* 
them.  It  is  also  more  calculated  for  uneven  roads,  owing  ts  * 
peculiar  property  of  changing  its  form  and  action  according  » 
the  ground,  so  as  to  surmount  those  asperities  which  it  dee* 
not  escape,  gradually,  and  effecting  this  in  every  instance  while 
the  carriage  moves  the  length  of  a  whole  side  of  the  parallels* 
gram,  instead  of  a  small  portion,  as  in  the  other  species.  It 


1046 


W  H  I 


DICTIONARY  OF  MECHANICAL  SCIENCE. 


W  H  I 


segments  of  oirolei  near  the  cirole  1,  9,  16,  so  that  each  seg- 
ment gets  intersected  by  one  of  the  same  number  from  the 
opposite  side ;  and  these  intersections,  numbered  in  the  figure, 
to  shew  from  whence  they  originate,  will  also  point  out  the 
curve  sought  for ;  from  which  proceed  to  find  the  small  end 
curves,  according  to  the  following  plan : — 

Into  one  end  of  a  flat  ruler,  the  full  length  of  the  radius  of 
circle  1, 9, 16,  fix  the  point  of  a  needle  answering  to  the  centre 
of  the  arm,  and  near  the  other  end  fix  two  needle  points, 
situate  like  the  centres  of  the  pins  of  the  arms,  and  between 
them  out  a  groove  pointing  to  the  one  needle  point,  which 
groove  is  to  be  caused  to  work  and  to  slide  on  another  needle, 
fixed  in  the  centre  of  circle  I,  9,  16,  while  the  single  needle 
point  is  guided  continually  by  the  large  curve  near  circle 
1,  9,  16,  and  then  will  the  two  needle  points  trace  out  two 
small  curves ;  round  the  boundary  of  each  of  which,  must  then 
be  drawn  a  number  of  small  circles,  the  size  of  the  pins  or 
rollers,  so  that  the  insides  of  them  will  shew  the  true  shape  of  the 
ends  of  the  curves.  Instead  of  the  ruler  with  points,  &c.  a  piece 
of  transparent  horn  with  holes  may  be  found  convenient. 

The  shape  of  that  part  of  the  curve  which  connects  the  two 
end  portions  together,  is  of  no  decided  figure,  but  still  requires 
great  exactness,  and  is  found  by  repeated  trials  ;  which  being 
done,  two  solid  curves  are  fitted  to  the  figures  of  the  whole 
guides,  reversedly  screwed  together,  and  this  serves  for  a 
model  or  core  on  which  to  make  and  affix  the  guides  them- 
selves ;  taking  care  that  the  guides  be  fixed  exactly  horizon- 
tally ;  and  for  which  purpose,  draw  a  line  from  9  to  9,  fig.  9, 
horizontally,  (supposing  the  figure  in  its  natural  position,) 
marking  the  double  guide  into  two  equal  and  similar  portions. 
This  then  must  be  fixed,  so  that  the  two  halves  into  which  the 
line  cuts  the  curve,  be  similarly  siuate  to  the  two  sides  of  the 
figure  of  the  diagram,  the  centre,  I,  being  in  the  middle. 

The  shape  of  the  corves  gyj,  A,  and*  e,  t,/,  t%.  11,  is  easily 
found  by  causing  the  feet  to  move  in  a  right  line,  and  observing 
the  trace  of  the  rollers  on  a  board  properly  fixed,  during  the 
short  time  when  the  arms  become  useless,  and  also  whilst  the 
feet  are  approaching  or  leaving  the  level  line  of  the  ground  ; 
which  part  of  the  curves  the  rollers  aa,cb9  will  bear  against  as 
they  pass  when  the  ground  is  unlevel,  the  feet  being  by  this 
means  kept  in  their  proper  course. 

The  curve  ZZZ,  figs.  5  and  6,  is  found  at  pleasure,  so  as  to 
give  an  easy  motion  to  the  feet,  in  approaching  and  leaving 
the  ground  ;  and  owing  to  the  circular  motion  of  the  lever  V  S 
the  two  halves,  Z  Z  and  Z,  will  differ.  But  this  curve,  while  it 
bears  up  the  feet,  tends  also  to  raise  the  parallelogram,  the 
sides  of  which  are  therefore  very  slightly  eurved,  to  prevent 
this  evil  from  taking  place ;  and  the  curvature  is  found,  by 
causing  the  feet  to  move  in  a  right  line,  observing  the  shape 
described  by  the  flat  face  of  the  wheel  R  on  the  sides  of  the 
parallelogram. 

In  the  diagram,  fig.  9,  the  feet  are  shewn  dotted,  of  a  better 
shape  than  those  in  figs.  1  and  2,  which  construction  prevents 
their  suddenly  falling  off  by  any  obstacle. 

Fig.  26,  is  a  screw  for  the  nuts,  or  for  other  purposes,  in 
which  the  side  of  the  thread  bearing  the  pressure  is  perpendi- 
cular, and  the  other  side  doubly  inclined,  thus  uniting  the 
strength  of  an  angular  thread  to  the  advantage  of  a  flat  thread, 
viz.  of  preventing  the  nuts  from  bursting. 

WHERRY,  a  name  given  to  several  kinds  of  light  boats 
used  on  the  sea-coast  and  up  rivers.  Wherry  is  also  applied 
to  some  decked  vessels  used  in  fishing,  in  different  parts  of 
Great  Britain  and  Ireland. 

WHIP,  among  Sailors,  a  sort  of  small  tackle,  formed  by  the 
communication  of  a  rope  with  a  single  immoveable  block,  or 
with  two  blocks,  one  of  which  is  fixed  and  the  other  moveable; 
used  to  hoist  up  light  bodies,  such  as  empty  casks,  &c. 

Whip,  or  Whip  Staff,  is  a  piece  of  timber  in  form  of  a 
strong  staff,  fastened  into  the  belm  for  the  steersman,  in  small 
ships,  to  hold  in  his  hand,  in  order  to  move  the  rudder,  and 
direct  the  ship. 

WHIRLING  Table,  a  machine  intended  to  represent  the 
several  phenomena  in  philosophy  and  nature,  as  the  principal 
laws  of  gravitation,  and  of  the  planetary  motions. 

WHIRLPOOL,  an  eddy,  vortex,  or  gulf,  where  the  water 
is  continually  turning  round.    In  rivers  these  are  very  com- 


mon from  various  accidents,  and  are  usually  very  trivial  u& 
of  little  consequence.  In  the  sea  they  are  more  rare,  but  more 
dangerous.  Sibbald  has  related  the  effects  of  a  very  remarkable 
marine  whirlpool  among  the  Orcades,  which  would  prove  very 
dangerous  to  strangers,  though  it  is  of  no  consequence  to  tat 
people  who  are  used  to  it.    This  is  not  fixed  to  any  partiealar 

»f  the  sea. 


place,  but  appears  in  various  parts  of  the  limits  o 
among  those  islands.  Wherever  it  appears,  it  is  very  furious, 
and  boats,  &c.  would  instantly  be  drawn  in  and  perish  thereby, 
but  the  people  who  navigate  them  are  prepared  for  it,  asi 
always  carry  an  empty  vessel,  a  log  of  wood,  or  a  large  baaaw 
of  straw,  or  some  such  thing,  in  the  boat  with  them ;  aad  as 
soon  as  they  perceive  the  whirlpool,  they  toss  the  article  wiuss 
its  vortex,  and  thus  keep  themselves  out  of  it.  This  substance, 
whatever  it  be,  is  immediately  received  into  the  centre  aad 
carried  under  water ;  and  as  soon  as  this  is  done,  the  surface  of 
the  place  where  the  whirlpool  was,  becomes  smooth,  aad  tbey 
row  over  it  with  safety,  and  in  about  an  hoar  they  see  tat 
vortex  begin  again  in  some  other  place,  usually  about  a  oak 
distant  from  the  other. 

WHIRLS,  small  hooks  fastened  into  cylindrical  pieces  ef 
wood,  which  communicate  by  means  of  a  leather  strap  with  a 
spoke- wheel,  whereby  three  of  them  are  set  in  motion  at  once; 
they  are  used  for  the  spinning  of  yarn  for  ropes. 

WHIRLWIND,  is  a  wind  that  rises  suddenly,  and  u 
exceeding  rapid  and  impetuous  when  risen,  but  soon  speat 
There  are  divers  sorts  of  whirlwinds  distinguished  by  their 
peculiar  names,  and  the  Prester,  Typho,  Turbo.  Exhydria,  ana* 
Ecnephias.  The  prester  is  a  violent  wind,  breaking  forth  whs 
flashes  of  lightning.  This  is  rarely  observed,  and  scarce  ever 
without  the  ecnephias.  Seneca  says  it  is  a  typho,  or  turbo 
rekindled,  or  ignited  in  the  air.  A  typho  or  vortex,  oust 
properly  called  whirlwind,  or  hurricane,  is  an  impetuous  viad, 
turning  rapidly  every  way,  and  sweeping  all  round  the  place. 
It  usually  descends  from  ou  high,  and  is  frequent  in  the  eastern 
ocean,  chiefly  about  Siam,  China,  &c.  which  renders  the  navi- 
gation of  those  parts  very  dangerous.  The  exhydria  is  a  viae 
bursting  out  of  a  cloud  with  a  great  quantity  of  water.  This 
only  seems  to  differ  in  degree  from  the  ecnephias  wlrica  is 
frequently  attended  with  showers.  The  ecnephias  is  a  saddca 
and  impetuous  wind  breaking  out  of  some  cloud,  frequent  k 
the  Ethiopic  sea,  particularly  about  the  Cape  of  Good  Hope, 
and  is  generally  called  by  seamen  a  travado. 

Dr.  Franklin,  in  his  physical  and  meteorological  observations, 
supposed  a  water-spout  and  a  whirlwind  to  proceed  from  tie 
same  cause,  their  only  difference  being,  that  the  latter  passes 
over  the  land,  and  the  former  over  the  water.  '  This  opiaioa  h 
corroborated  by  M.  de  la  Pryme,  in  the  Philosophical  Trass- 
actions,  where  he  describes  two  spouts  observed  at  diferest 
times  in  Yorkshire,  whose  appearances  in  the  air  were  exactly 
like  those  of  the  spouts  at  sea,  and  their  effects  the  same  as 
those  of  real  whirlwinds.  Whirlwinds  have  generally  a  pro- 
gressive as  well  as  a  circular  motion ;  so  bad  what  is  called  the 
spout  at  Tops  ham,  described  in  the  Philosophical  Transactioas; 
and  this  also  by  its  effects  appears  to  have  been  a  real  whirl- 
wind. Water-spouts  have  also  a  progressive  motion,  watch  is 
more  or  less  rapid,  being  in  some  violent,  and  in  others  barely 
perceptible.  Whirlwinds  generally  rise  after  calms  and  great 
heats  ;  the  same  is  observed  of  water-spouts,  which  are  there- 
fore most  frequent  in  warm  latitudes.  The  wind  blows  every 
way  from  a  large  surrounding  space  to  a  whirlwind.  Tlret 
vessels,  employed  in  the  whale  fishery,  happening  to  be  be- 
calmed, lay  in  sight  of  each  other  at  about  a  league  distaste, 
and  in  the  form  of  a  triangle.  After  some  time  a  water-spoat 
appeared  near  the  middle  of  the  triangle,  when  a  brisk  tale 
arose,  and  every  vessel  made  sail.  It  then  appeared  to  them 
all,  by  the  trimming  of  their  sails,  and  the  course  of  each  vessel 
that  the  spout  was  to  leeward  of  every  one  of  them ;  and  this 
observation  was  further  confirmed  by  the  comparing  of  ac- 
counts, when  the  different  observers  afterwards  conferred 
about  the  subject.  Hence  whirlwinds  and  water-spoats  agree 
in  this  particular  likewise.  But  if  the  same  meteor  wktea 
appears  a  water-spout  at  sea,  should  in  its  progressive  mode* 
encounter  and  pass  over  land,  and  there  produce  all  the  pheno- 
mena and  effects  of  a  whirlwind,  it  would  afford  a  stronger 
conviction  that  a  whirlwind  and  a  water-spoat  are  the 
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water  eould  very  soon  after  be  perceived  to  fly  up  along  Uw 
middle  of  this  canal  like  smoke  in  a  chimney.'' 

Wbtn  Dr.  Stuart's  spout*  were  furl  ohsrged,  that  is,  when 
the  whirling  pipe  of  air  waa  filled  with  quantities  of  drops  and 
vapour  torn  off  from  the  column,  the  whole  waa  rendered  so 
dark  that  it  oonld  aot  be  aeeo  through,  nor  the  spiral  seconding 
motion  be  discovered ;  bat  when  the  quantity  ascending 
lessened,  the  pipe  became  more  transparent,  and  the  ascending 
motion  visible.  The  spiral  motion  of  the  vapours,  whose  tinea 
intersect  each  other  on  the  nearest  and  farthest  side  of  tbis 
transparent  part,  appeared  therefore  to  Dr.  Stuart  like  smoke 
ascending  in  a  chimney;  for  the  qaantity  being  still  too  great 
in  the  line  of  sight  through  the  sides  of  the  tube,  tbe  motion 
oonld  not  be  discovered  there,  and  so  they  represented  the 
solid  sides  of  the  chimney. 

Dr.  Franklin  concludes,  bysuppoainga  whirlwind  or  spout  to 
be  stationary ,  when  the  concurring  winds  are  equal ;  but  if  un- 
equal, the  whirl  acquires  a  progressive  motion  in  the  direction  of 
the  strongest  pressure.  When  the  wind  that  communicates  this 
progression  becomes  stronger  above  than  below,  or  below  than 
above,  the  spout  will  be  bent  or  inclined.  Hence  tbe  horizon-, 
tal  process  and  obliquity  of  water-spouts  are  derived. 

WHIRLING  Table,  a  machine  intended  to  represent  the 
several  phenomena  in  philosophy  and  nature, — as,  the  princi- 
pal laws  of  gravitation,  and  of  the  planetary  motions. 

WHISPBRINO-PLACES,  depend  upon  tbis  principle:  if 
the  vibrations  of  the  tremolous  body  are  propagated  through  a 
long  tube,  they  will  be  continually  reverberated  from  the  sides 
of  the  tube  into  its  axil,  and  by  that  means  prevented  from 
spreading  till  they  get  out  of  it ;  whereby  they  will  be  exceed- 
ingty  increased,  and  the  sound  rendered  much  louder  than  it 
would  otherwise  be. 

WHIST,  a  well-known  game  at  cards,  which  requires  great 
attention  and  silence ;  hence  tbe  name. 

WHISTON,  William,  an  ingenious  English  mathematician 
and  divine,  was  born  in  1667,  and  died  in  1763,  upwards  of  84 
years  of  age.  He  was  author  of  numerous  works  on  philosophy 
and  religion  ;  of  the  former,  his  Theory  of  the  Earth,  and  his 
Astronomical  Lectures,  are  the  only  ones  which  it  is  necessary 
to  enumerate  in  tbis  place. 

WHITBHORST,  John,  an  ingenious  English  mechanic  and 
philosopher,  was  born  in  the  county  of  Chester  in  1713,  and 
died  in  1788.  in  the  75th  year  of  his  age. 

WHOODINGS,  those  ends  of  planks  which  are  let  into  the 
rabbets  of  the  stem,  the  stern-posts,  fee. 

WIDOW,  a  woman  who  has  lost  her  husband  by  death.  In 
London,  and  throughout  the  province  of  York,  the  widow  of  a 
'freeman  is  by  custom  entitled  to  her  apparel,  and  the  furniture 
of  the  bed-chamber  called  the  widow's  chamber. 

WIFE.    Ste  Husband  and  Win. 

WILD  (A)  Roadstead,  implies  one  that  is  open,  or  ex- 
posed to  the  wind  and  sea. 

WILDERNESS,  in  Gardening,  a  kind  of  groove  of  large 
trees,  in  a  spacious  garden,  in  which  the  walks  are  commonly 
made  either  to  Intersect  each  other  in  angles,  or  have  the  ap- 
pearance of  meanders  and  labyrinths. 

WILDFIRE,  a  kind  of  artificial  or  factitious  fire,  which 
burns  even  under  water,  and  that  with  greater  violence  than 
out  of  it.  It  is  composed  of  sulphur,  naphtha,  pitch,  gum,  and 
bitumen,  aad  is  only  extinguishable  by  vinegar  mixed  with  sand 
and  urine,  or  by  cohering  it  with  raw  hides.  Its  motion  or  ten- 
dency ia  said  to  be  contrary  to  that  of  natural  fire,  and  it  always 
follows  the  direction  in  which  it  is  thrown,  whether  it  be  down- 
wards, sideways,  or  otherwise.  Several  are  of  opinion  that 
tbe  ancient  Greeks  and  Romans  used  this  wildfire  in  their 
engagements  at  sea :  whether  or  not  that  was  the  case,  it  was 
applied  against  the  Saracens  in  a  sea-fight,  commanded  by 
Constantino  Pogonates,  in  the  Hellespont,  and  with  such  effect, 
that  he  burnt  the  whole  fleet  therewith,  wherein  there  were 
thirty  thousand  men.  Constantino's  successors  used  it  on  divers 
occasions,  and  with  eqnal  advantage;  and  what  is  very  remark- 
able, they  were  so  happy  as  to  keep  the  secret  of  tbe  compo- 
sition to  themselves,  so  that  no  other  nation  knew  it  in  960. 

WILL  and  TESTAMENT,  is  that  disposition  of  property 
which  is  made  by  a  person  to  take  place  after  his  decease. 
Every   person    capable  of  _  binding    himself  by   contract,   is 


capable  of  making  a  wtIL  Also  a  male  infant  of  the  age  af 
fourteen  years  and  upwards,  and  a  remade  of  twelve  yean 
ar  upwards,  are  capable  of  making  a  will  respecting  personal 
estates  only.  Bat  a  married  woman  cannot  snake  a  wO, 
unless '  a  power  be  reserved  in  the  marriage  aetdssaaat; 
but  whenever  personal  property  is  given  to  si  married  w» 
man,  for  her  sole  and  separate  use,  she  nay  dispose  of  it  ay 
will.  If  a  femme  sole  make  her  will,  aad  afterwards  maiij. 
inch  marriage  Is  a  legal  revocation  of  the  will.  Wilis  art  *f 
two  kinds,  written  and  verbal ;  the  former  la  moat  usual  asd  se- 
cure. It  is  not  absolutely  necessary  that  a  will  should  be  eh- 
nessed ;  and  a  testament  of  chattels  written  in  tbe  testator*) 
own  hand,  though  it  have  neither  tbe  testator's  name  aor  ted 
to  it,  nor  witnesses  present  at  his  publication,  will  be  ztai 
provided  sufficient  proof  can  be  had  that  it  is  his  hand-wmisf. 
By  statute  29  Charles  II.  c.  3,  nit  I  Inrn  nffiin  Js  nti  Uniiiun 
shall  not  only  be  in  writing,  but  shall  also  be  signed  by  Ik 
party  so  devising  the  same,  or  by  some  other  person  in  Us  art. 
aence,  and  by  his  express  direction,  and  shall  be  witnesses' 
and  subscribed  in  the  presence  of  the  person  devising,  by  three 
or  four  credible  witnesses,  or  else  the  testament  will  be  salhwj 
void,  and  the  land  will  descend  to  the  heir  at  law.  A  win  eves 
if  made  beyond  aea,  bequeathing  land  in  England,  avast  at 
attested  by  three  witnesses.  A  will,  however,  devising  ctoj- 
h  old  land  does  not  require  to  be  witnessed;  it  la  saflMeatis 
declare  the  uses  of  a  surrender  of  such  copyhold  lead  sneJefs 
tbe  use  of  the  will.  The  party  to  whom  tbe  land  is  rma 
becomes  entitled  to  it  by  means  of  the  surrender,  and  setay 
the  will, — A  Codicil  is  a  supplement  to  a  will,  or  au  eddiuo* 
made  by  the  person  making  the  same,  annexed  to,  aad  to  be 
taken  as  part  of,  the  will  itself,  being  for  its  explanation  »r  alter- 
ation, to  add  something  to,  or  take  something  from,  the  famer 
disposition,  and  which  may  also  be  either  written  or  verbal, 
under  the  same  restrictions  as  regards  wills.  If  two  willstrt 
found,  and  it  does  not  appear  which  was  the  former  or  tattrr, 
both  will  be  void ;  but  if  two  codicils  are  found,  and  it  casaM 
be  ascertained  wbich  was  the  first,  but  the  same  thing  is  delist* 
to  two  persons,  both  ought  to  divide;  bat  where  either  wills  or 
codicils  have  date,  the  latter  is  considered  as  valid,  and  revoke 
the  former. 
WILLOWS,  Week's  Brake  for  Barking.  The  eaanei 
drawing  represents  a  newly  invented  bratr 
for  taking  the  bark  off  willows.  Tneebjetttf 
it  is  to  prevent  their  being  split,  as  they  ts» 
often  are,  in  the  stripping,  on  account  of  tit 
squeezing  with  the  hand.  Tk*  AeaW  a  ant  fa 
be  appHed  at  all  in  tiring  tkeie  hrdut,  ipriap 
being  substituted,  which  do  the  work  bean, 
and  a  great  deal  more  expeditionary. 

Explanation  of  tke  Drawing. — A  A  is  tie 
frame,  made  of  half-inch  round  inn,  asset 
two  inches  apart,  or  closer;  BB.brakeints 
to  loosen  the  rind,  11  inches  king;  CC 
(crews  to  adjust  the  brake  irons,  ait, in  saw, 
to  the  size  of  the  rods  to  be  stripped.  TV 
wider  Ibey  are  apart  on  tbe  top,  the  stater 
they  will  work  at  tbe  bottom ;  D  D,  spriap. 
fixed  on  with  screws  at  EE;  F,  a  bar  <* 
guide,  projecting  an  inch  to  prevent  the  ns 
from  running  down,  which,  when  in  sac 
must  be  the  farthest  part  of  the  machine  beat 
tbe  operator,  and  down  on  it  the  rod  aest 
come  when  worked ;  G,  a  key  to  keep  tat 
brake  in  its  place  when  erected  for  use,  by 
passing  tbe  end  through  two  staples  ea  a 
strong  stake,  provided  for  tbe  purpose;  B 
to  I,  fifteen  inches;  H  toK, twenty-one  toeao, 
the  whole  length.  The  operator  is  to  pbar 
himself  in  a  position  so  as  to  have  ■  sway  st 
the  body,  with  the  left  hand  on  fhe  rod,  tt 
bring  it  down  on  the  guide,  by  which  tat 
brake  will  be  kept  clean  from  the  rind,  Ac. 
without  further  trouble.  The  chief  poist  i» 
making  these  brakes  is,  U  make  sure  of  tbe  strength  ass) 
elasticity  of  tbe  springs. 
WIN  CH,  a  cylindrical  piece  of  Umber,  having  an  axis.waoN 
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extremities  rest  in  two  channels  placed  horizontally  or  perpen- 
dicular (*/,  and  furnished  with  clicks  or  pauls.  It  is  tamed 
aboat  bj  means  of  a  handle  resembling  that  of  a  grindstone,  and 
is  generally  employed  as  a  purchase,  by  which  a  rope  or  tackle- 
fail  may  be  more  powerfully  applied  to  any  object  than  when 
used  singly,  or  without  the  assistance  of  mechanical  powers. 

Wikoh,  is  also  the  name  of  certain  long  iron  handles  by 
which  the  chain-pumps  are  worked. 

WIND,  a  sensible  current  in  the  atmosphere.  The  motions 
of  the  atmosphere  are  subject  in  some  degree  to  the  same  laws 
as  those  of  the  denser  fluids ;  if  we  remove  a  portion  of  water 
in  a  large  reservoir,  we  see  the  surrounding  water  flow  in  to 
restore  the  equilibrium  ;  and  if  we  impel  in  any  direction  a  cer- 
tain portion,  an  equal  quantity  moves  in  a  contrary  direction, 
from  the  same  cause  ;  or  if  a  portion,  being  rarefied  by  beat  or 
condensed  by  cold,  ascends  in  the  one  instance  and  descends 
in  the  other,  a  counter-current  is  the  visible  and  natural  result; 
and  similar  effect*  are  found  to  follow  the  same  causes  in  the 
atmospheric  tluid.  Thus,  no  wind  can  blow  without  a  counter 
or  opposite  current,  nor  can  any  wind  arise,  without  a  previous 
derangement  of  the  general  equilibrium ;  the  general  causes  of 
which  may  be  stated  as  follows : 

1.  The  ascent  of  the  air  over  certain  tracts  heated  by  the 
nan.  2.  Evaporation  causing  an  actual  increase  in  the  volume 
of  the  atmosphere.  3.  Rain,  snow,  &c.  causing  an  actual 
decrease  in  its  volume  by  the  destruction  of  the  vapour.  Cur- 
rents thus  produced  may  be  permanent  and  general,  extending 
over  a  large  portion  of  the  globe :  periodical,  as  in  the  Indian 
ocean ;  or  variable,  and  as  it  were  occasional,  or  at  least  uncer- 
tain, as  the  winds  in  temperate  climates.  General  or  perma- 
nent winds  blow  always  nearly  in  the  same  direction.  In  the 
Atlantic  and  Pacific  oceans,  under  the  equator,  the  wind  is 
almost  always  easterly ;  it  blows,  indeed,  in  this  direction  on 
both  sides  of  the  equator  to  the  latitude  of  23°.  More  to  the 
northward  of  the  equator,  the  wind  generally  blows  between 
the  north  and  east ;  and  the  farther  north  we  proceed,  we  find 
the  wind  to  blow  to  a  more  northern  direction;  more  to  the 
southward  of  the  equator,  it  blows  between  the  south  and  east ; 
and  the  farther  to  the  south,  the  more  it  comes  in  that  direction. 
Between  the  parallels  of  28°  and  40°  south  latitude,  in  that 
tract  which  extends  from  30°  west  to  100°  east  longitude  from 
London,  the  wind  is  variable,  but  it  most  frequently  blows  from 
between  the  N.W.  and  S.W.  so  that  the  outward  bound  East- 
India  ships  generally  run  down  their  easting  on  the  parallel  of 
36°  south.  Navigators  have  given  the  appellation  of  trade-winds 
to  these  general  winds 

Periodical  Winds.— Those  winds  which  blow  in  a  certain 
direction  for  a  time,  and  at  certain  stated  seasons  change,  and 
blow  for  an  equal  space  of  time  from  the  opposite  point  of  the 
compass,  are  called  monsoons.  During  the  months  of  April, 
May,  June.  July,  August,  and  September,  the  wind  blows  from 
southward  over  the  whole  length  of  the  Indian  ocean,  viz.  be- 
tween the  parallels  of  28°  N.  and  28°  S.  latitude,  and  between 
the  eastern  coast  of  Africa  and  the  meridian  which  passes 
through  the  western  part  of  Japan;  but  in  the  other  months, 
October,  November,  December,  January,  February,  and  March, 
the  winds  in  all  the  northern  parts  of  the  Indian  ocean  shift 
round,  and  blow  directly  contrary  to  the  course  they  held  in  the 
former  six  months.  For  some  days  before  and  after  the  change, 
there  are  calms,  variable  winds,  and  tremendous  storms  with 
thunder,  &c. 

Cmutet  of  the  Wind— Philosophers  differ  in  their  opinions 
respecting  the  cause  of  these  periodical  winds;  but  a  more 
probable  theory  of  the  general  trade-winds  is,  that  they  are 
occasioned  by  the  heat  of  the  sun  in  the  regions  about  the 
equator,  where  the  air  is  heated  to  a  greater  degree,  and  con- 
sequently rarefied  more,  than  in  the  more  northern  parts  of  the 
globe.  From  this  expansion  of  the  air  in  these  tropical  regions, 
toe  denser  air  in  higher  latitudes  rushes  violently  towards  the 
equator  from  both  sides  of  the  globe.  By  this  conflux  of  the 
denser  air,  without  any  other  circumstances  intervening,  a 
direct  northerly  wind  would  be  produced  in  the  northern  tropic, 
and  a  southern  one  in  the  other  tropic;  but  as  the  earth's 
diornal  motion  varies  the  direct  influence  of  the  sua  over  the 
surface  of  the  earth,  and  as  by  that  motion  this  influence  is 
communicated  from  east  to  west,  an  easterly  wiad  would  be 
HI. 


produced  if  this  influence  alone  prevailed.  On  account  of  the 
co-operation  of  these  two  causes  at  the  same  time,  the  trade- 
winds  blow  naturally  from  the  N.  E  on  the  north,  and  from  the 
8.  £  on  the  south  of  the  line,  throughout  the  whole  year ;  but 
as  the  sun  approaches  nearer  the  tropic  of  Cancer  in  our  sum- 
mer season,  the  point  towards  which  these  winds  are  directed 
will  not  be  invariably  the  same,  but  they  will  incline  more 
towards  the  north  in  that  season,  and  more  towards  the  south 
in  our  winter. 

The  land  and  sea  breezes  in  the  tropical  climates  may  be 
considered  as  partial  interruptions  of  the  general  trade- winds  ; 
and  the  cause  of  these  it  is  not  very  difficult  to  explain.  From 
water  being  a  better  conductor  of  heat  than  earth,  the  water  is 
always  of  a  more  even  temperature.  During  the  day,  there 
fore,  the  land  becomes  considerably  heated,  the  air  rarefied, 
and  consequently  in  the  afternoon  a  breeze  sets  in  from  the 
sea,  which  is  less  heated  at  that  time  than  the  land.  On  the 
other  hand,  during  the  night  the  earth  loses  its  surplus  heat, 
while  the  sea  continues  more  even  in  its  temperature.  Towards 
morning,  therefore,  a  breeze  regularly  proceeds  from  the  land 
towards  the  ocean,  where  the  air  is  warmer,  and  consequently 
more  rarefied,  than  on  shore. 

The  cause  of  the  monsoons  is  not  so  well  understood  as  that 
of  the  general  trade-  winds  ;  but  what  has  been  just  remarked 
suggests,  at  least,  a  probable  theory  on  the  subject.  It  is  well 
known,  that  at  the  equator  the  changes  of  heat  and  cold  are 
occasioned  by  the  diurnal  motion  of  the  earth,  and  that  the 
difference  between  the  heat  of  the  day  and  the  night  is  almost 
all  that  is  perceived  in  those  tropical  regions  :  whereas  in  the 
polar  regions  the  great  vicissitudes  of  heat  and  cold  are  occa- 
sioned by  the  annual  motion  of  the  globe,  which  produces  the 
sensible  changes  of  winter  and  summer ;  consequently,  if  the 
heat  of  the  sun  was  the  only  cause  of  the  variation  of  the 
winds,  the  changes,  if  any,  that  would  be  produced  by  those 
means  in  equatorial  regions,  ought  to  he  diurnal  only,  but  the 
changes  about  the  pole  should  be  experienced  only  once  in  six 
months.  As  the  effects  arising  from  the  heat  of  the  sun  upon 
the  air  most  be  greater  at  the  equator  than  at  the  poles,  the 
changes  of  the  wind  arising  from  the  expansion  of  the  air  by 
the  sun's  rays  must  be  more  steady  in  equatorial  than  in  polar 
regions.  The  incontrovertible  evidence  of  navigators  proves  this 
truth,  that  winds  are  more  variable  towards  the  poles,  and 
more  constant  towards  the  equator.  But  in  summer,  the  con- 
tinual heat,  even  in  high  latitudes,  comes  to  be  sensibly  felt, 
and  produces  changes  on  the  wind,  which  are  distinctly  percep- 
tible. In  our  own  cold  region  the  effects  of  the  sun  on  the 
wind  are  felt  during  the  summer  months ;  for  while  the  weather 
in  that  season  of  the  >  ear  is  fine,  the  wind  generally  becomes 
stronger  as  the  time  of  the  day  advances,  and  dies  away  towards 
the  evening,  and  assumes  that  pleasing  serenity  so  delightful  to 
our  feelings.  Such  are  the  diurnal  changes  of  the  wind  in  north- 
ern climates.  The  annual  revolution  of  the  sun  .produces 
still  more  sensible  effects.  The  prevalence  of  the  western  winds 
during  summer  we  may  attribute  tt>  this  cause,  which  is  still 
more  perceptible  in  France  and  Spain,  because  the  continent 
of  land  to  the  eastward,  being  heated  more  than  the  waters  of 
the  Atlantic  ocean,  the  air  is  drawn  during  that  season  towards 
the  east,  and  consequently  produces  a  western  wind.  But  these 
effects  are  much  more  perceptible  in  countries  near  the  tro- 
pics than  with  us.  For  when  the  son  approaches  the  tropic  of 
Cancer,  the  soil  of  Persia,  Bengal,  China,  and  the  adjoining 
countries,  becomes  so  much  more  heated  than  the  sea  to  the 
southward  of  those  countries,  that  the  current  of  the  general 
trade-wind  is  interrupted,  so  as  to  blow  at  that  season  from 
the  south  to  the  north,  contrary  to  what  it  would  do  if  no  land 
was  there.  But  as  the  high  mountains  of  Africa  during  all 
the  year  arc  extremely  cold,  the  low  countries  of  India,  to  the 
eastward  of  it,  become  hotter  than  Africa  in  summer,  and  the 
air  is  naturally  drawn  thence  to  the  eastward.  From  the  same 
cause  it  follows  that  the  trade-wind  in  the  Indian  ocean,  from 
April  till  Ootober,  blows  in  a  qorth-east  direction,  contrary  to 
that  of  the  general  trade-wind  in  open  seas  in  the  same  lati- 
tude ;  but  when  the  sun  retires  towards  the  tropic  of  Capricorn, 
these  northern  parts  become  cooler,  and  the  general  trade-wind 
assumes  its  natural  direction. 

Having  given  the  most  obvious  causes  of  the  periodical  tnon* 
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aoons  in  the  Indian  teat,  it  is  necessary  to  observe,  that  no 
monsoon  takes  place  to  the  southward  of  the  equator,  except 
in  that  part  of  the  ocean  adjoining  to  New  Holland.  There  the 
same  oaoses  concur  to  produce  a  monsoon,  as  in  the  northern 
tropic,  and  similar  appearances  take  place.  From  October 
till  April,  the  monsoons  set  in  from  the  N.  W.  to  S.  E.  opposite 
to  the  general  coarse  of  the  trade-wind  on  the  other  side  of  the 
line :  and  here  also  the  general  trade-wind  resumes  its  nsual 
course  during  the  other  months,  which  constitute  the  winter 
season  in  these  regions.  It  may  not  be  improper  to  conclude  this 
account  of  the  tropical  winds,  by  enumerating  some  of  the  prin- 
cipal inflections  of  the  monsoons. 

Between  the  months  of  April  and  October  the  winds  blow 
constantly  from  W.S-W.  in  all  that  part  of  the  Indian  ocean 
which  lies  between  Madagascar  and  Cape  Comorin,  and  in  the 
contrary  direction  from  October  till  April,  with  some  small 
variation  in  different  places,  but  in  the  Bay  of  Bengal  these 
winds  are  neither  so  strong  nor  so  constant  as  in  the  Indian 
ocean.  It  must  also  be  remarked,  that  the  S.W.  winds  in  those 
seas  are  more  southerly  on  the  African  side,  and  more  westerly 
on  the  side  of  India ;  but  these  variations  are  not  so  great  as 
to  be  repugnant  to  the  gener si  theory.  The  cause  of  this  varia- 
tion is,  as  was  before  intimated,  that  the  mountainous  lands  of 
Africa  are  colder  than  the  flatter  regions  of  Arabia  and  India ; 
consequently  the  wind  naturally  blows  from  these  cold  moun- 
tains, in  the  summer  season,  towards  the  warmer  lands  of  Asia, 
which  occasions  those  inflections  of  the  wind  to  the  eastward 
during  the  summer  months.  The  peninsula  of  India  lying  so 
much  farther  to  the  south  than  the  kingdoms  of  Arabia  and 
Persia,  adds  greatly  to  this  effect ;  because  the  wind  naturally 
draws  towards  tbem,  and  produces  that  easterly  variation  of 
the  monsoon  which  takes  place  in  this  part  of  the  ocean,  while 
the  sandy  deserts  of  Arabia  draw  the  winds  more  directly 
northward  near  the  African  coast.  A  similar  chain  of  rea- 
soning will  serve  to  explain  any  other  inflections  or  variations 
that  may  occur  in  the  perusal  of  books  of  travel,  &c. 

Variable  Winds. — In  the  temperate  zone*  the  direction  of  the 
winds  is  by  no  means  so  regular  as  between  the  tropics.  Even 
in  the  same  degree  of  latitude,  we  find  them  often  blowing  in 
different  directions  at  the  same  time ;  while  their  changes  are 
frequently  so  sodden  and  so  capricious,  that  to  account  for  them 
has  hitherto  been  found  impossible.  When  winds  are  violent, 
and  continue  long,  they  generally  extend  over  a  large  tract  of 
country,  and  this  is  more  certainly  the  case  when  they  blow 
from  the  north  or  east  than  from  any  other  points.  By  the 
multiplication  and  comparison  of  meteorological  tables,  some 
regular  connexion  between  the  changes  of  the  atmosphere  in 
different  places  may,  in  time,  be  observed,  which  may  at  last 
lead  to  a  satisfactory  theory  of  the  winds.  It  is  from  such 
tables  chiefly,  that  the  following  facts  have  been  collected. 

In  Virginia,  the  prevailing  winds  are  between  the  south- 
west, west,  north,  and  north-west ;  the  most  frequent  is  the  south- 
west, which  blows  more  constantly  in  June,  July,  and  August, 
than  at  any  other  season.  The  north-west  winds  blow  most  con- 
stantly in  November,  January,  and  February.  At  Ipswich  in 
New  England,  the  prevailing  winds  are  also  between  the  south- 
west, west,  north,  and  north-east;  the  most  frequent  is  the 
north-west  But  at  Cambridge,  in  the  same  province,  the  most 
frequent  wind  is  the  south-east  The  predominant  winds  at  New 
York  are  the  north  and  west ;  and  in  Nova  Scotia  north-west 
winds  blow  for  three-fourths  of  the  year.  The  same  wind  blows 
most  frequently  at  Montreal  in  Canada ;  but  at  Quebec  the 
wind  generally  follows  the  direction  of  the  river  St.  Lawrence, 
blowing  either  from  the  north-east  or  south-west.  At  Hudson's 
Bay,  westerly  winds  blow  for  three-fourths  of  the  year ;  the 
north-west  wind  occasions  the  greatest  cold,  but  the  north  and 
north-east  are  the  vehicles  of  snow. 

It  appears  from  these  facts  that  westerly  winds  are  most  fre- 
quent over  the  whole  eastern  coast  of  North  America  ;  that  in 
the  southern  provinces,  south-west  winds  predominate ;  and  that 
the  north-west  become  gradually  more  frequent  as  we  approach 
the  frigid  zone. 

In  Egypt,  during  part  of  May,  and  during  June,  July,  August, 
and  September,  the  wind  blows  almost  constantly  from  the 
north,  varying  sometimes  in  June  to  the  west,  and  in  July 
to  the  west  and  the  east ;  during  part  of  September,  and  in 


October  and  November,  the  winds  are  variable,  bat  Maw 
regularly  from  the  east  than  any  other  quarter  ;  in  December, 
January,  and  February,  they  blow  from  the  north*  north-west, 
and  west ;  towards  the  end  of  February  they  change  to  the 
south,  in  which  quarter  they  continue  till  near  the  end  of  March; 
during  the  last  days  of  March,  and  in  April,  they  blow  froa  the 
south-east,  south,  and  sooth-west,  and  at  last  from  the  east; 
and  in  this  direction  they  continue  during  a  part  of  May.  Is 
the  Mediterranean  the  wind  blows  nearly  three-fourths  of  tit 
year  from  the  north ;  about  the  equinoxes  there  is  always  at 
easterly  wind  in  that  sea,  which  is  generally  more  eoastaetB 
spring  than  in  autumn.  These  observations  do  not  apply  to 
the  gut  of  Gibraltar,  where  there  are  seldom  any  winds  tieest 
the  east  and  west.  At  Bastia,  in  the  island  of  Corsica,  the  pre- 
vailing wind  is  the  sooth-west  In  Syria  the  north  wind  Mows 
from  the  autumnal  equinox  to  November ;  during  December. 
January,  and  February,  the  winds  blow  from  the  west  ass 
south-west,  in  March  they  blow  from  the  sooth,  in  May  frea 
the  east,  and  in  June  from  the  north.  From  this  month  Is  the 
autumnal  equinox,  the  wind  changes  gradually  as  the  sn 
approaches  the  equator,  first  to  the  east,  then  to  the  soots,  ass 
lastly  to  the  west.  At  Bagdad  the  most  frequent  winds  are  the 
south-west  and  north-west;  atPekin  the  north  and  the  seats: 
at  Kamtschatka,  on  the  north-east  coast  of  Asia,  the  prevatasf 
winds  blow  from  the  west. 

In  Italy  the  prevailing  winds  differ  considerably,  according  to 
the  situation  of  the  places  where  the  observations  have  sees 
made;  at  Rome  and  Padua  they  are  northerly,  at  Milan  easterly. 
All  that  we  have  been  able  to  learn  concerning  Spain  and  Peril. 
gal  is,  that  on  the  west  coast  of  these  countries,  the  west  is  by  far 
the  most  common  wind,  particularly  in  summer;  and  that  at 
Madrid  the  wind  is  north-east  for  the  greatest  part  of  the  saw- 
mer,  blowing  almost  constantly  from  the  Pyrenean  moaatsias. 
At  Berne  in  Switzerland,  the  prevailing  winds  are  the  north  asi 
west ;  at  St.  Gothard  the  north-east ;  at  Lausanne  the  north- 
west and  south-west. 

Father  Cotte  has  given  os  the  result  of  observations  aide 
at  86  different  places  of  France;  from  which  it  appears,  that 
along  the  whole  south  coast  of  that  kingdom  the  wind  Mom 
most  frequently  from  the  north,  north-west,  and  north-east; 
on  the  west  coast,  from  the  west,  south-west  and  north- west; 
and  on  the  north  coast  from  the  south-west.  That  in  the  inte- 
rior parts  of  France,  the  south-west  wind  blows  most  frequently 
in  18  places;  the  west  wind  in  14;  the  north  in  13;  the  sooth 
in  6 ;  the  north-east  in  4 ;  the  sooth-east  in  2 ;  the  east  aaa 
north-west  each  of  them  one.  On  the  west  coast  of  the  Nether- 
lands, as  far  as  Rotterdam,  the  prevailing  winds  are  probably 
the  south  west,  at  least  this  is  the  case  at  Dunkirk  and  Rotter- 
dam. It  is  probable  also,  that  along  the  rest  of  the  coast,  froa 
the  Hague  to  Hamburgh,  the  prevailing  winds  are  the  north- 
west, at  least  these  winds  are  most  frequent  at  the  Hague  asi 
at  Franeker.  The  prevailing  wind  at  Delft  is  the  sooth-east; 
and  at  Breda,  the  north  and  the  east. 

In  Germany,  the  east  wind  is  most  frequent  at  Gotuagea, 
Munich,  Weissenfels,  Dusseldorf,  Saganom,  Brford,  and  st 
Buda  in  Hungary ;  the  south-east  at  Prague  and  Wurtshutf  ;thc 
north-east  at  Ratisbon ;  and  the  west  at  Manheim  and  Berks. 
From  an  average  of  ten  years  of  the  register  kept  by  order  sf 
the  Royal  Society,  it  appears  that  at  London  the  winds  blow  is 
the  following  order : 


Winds.  Day*. 

South-west, 112 

Nortb-cast, 68 

North-west, 50 

West, 63 


Wiads.  Iky*. 

South-east, S3 

East ft 

South, 18 

North, 16 


It  appears,  from  the  same  register,  that  the  sooth-west  wind 
blows  at  an  average  more  frequently  than  any  other  wind  daring 
every  month  of  the  year,  and  that  it  blows  longest  in  Jniy  asi 
August ;  that  the  north-east  blows  most  constantly  daring  jaae- 
ary,  March,  April,  May,  and  June,  and  most  seldom  dariag 
February,  July,  September,  and  December:  and  that  the 
west  wind  blows  oftener  from  November  to  Maxell,  and 
seldom  during  September  and  October  than  any  other 
The  south-west  winds  are  also  most  frequent  at  Bristol, 
next  to  them  are  the  north-east* 
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The  following  table  of  the  winds  at  Lancaster  has  been  drawn 
np  from  a  register  kept  for  seren 

Wiada.  Days. 

Booth-west,  92 

North-east, 67 

Sooth, 51 

West, 41 


at  that  place. 

Winds.  Dart. 

Sooth-east, 35 

North, 30 

North-west, 96 

East, 17 


The  following  table  is  an  abstract  of  nine  years'  observatioos 
lade  at  Dumfries  by  Mr.  Copland : 


WMi,  Days. 

Sooth, 82* 

West, 69 

Bast 68 

Soath-west, 501 


Wbds.  Days. 

North, 36| 

North-west, 25| 

Sooth-east, 2*| 

North-east, 14ft 


The  following  table  is  so  abstract  of  seren  years'  observatioos 
made  by  Dr.  Meek  at  Camboslang,  near  Glasgow : 

Whrit.  Days.  Wisds.  Days. 

Sooth-west, 174    I    North-east, 104 

North-west, 40    |    Sooth-east, 47 

It  appears  from  the  register  from  which  this  table  was  ex- 
traeted,  that  the  north-east  wind  blows  much  more  frequently 
in  April,  May,  and  June,  snd  the  sonlb-west  in  July,  Au- 
gust, and  September,  than  at  any  other  period.  The  sooth- 
west  is  by  far  the  most  frequent  wind  all  over  Scotland, 
especially  on  the  west  coast*  At  Saltcoats,  in  Ary shire,  for 
instance,  it  blows  three-fourths  of  the  yesr;  and  along  the 
whole  coast  of  Murray,  on  the  north-east  side  of  Scotland,  it 
blows  for  two-thirds  of  the  year.  East  winds  are  common  over 
all  Great  Britain  during  April  and  May  ;  but  their  influence  is 
felt  most  severely  on  the  eastern  coast. 

The  following  table  exhibits  a  view  of  the  number  of  days 
during  wbioh  the  westerly  and  easterly  winds  blow  in  a  year  at 
different  parts  of  the  island.  Under  the  term  westerly  are 
included  the  north-west,  west,  sooth-west,  and  south;  the  term 
easterly  is  taken  in  the  same  latitude. 


10 
7 

51 
9 

10 

7 
8 


Place*. 


London, 

Lancaster, 

Liverpool .'. 

Dumfries, 

Bran x holm,  54  miles  sooth- 1 

west  of  Berwick, S 

Camboslang 

Hawkhill,  near  Edinburgh,. . . . 

Mean  •  •  •  • 


Wind. 


Waatorly. 

Eaatarly. 

233 
216 
190 
227-5 

132 
149 
175 
137-5 

232 

133 

214 
229-5 

151 
135*5 

220-3 

144-7 

In  Ireland  the  sooth-west  and  west  are  the  grand  trade- 
winds,  blowing  most  in  summer,  aotomn,  and  winter,  and  least 
In  spring.  The  north-east  blows  most  in  spring,  and  nearly 
doable  to  what  it  does  in  autumo  and  winter.  The  south-east 
and  north-west  are  nearly  equal,  and  are  most  freqoent,  after 
the  sooth-west  and  west 

At  Copenhagen  the  prevailing  winds  are  the  east  and  sooth- 
east  ;  at  Stockholm,  the  west  and  north.  In  Russia,  from  an 
average  of  a  register  of  16  years,  the  wiods  blow  from  Novem- 
ber to  April  in  the  following  order: 

W.    N.W.     E.      S.W.      S.       N.E.     N.       S.E. 

Days  45        26        23        22        20         19         14         12 

and  doring  the  other  six  months, 

W.    N.W.    B.     S.W.     S.      N.E.      N.       S.E. 
Days   27      27         19        24        22        15        32         18 

The  west  wind  blows  during  the  whole  year  72  days ;  the 
north-west  58 ;  the  sooth-west  and  north  46  days  each.  Daring 
summer  it  is  calm  for  41  davs,  and  during  winter  for  21.  In 
Norway,  tbemojt  frequent  winds  are  the  sooth,  the  south-west, 
and  the  sooth-east.  The  wind  at  Bergen  is  seldom  directly 
west,  bat  generally  sooth- west  or  sooth-east;  a  north-west,  and 


especially  a  north-east  wind,  are  hot  little  known  there.  From 
the  whole  of  these  facts,  it  appears  that  the  most  frequent 
winds  on  the  sooth  coasts  of  Bo  rope,  are  the  north,  the  north- 
east, and  north-west,  aod  on  the  western  coast  the  sooth-west : 
that  in  the  interior  parts,  which  lie  more  contiguous  to  the  Atlan- 
tic ocean,  south-west  winds  are  also  most  freqoent ;  but  that 
easterly  winds  prevail  in  Germany.  Westerly  winds  are  also 
more  frequent  on  the  north-east  coast  of  Asia.  It  is  probable 
that  the  winds  are  more  constant  in  the  south  temperate  aone, 
which  is  in  a  great  measure  covered  with  water,  than  in  the 
north  temperate  aone,  where  their  direction  most  be  frequently 
interrupted  and  altered  by  mountains  and  other  causes. 

M.  De  la  Caille,  who  was  sent  thither  by  the  French  king  to 
make  astronomical  observations,  informs  as,  that  at  the  Cape  of 
Good  Hope  the  principal  winds  are  the  sooth-east  and  north- 
west ;  that  other  winds  seldom  last  longer  than  a  few  days ; 
and  that  the  east  and  north-east  winds  blow  very  seldom.  The 
sooth-east  wind  blows  in  most  months  of  the  year,  but  chiefly 
from  October  to  April ;  the  north-west  prevails  daring  the 
other  six  months,  bringing  along  with  it  rain,  and  tempests,  and 
hurricanes.  Between  the  Cspe  of  Good  Hope  and  New  Hol- 
land, the  winds  are  commonly  westerly,  aod  blow  in  the  follow* 
ing  order:  north-west,  sooth-west,  west,  north. 

In  the  Great  South  Sea,  from  latitude  30°  to  400  sooth,  the 
south-east  trade- wind  blows  most  frequently,  especially  whoa 
the  sun  approaches  the  tropic  of  Capricoro  ;  the  wind  next  to 
it  in  frequenoy  is  the  north-west,  and  next  to  that  is  the  sooth- 
west  From  sooth  latitude  40°  to  50°,  the  prevailing  wind  is  the 
north-west,  and  next  the  sooth-west.  From  80*  to  60°,  the 
most  frequeot  wind  is  also  the  north-west,  and  next  to  it  is 
the  west.  Tbos  it  appears  that  the  trade-winds  sometimes 
extend  farther  into  the  aonth  temperate  aone  than  their  usual 
limits,  purticularly  during  summer;  that  beyond  their  influ- 
ence the  winds  are  commonly  westerly,  and  that  they  blow  in 
the  following  order:  north-west,  south-west,  west.  Sneh  is 
the  present  state  of  the  history  of  the  direction  of  the  winds.  In 
the  torrid  aone  they  blow  constantly  from  the  north-east  on  the 
north  side  of  the  equator,  and  from  the  south-east  on  the  sooth 
side  of  it.  In  the  north  temperate  aone  they  blow  most  fre- 
quently from  the  sooth  west ;  in  the  sooth  temperate  aone  from 
the  north-west,  changing,  however,  frequently  to  ail  points  of 
the  compass ;  aad  in  the  north  temperate  aone  blowing  parti* 
eularly,  during  spring,  from  the  north-east. 

Fort*  and  Velocity  of  tk*  Wind.— At  to  the  velocity  of  the 
wind,  its  variations  are  almost  infinite;  from  the  gentlest  breeae 
to  the  hurricane  which  tears  up  trees  and  blows  dowo  houses. 
It  has  been  remarked  that  our  most  violent  winds  take  place 
when  neither  the  beat  nor  the  cold  is  greatest ;  that  violent 
winds  generally  extend  over  a  great  tract  of  country,  and  that 
they  are  accompaoied  by  sodden  and  great  falls  in  the  memory 
of  the  barometer.  The  reason  appears  to  be,  that  violent  winds 
succeed  the  precipitation  in  rain  of  a  large  quantity  of  vaponr, 
which  previously  constituted  a  part  of  the  bulk  of  the  atmo- 
sphere; and  this  precipitation  cannot  take  place  when  the 
general  temperature  approaches  to  either  extreme.  The  wind 
is  sometimes  very  violent  at  a  distance  from  the  earth,  while  It 
is  quite  calm  at  its  surface.  On  one  occasion  Lonardi  weat  at 
the  rate  of  70  miles  an  hoar  io  his  balloon,  though  it  was  qoite 
calm  at  Edinburgh  wbeo  ho  ascended,  aod  cootinued  so  during 
bis  whole  voyage.  The  same  thing  happened  to  Garaeria  and 
his  companion  in  their  aerostatic  voyage  to  Colchester ;  they 
baviag  been  carried  from  London  to  Colchester,  a  distance  of 
at  least  60  miles,  io  three  quarters  of  an  boor,  making  the  velo- 
city of  the  wind,  at  that  time,  00  miles  per  boor,  or  lv  mile  per 
minute.  This  again  may  be  illustrated  by  the  motions  of  dense 
fluids,  whieh  are  always  impeded  io  the  ports  contiguous  to 
the  sides  and  bottoms  of  the  vessels ;  and  the  same  thing  hap- 
pens in  tide  rivers,  where  the  boatman,  when  be  wishes  to  proceed 
with  the  tide,  commits  himself  to  the  middle  of  the  stream ;  hot 
when  he  has  to  strive  against  it,  he  keeps  close  to  the  shore.  It 
U,  therefore,  not  the  opper  parts  of  the  atmosphere  whieh  are 
accelerated,  but  the  lower  are  retarded  by  friction  a^«insA<»uo. 
surface  of  the  earth. 

The  following  tabic,  drawu  np  h>*  ^x-^^^^^vS£ 
reader  a  pretty  precise  idea  of  t\^    ^***»»  ^^ 
fereat  citc^mi\%not.av 
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Miles  per 

Feet  per 

Hoar. 

Second* 

1 

1-47 

2 

293 

3 

44 

4 

587 

5 

7-33 

10 

1467 

15 

22- 

20 

2934 

25 

36-67 

30 

4401 

35 

5134 

40 

58  68 

45 

6601 

50 

73-35 

60 

88  02 

80 

1 17-36 

100 

1467 

Perpendicular  Force  oo  one  square  Foot,  in 
Avoirdupois  Pounds  and  Parts. 


•005 

•020 

•044 

079 

•123 

•492 

1-107 

1-968 

3075 

4429 

6027 

7873 

9963 

12-300 

17-715 

31-490 

49*200 


Hardly  perceptible. 
Just  perceptible. 

!  Gently  pleasant. 

I  Pleasant,  brisk. 

I  Very  brisk. 

I  High  wind 

>  Very  high  wind. 

Storm  or  tempest. 
Great  storm. 
Hurricane. 

Hurricane  that  tears  up  trees,  and 
carries  buildings  before  it. 
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WtND-Gajre.  See  Anemometer,  where  the  velocity  of  the 
wind  is  fully  treated  of. 

Wind,  with  regard  to  a  ship's  course,  is  termed  a  foul  wind, 
or  a  fair  wind,  a  scant  wind  or  a  leading  wind :  these  terms 
being  respectively  opposed  to  each  other. 

Wind's  Eye,  implies  the  direct  point  from  which  the  wind 
blows. 

Between  Wind  and  Water,  signifies  that  part  of  a  ship's  bot- 
tom which  is  frequently  brought  above  the  water  by  her  agita- 
tion when  at  sea. 

Wind  Sails,  in  a  ship,  are  made  of  the  common  sail-cloth, 
and  are  usually  between  25  and  30  feet  long,  according  to  the 
size  of  the  ship,  and  are  in  the  form  of  a  cone  ending  obtusely. 

WINDAGE,  the  difference  between  the  diameter  of  a  piece 
of  artillery,  and  the  diameter  of  the  shot  or  shell  corresponding 
thereto. 

WINDING  a  Call,  the  act  of  blowing  or  piping  on  a  boat- 
swain's whistle,  so  as  to  communicate  the  necessary  orders  of 
hoisting,  heaving,  belaying,  veering  away,  &c. 

Winding  Tackle  t  a  name  usually  given  to  a  tackle,  formed 
of  one  fixed  triple  block,  and  one  double  or  triple  moveable 
block.  It  is  principally  employed  to  hoist  op  any  weighty 
materials,  such  as  the  cannon,  into  or  out  of  a  ship. 

WINDLASS,  a  machine  used  in  merchant  ships  instead  of  a 
capstan,  to  heave  up  the  anchors  from  the  bottom,  &c.  It  is  a 
large  cylindrical  piece  of  timber,  moving  round  on  its  axis  in  a 
vertical  position,  and  is  supported  at  its  two  ends  by  two  pieces 
of  wood,  called  knight-heads,  which  are  placed  on  the  opposite 
sides  of  the  deck  near  the  fore-mast ;  it  is  turned  about  by 
levers,  called  handspikes,  which  are  for  this  purpose  thrust 
into  holes  bored  through  the  body  of  the  machine.  The  lower 
part  of  the  windlass  is  usually  about  a  foot  above  the  deck.  It 
is,  like  the  capstan,  furnished  with  strong  pauls,  to  prevent  it 
from  turning  backwards  by  the  effort  of  the  cable,  when  charged 
with  the  weight  of  the  anchor,  or  strained  by  the  violent  jerking 
of  the  ship  in  a  tempestuous  sea.  The  pauls,  which  are  formed 
of  wood  or  iron,  fall  into  notches  cut  in  the  surface  of  the  wind- 
lass, and  lined  with  plates  of  iron.  Bach  of  the  pauls  being 
accordingly  bung  over  a  particular  part  of  the  windlass,  falls 
eight  times  into  the  notches  at  every  revolution  of  the  machine ; 
because  their  eight  notches  are  placed  on  its  circumference 
under  the  pauls  :  so,  if  the  windlass  is  twenty  inches  in  diame- 
ter, and  purchases  five  feet  of  the  cable  at  every  revolution,  it 
will  be  prevented  from  turning  back,  or  losing  any  part  thereof, 
at  every  seven  inches,  nearly,  which  is  heaved  in  upon  its 
surface.  As  this  machine  is  heaved  about  in  a  vertical  direc- 
tion, it  is  evident  that  the  effort  of  an  equal  number  of  men 
actio?  upon  it  will  be  much  more  powerful  that  on  the  capstan; 
because  their  whole  weight  and  strength  are  applied  more 
readily  to  the  end  of  the  lever  employed  to  turn  it  about ; 
whereas,  in  the  horizontal  movement  of  the  capstan,  the  exer- 
tion of  their  force  is  considerably  diminished.     It  requires, 


however,  some  dexterity  and  address  t6  manage  the  ^^'frpftt 
to  the  greatest  advantage;  and  to  perform  this,  the  sailors  sunt 
all  rise  at  once  upon  the  windlass,  and,  fixing  their  bars  therein, 
give  a  sodden  jerk  at  the  same  instant,  in  which  movesteat 
they  are  regulated  by  a  sort  of  song  or  howl  pronounced  by  oac 
of  their  number. 

Spanish  Windlass,  is  a  machine  formed  of  a  handspike  and  t 
small  lever,  usually  a  tree-nail,  to  set  op  the  top-gallant  rigging, 
or  for  any  other  short  steady  purchase. 
.WINDMILL.    See  Mill. 

WIND-RODE,  is  a  term  applied  to  a  ship,  which,  ridiaf 
where  the  wind  and  tide  are  opposed  to  each  other,  is  forced  by 
the  violence  of  the  former  to  remain  to  leeward  of  her  anchor. 

WIND-SAIL,  a  sort  of  wide  tube  or  funnel  of  canvass, 
employed  to  convey  a  stream  of  fresh  water  downwards  into 
the  lower  apartments  of  a  ship,  being  let  down  through  the 
hatches,  and  kept  extended  by  means  of  several  wooden  hoops; 
the  upper  part  is  open  on  one  side,  which  is  braced  to  the  wind 
so  as  to  receive  the  full  current  of  it,  which  fills  the  take,  sad 
rushes  downward  into  the  lower  regions  of  the  ship.  Ships  of 
war  have  generally,  in  hot  climates,  three  or  four  of  these  wind- 
sails,  for  the  preservation  of  the  crew's  health. 

WINE.  All  wines  contain  an  aoid,  alcohol,  tartar,  eitract, 
aroma,  and  colouring  matter.  The  presence  and  nature  of  each 
of  these  principles  may  be  ascertained  in  the  following  way :  I. 
Acid.  All  wines,  even  the  softest  and  mildest,  redden  fitsras, 
and  therefore  contain  an  acid.  This  abounds,  however,  dues? 
in  the  tbin  wines  of  wet  and  cold  climates,  where  the  grape 
juice  or  must  contains  but  a  small  portion  of  sugar.  Woes 
wine  has  been  boiled  to  extract  the  brandy,  the  liqoor  which 
remains  in  the  still,  and  is  thrown  away  as  useless,  is  a  sour  ass- 
seous  fluid  with  an  acrid  and  burnt  flavour.  When  filtered,  and 
allowed  to  remain  at  rest  for  a  time,  it  deposits  a  good  deal  of 
extractive  matter,  becomes  covered  with  mould,  and  then  cos- 
tains  a  notable  quantity  of  acetous  acid,  which  may  be  separa- 
ted by  distillation.  The  acid  is  however  not  entirely  acetous, 
at  least  not  till  after  standing  a  considerable  time,  for  it  preci- 
pitates and  forms  an  insoluble  salt  with  lime  water,  and  whs 
the  insoluble  salts  of  silver,  lead,  and  mercury,  appears  to  he 
the  malic  acid  mixed  with  a  little  citric,  both  of  which  are 
converted  into  vioegar  by  spontaneous  decomposition.  The 
wines  that  contain  the  greatest  quantity  of  these  acids  yieM 
the  worst  brandy,  nor  is  there  any  method  yet  known  of  sepa- 
rating or  neutralizing  the  acid  without  materially  injuring  the 
quality,  or  lessening  the  quantity  of  the  ardent  spirit.  2.  Alco- 
hol. The  existence  of  this  principle,  and  mode  of  extraction  hj 
distillation,  has  been  described  under  the  article  Distillation. 
The  quantity  of  alcohol  varies  prodigiously.  The  strong,  rich, 
full-bodied  wines  of  the  warmer  wine  countries  will  yield  as 
much  as  a  third  of  ardent  spirit;  whilst  the  tbin  light  wises 
will  often  give  no  more  than  about  one  sixteenth  of  the  sane 
strength.  3.  Tartar.  This  substance  has  also  been  folly  do- 
scribed  in  its  proper  place.  Tartar  is  not  altogether  a  prodoe* 
of  the  fermentation  of  wine,  since  it  is  contained  in  most,  though 
in  small  quantity.  4.  Extract.  Must  contains  an  abundance 
of  extractive  matter,  which  materially  assists  the  fennentauoa, 
and  is  afterwards  found,  in  part  at  least,  in  the  lees,  but  an- 
other portion  may  be  obtained  from  the  wine  by  evaporation.  It 
is  also  extract  that  mixes  with  and  colours  the  tartar.  By  age 
the  quantity  of  extractive  matter  diminishes.  6,  Aroma,  AM 
wines  possess  a  peculiar  and  grateful  smell,  which  would  indi- 
cate a  distinct  aromatic  principle,  but  it  has  never  been  exhi- 
bited in  the  form  of  essential  oil,  or  condensed  in  any  sssaUor 
quantity  by  distillation  or  any  other  mode.  To  give  wine  aH 
its  aroma,  it  should  be  fermented  very  slowly.  6.  Colouring 
matter.  The  husk  of  the  red  grape  contains  a  good  colour, 
which  is  extracted  when  the  entire  fruit  is  pressed,  and  become* 
dissolved  in  the  wine  when  the  fermentation  is  complete.  Many 
substances  will  separate  the  colour.  If  lime  water  is  added  to 
high-coloured  wine,  a  precipitate  is  formed  of  malat  of  lime,  that 
carries  down  with  it  all  the  colouring  matter,  which  cannot  agaia 
be  separated  either  by  water  or  alcohol.  But  if  wine  alone  ■ 
evaporated  gently  to  dryness,  and  the  residue  treated  with 
alcohol,  the  colouring  matter  dissolves  therein.  We  may  aid, 
too,  that  the  natural  colour  of  wine  is  entirely  and  speedily 
destroyed  by  the  addition  of  hot  well-burnt  charcoal  in  pfwuf 
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often  that  which  is  made  of  Malaga's  (especially  if  the  fruit  be 
bat  indifferent)  will  not  hold  its  colour,  hut  must  hare  a  colour 
laid  on  it.  The  right  colour  of  raisin  wine  is  the  colour  of  moun- 
tain. You  must  take  care  that  your  wine  has  not  a  great  bot- 
tom in  it;  for  if  it  has,  it  will  be  longer  before  it  falls  fine.  In 
order  to  lay  a  mountain  colour  on  yoor  wine,  you  must  take 
three  or  four  pounds  of  brown  sugar,  according  to  the  quantity 
of  wine  you  want  to  colour.  Put  it  in  an  iron  pan  or  iron  ladle, 
set  it  over  the  fire,  and  keep  stirring  it  about.  Let  it  burn  in 
this  manner  till  it  is  quite  black  and  bitter,  which  will  be  about 
half  an  hour.  If  you  born  one  pound  of  sugar,  put  a  quart  of 
boiling  hot  water  to  it ;  stir  it  about,  and  let  it  boil  a  quarter 
of  an  hour  longer,  then  take  it  off  and  let  it  cool.  A  pint  of 
this  mixture  is  sufficient  to  colour  a  pipe  of  wine  ;  but  note,  that 
with  every  pint  you  most  mix  a  quarter  of  an  ounce  of  common 
alum  pounded  to  a  tine  powder;  which  will  set  the  colour 
so  that  it  will  not  subside,  otherwise  it  will  fall  to  the  bottom, 
and  have  no  good  effect  on  the  liquor.  If  you  would  have  your 
wine  of  the  colour  of  port,  you  must  take  eight  ounces  of  log- 
wood raspings,  four  ounces  of  alkanet  root,  and  one  ounce  of  co- 
chineal. Infuse  them  over  a  slow  fire  for  three  hours,  strain  the 
liquor  from  the  wood,  and  keep  it  boiling.  Then  burn  three 
pounds  of  brown  sugar  as  before,  and  put  the  coloured  liquor 
to  it ;  boil  all  together  a  quarter  of  an  hour  longer ;  then  take 
it  off,  and  when  cold  bottle  it  for  use.  A  pint  of  this  liquor  will 
make  a  pipe  the  colour  of  port  wine.  You  must  always  remem- 
ber to  set  the  colour  with  a  quarter  of  an  ounce  of  common 
alum,  ground  or  beaten  to  a  fine  powder. 

Wine  from  Apples* — The  Danish  chemist,  Oersted,  has  demon- 
strated, that,  or  all  the  fruits  which  grow  in  Denmark,  the  apple, 
mixed  with  a  great  quantity  of  sugar,  produces  a  drink  which 
more  nearly  resembles  wine  than  any  other  substitute.  Cher- 
ries, gooseberries,  and  other  fruits,  from  which  a  vinous  liquor 
is  extracted,  are  not  so  proper  for  it.  He  hopes,  before  many 
years,  to  make  very  good  wine  with  apple  juice  and  sugar. 

WINGERS,  small  casks  stowed  close  to  the  side  in  a  ship's 
hold,  where  the  large  casks  would  cause  too  great  a  rising  in 
that  .part  of  the  tier. 

WINGS,  a  name  given  to  those  parts  of  the  hold  and  orlop- 
deck  which  are  nearest  to  the  sides.  This  term  is  particularly 
used  in  the  stowage  of  the  several  materials  contained  in  the 
hold. 

Wings,  are  also  the  skirts  or  extremities  of  a  fleet,  when 
ranged  in  a  line  abreast,  or  when  forming  two  sides  of  a  triangle. 
It  is  usual  to  extend  the  wings  of  a  fleet  in  the  day-time,  iu 
order  to  discover  any  enemy  that  may  fall  in  their  track ;  they 
are,  however,  commonly  summoned  by  signal  to  draw  nearer  to 
the  centre  of  the  squadron  before  night. 

WINNOWING  MACHINES.  Machines  of  this  sort  are  in 
pretty  general  use  where  thrashing  mills,  to  which  they  may  be 
attached,  are  not  erected  ;  they  are  made  on  different  principles, 
according  to  particular  circumstances. 

WIREDRAWING,  is  the  art  of  drawing  out  long  bars  of 
metal,  by  pulling  it  through  boles  in  a  plate  of  steel,  or  other 
fit  metallic  compound.  In  order  that  a  wire  may  be  drawn,  it 
is  requisite  that  the  metal  should  have  considerable  tenacity. 
Gold,  siver,  iron,  steel,  copper,  and  their  compounds,  are  most 
commonly  used  in  the  arts.  The  process  is  of  considerable  aim. 
plicity. — A  number  of  holes,  progressively  smaller  and  smaller, 
are  made  in  a  plate  of  steel,  and  the  pointed  end  of  a  bar  of 
metal  being  passed  through  one  end  of  them,  is  forcibly  drawn 
by  strong  pinchers,  so  as  to  elongate  it  by  the  pressure  arising 
from  the  re- action  of  the  greatest  hole.  This  is  the  wire ;  and 
it  is  again  passed  in  like  manner  through  another  hole,  a  little 
smaller ;  and  by  continuing  the  process,  the  wire  has  its  length 
increased  and  its  diameter  diminished  to  a  very  great  degree. 
The  largest  wire  may  be  nearly  an  inch  in  diameter,  and  the 
smallest  ever  made  was  about  the  one-thousandth  part  of  an 
inch  :  but  it  is  said  that  silver  wire  has  been  made  one-fifteen- 
bundredth  of  an  inch  in  diameter.  The  size  of  these  small 
wires  may  be  ascertained  from  the  weight  of  a  known  measure, 
of  length  and  the  specific  gravity  of  the  metal;  or,  less  correctly, 
the  wire  may  be  wound  round  a  pin,  and  the  number  of  turns 
counted  to  make  a  given  length.  Wires  are  drawn  square,  and 
of  other  figures  in  their  sector.  In  particular,  they  are  drawn 
grooved,  so  that  any  small  part  will  form  the  pinion  of  a  watch 


or  clock-work.  As  the  violent  action  of  the  drawing-plate  rea- 
ders the  wire  hard  and  brittle,  it  is  necessary  to  anneal  it  sete- 
ral  times  during  the  course  of  drawing.  Very  small  boles  are 
made  by  hammering  op  the  larger,  and  the  point,  in  very  this 
wire,  by  rolling  or  crushing  the  end  by  a  smooth  buraishiaf 
tool,  upon  a  polished  plate.  Gold  and  silver  wire  is  made  «f 
cylindrical  ingots  of  silver,  covered  over  with  a  akin  of  gold, 
and  thus  drawn  successively  through  a  vast  number  of  boles, 
eacb  smaller  and  smaller,  till  at  last  it  is  brought  to  a  fineatis 
exceeding  that  of  a  hair.  That  admirable  doetility  whJeh 
makes  one  of  the  distinguishing  characters  of  gold,  is  no  where 
more  conspicuous  than  in  this  gilt  wire.  A  cylinder  of  4s 
ounces  of  silver,  covered  with  a  coat  of  gold  only  weighing  oae 
ounce,  as  Dr.  Halley  informs  us,  is  osually  drawn  into  a  wire, 
two  yards  of  which  weigh  no  more  than  one  grain ;  whence,  99 
yards  of  the  wire  weigh  no  more  than  49  grains  ;  and  one  shv 
gle  grain  of  gold  covers  the  98  yards ;  so  that  the  thousandth 
part  of  a  grain  is  above  one-eighth  of  an  inch  long.  He  also, 
on  computing  the  thickness  of  the  skio  of  gold,  found  it  to  be 
niro  pait  of  an  inch.  Yet  so  perfectly  does  it  cover  the  silver, 
that  even  a  microcope  does  not  discover  any  appearance  of  the 
silver  underneath.  Mr.  Rohault  likewise  observes,  that  alike 
cylinder  of  silver,  covered  with  gold  2  feet  8  inches  long  tad 
2  inches  9  lines  in  circumference,  is  drawn  into  a  wire  307,200 
feet  long, — 115,200  times  its  former  length.  M.  Boyle  relates, 
that  eight  grains  of  gold  covering  a  cylinder  of  silver,  are  com- 
monly drawn  into  a  wire  13,000  feet  long.  Silver  wire  is  Ike 
same  with  gold  wire,  except  that  the  latter  is  gilt,  or  covered 
with  gold,  and  the  other  is  not.  There  are  also  counterfeit  gold 
and  silver  wires,— the  first  made  of  a  cylinder  of  copper  silvered 
over,  and  then  covered  with  gold,  and  the  second  a  cylinder  of 
copper  silvered  over  and  drawn  through  iron  in  the  same  man- 
ner as  gold  and  silver  wire.  Brass  wire  is  made  in  the  suae 
way. 

WIT,  a  faculty  of  the  mind,  consisting,  according  to  Mr.  Locke, 
in  the  assembling  and  putting  together  of  those  ideas,  with  quick- 
ness and  variety,  in  which  any  resemblance  or  congruity  can  be 
found,  in  order  to  form  pleasant  pictures  and  agreeable  visioas 
to  the  fancy.  This  faculty,  tbe  same  author  observes,  is  jast 
the  contrary  of  judgment,  which  consists  in  the  separatist 
carefully  from  one  another,  such  ideas,  wherein  can  be  found 
the  least  difference,  thereby  to  avoid  being  misled,  by  similitude 
and  affinity,  from  taking  one  thing  for  another. 

WITNESS,  one  who  is  sworn  to  give  evidence  in  a  cause. 
If  a  man  issubpoened  as  a  witness  upon  a  trial,  he  must  appear 
in  court,  on  pain  of  100/.  to  be  forfeited  to  the  king,  and  10L 
together  with  damages  equivalent  to  the  loss  sustained  by  tbe 
want  of  his  evidence,  to  the  party  aggrieved.  But  witnesses 
ought  to  have  a  reasonable  time,  that  their  attendance  upon  tbe 
court  may  be  of  as  little  prejudice  to  themselves  as  possible: 
and  the  court  of  king's  bench  held,  that  notice  at  two  in  the  after- 
noon to  attend  the  sitting  that  evening  at  Westminster,  was  too 
short  a  time.  Where  a  witness  cannot  be  present  at  a  trial, 
he  mav,  by  consent  of  the  plaintiff  and  defendant,  or  by  rale  of 
court,  be  examined  upon  interrogatories  at  the  judge's  caaav 
bers.  No  witness  is  bound  to  appear  to  give  evidence  io  a 
cause,  unless  his  reasonable  expense  is  tendered  him  ;  nor  need 
he  appear  till  such  charge  is  actually  paid  him,  except  he  both 
resides  and  is  summoned  to  give  evidence  within  the  bills  of 
mortality. 

WOLFF  or  Wolfius,  Christian,  an  eminent  philosopher, 
born  at  Breslau,  1679.  At  Jena  university  be  made  a  aio»t 
extraordinary  progress,  and  in  1792  he  repaired  to  Leipsk, 
where  he  opened  his  lectures  by  a  famous  dissertation,  called 
"  Philosophia  practica  universalis  methodo  mathematica  coa- 
scripta."  This  great  man,  whose  life  was  devoted  to  advance 
science  and  virtue,  died  at  Halle  of  the  gout  in  his  stomach. 
1754,  aged  76.  His  works  in  Latin  and  German  are  more  taaa 
sixty  in  number,  tbe  best  of  which  known  are,  A  Course  of  Ma- 
thematics, 2  vols.  4to.    A  Dictionary  on  the  Mathematics,  &c. 

WOLFRAM,  an  ore  of  tungsten,  is  foond  in  different  parts 
of  Germany,  in  Sweden,  Britain,  France,  and  Spain;  aad 
almost  constantly  accompanied  by  ores  of  tin.  It  occurs  both 
massive  and  crystallized.  The  primitive  form  of  its  crystals 
is  a  rectangular  parallelopiped,  whose  length  is  8.66,  whose 
breadth  is  5,  and  thickness  4.33.    Colour  brown  or  brownish 
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black.  Streak  reddish  brown.  Powder  •  tains  paper  with  the 
same  colour.  Texture  foliated.  Easily  separated  into  plates 
b?  percussion.  Specific  gravity  from  7.  to  73.  Moderately 
electric  by  comraunicatioo.  Not  magnetic.  Infusible  by  the 
blowpipe.  Forms  with  borax  a  greenish  globule,  and  with 
mlcrocosmic  salt  a  transparent  globule  of  a  deep  red. 

WOOD,  Cutting  in,  is  used  for  various  purposes;  as  for 
initial  and  figured  letters,  head  and  tail  pieces  of  books ;  and 
even  for  mathematical  schemes  and  other  figures,  to  save  the 
expense  of  engraving  on  copper ;  and  for  prints  and  stamps  for 
papers,  calicoes,  linens,  &c.  The  invention  of  cutting  in  wood, 
as  well  as  that  of  copper,  is  ascribed  to  a  goldsmith  of  Florence, 
but  Albert  Durer  and  Lucas  brought  both  those  arts  to  perfec- 
tion. About  200  years  ago,  the  art  of  cutting  in  wood  was  car- 
ried to  a  very  great  pitch,  and  might  even  vie  for  beauty  and 
justness  with  that  of  engraving  on  copper.  It  has  also  of 
late  years  been  much  used,  and  it  is  convenient  where  numerous 
cheap  embellishments  are  wanted  for  a  work.  The  figure  is 
drawn  upon  the  wood,  and  all  that  part  which  is  to  be  left 
white  is  cutaway,  and  the  rest  left.  A  wood-engraving  after  ' 
printing  100,000  is  as  good  as  ever  ;  and  the  expense  in  print- 
ing is  not  more  than  that  of  letter- press.  See  Strength  or 
Materials. 

Dyeing  Wood.  General  Observations.  It  bein  necessary  to  1 
say  something  as  to  the  quality,  nature,  and  texture  of  the  wood 
most  fit  for  dyeing,  we  shall  state  our  remarks  in  the  following 
order: — First,  the  wood  mostly  used  to  dye  black,  is  pear-tree, 
holly,  and  beech,  all  of  which  will  take  a  beautiful  black ;  it 
should  at  the  same  time  be  observed,  not  to  take  wood  which 
bas  been  long  cut,  or  aged,  but  as  fresh  as  possible  ;  we  have 
likewise  found  that  after  the  veneers  have  had  one  hour's  boil- 
ing, and  taken  out  to  eool,  that  the  colour  has  struck  much 
stronger.  It  should  likewise  be  noticed,  that  after  the  veneers 
are  dyed,  they  should  be  dried  in  the  air  and  not  by  the  fire,  or 
in  a  kiln  of  any  kind  ;  as  it  tends  to  destroy  the  colour.  Se- 
condly, in  order  to  dye  blue,  green,  red,  or  other  colours,  take 
clear  holly  ;  put  the  veneers  first  in  a  box  or  trough  with  clean 
water,  and  let  them  remain  four  or  five  days,  changing  the  water 
once,. or  twice,  as  you  find  occasion;  the  water,  acting  as  a 

fmrgative  in  the  wood,  will  bring  forth  abundance  of  slime,  &c. ; 
et  them  dry  about  twelve  hours  before  tbey  are  put  in  the  dye ; 
by  observing  this,  yon  will  find  the  colour  strike  quicker,  and 
be  of  a  brighter  hue. 

Fine  Black. — Have  a  chair-maker's  copper  fixed,  into  which 
put  six  pounds  of  chip  logwood,  and  as  many  veneers  as  it 
will  conveniently  hold  without  pressing  too  tight ;  fill  it  with 
water,  and  let  it  boil  slowly  for  about  three  hours ;  then  udd 
half  a  pound  of  powdered  verdigrise,  half  a  pound  of  copperas, 
and  four  ounces  of  bruised  nut  galls,  filling  the  copper  up  with 
vinegar  as  the  water  evaporates  ;  let  it  boil  gently  two  hours 
each  day,  till  you  find  the  wood  to  be  dyed  through,  which 
according  to  the  kind  will  be  in  more  or  less  time. 

Fine  Blue. — Take  a  clean  glass  bottle,  into  which  put  one 
pound  of  oil  of  vitriol ;  then  take  four  ounces  of  the  best  indigo, 
pounded  in  a  mortar  into  small  lumps ;  put  them  in  a  phial, 
(taking  care  to  set  the  bottle  in  a  basin  or  earthen-glased  pan.  as 
it  will  ferment) :  after  it  is  quite  dissolved,  provide  an  earthen 
or  wooden  vessel,  so  constructed  that  it  will  conveniently  hold 
the  veneers  you  mean  to  dye ;  fill  it  rather  more  than  one  third 
with  water,  into  which  pour  as  much  of  the  vitriol  and  indigo 
(stirring  it  about),  as  will  make  a  fine  blue ;  which  you  may 
know  by  trying  it  with  a  piece  of  white  paper  or  wood  ;  put  in 
your  veneers,  and  let  them  remain  till  the  dye  bas  struck  through. 
Note.  The  colour  will  be  much  better  if  the  solution  c»f  indigo 
in  vitriol  is  kept  a  few  weeks  before  using  it ;  also  the  best 
trough  yon  can  use,  being  either  made  of  common  stone  like 
a  stone  sink,  but  of  proper  dimensions,  say  about  four  feet  by 
eight  or  nine  inches,  which  will  be  sufficiently  large  for  veneers 
intended  to  be  stained ;  or  you  may  procure  one  made  of  arti- 
ficial stone  of  any  dimension,  which  will  not  cost  so  much  ;  also 
you  will  find  the  colour  strike  better  if,  previous  to  putting  your 
veneers  into  the  blue  dye,  you  boil  them  in  plain  water  till  com- 
pletely soaked  through,  and  let  them  remain  for  a  few  hours  to 
dry  partiallv,  previous  to  immersing  them  in  the  dye. 

Fine  Yellow. — Take  of  the  root  of  barberry  four  pounds, 
reduce  it  by  sawing  to  dust,  which  put  in  a  copper  or  brass 


trough,  add  four  ounces  of  turmeric,  to  wbieh  put  four  galloes 
of  water,  then  put  in  as  many  white  holly  veneers  as  tee  liquor 
will  cover ;  boil  them  together  for  three  hours,  often  turninan 
them  ;  when  cool,  add  two  ounces  of  aqua-fortis,  and  you  wil 
find  the  dye  strike  through  much  sooner. 

Bright  Green.— Proceed  as  in  the  above  receipt  to  produce  a 
yellow  ;  but  instead  of  adding  aqua-fortis  or  the  brightening 
liquid,  add  the  vitriolatcd  indigo,  as  much  as  will  produce  the 
desired  colour. 

Bright  Red.— Take  two  pounds  of  genuine  Brazil  dust,  add 
four  gallons  of  water,  put  in  as  many  veneers  as  the  liquid  will 
cover,  boil  them  for  three  hours ;  then  add  two  ounces  of  alum 
and  two  ounces  of  aqua-fortis,  and  keep  it  lukewarm  until  it 
has  struck  through. 

Purple. — Take  two  pounds  of  chip  logwood,  and  half  a  pound 
of  Brazil  dust,  add  four  gallons  of  water,  and  after  putting  in 
your  veneers,  boil  them  well  for  at  least  three  hours ;  then  add 
six  ounces  of  pearl  asb  and  two  ounces  of  alum,  let  thorn  boil 
two  or  three  hours  every  day,  till  you  find  the  colour  struck 
through.  Note.  The  Brazil  dust  in  this  receipt  is  perhaps 
superfluous,  as  it  only  contributes  to  make  the  purple  of  a 
redder  cast,  for  the  pearl-ash  does  not  act  upon  it  to  change  it 
from  a  red  to  a  purple. 

Oranae. — Let  the  veneers  be  dyed,  by  the  method  given,  of 
a  fine  deep  yellow,  and  while  they  are  still  wet  and  saturated 
with  the  dye,  transfer  them  to  the  bright  red  dye,  till  you  find 
the  colour  has  penetrated  equally  throughout. 

WOODY  FIBRE,  is  procured  from  the  wood,  bark,  leaves, 
or  flowers  of  trees,  by  exposing  them  to  the  repeated  action  of 
boiling  water,  and  boiling  alcohol.  It  is  the  insoluble  matter 
that  remains,  and  is  the  basis  of  the  solid  organized  parts  of 
plants.  There  are  as  many  varieties  of  woody  fibres,  as  there 
are  plants  and  organs  of  plants  ;  but  tbey  are  all  distinguished 
by  their  fibrous  texture,  and  their  insolubility.  Woody  fibre 
burns  with  a  yellow  flame,  and  produces  water  and  carbonic 
acid  in  burning.  When  it  is  distilled  in  close  vessels,  it  )ields 
a  considerable  residuum  of  charcoal.  It  is  from  woody  fibre, 
indeed,  that  charcoal  is  procured  for  the  purposes  of  life.  M.  Gay 
Lussac  and  Thenard  have  concluded  from  their  experiments  on 
wood  of  the  oak,  that  100  parts  contain  of  carbon,  62*63;  of 
oxygen,  41*78;  hydrogen,  6*60. 

WOOL,  the  covering  of  sheep.  Each  fleece  consists  of  wool 
of  several  qualities  and  degrees  of  fineness,  which  the  dealers 
therein  take  care  to  separate.  The  fineness  and  plenty  of  our 
wool  is  owing  in  a  great  measure  to  the  short  sweet  grass  in 
many  of  our  pastures  and  downs:  though  the  advantage  of 
our  sheep  feeding  on  this  grass  all  the  year  without  being  obliged 
to  be  shut  up  undercover  during  the  winter,  or  to  secure  these 
from  wolves  at  other  times,  contributes  not  a  little  to  it. 

WOOLCOMBERS.  By  36  6.  III.  c.  134,  all  those  who  have 
served  an  apprenticeship  to  the  trade  of  a  wool  comber,  or  who 
are  by  law  entitled  to  exercise  the  same,  and  also  their  wives 
and  children,  may  set  up  and  exercise  such  trade,  or  any  otbei 
trade  or  business  they  are  apt  and  able  for,  in  any  town  or  place 
within  this  kingdom,  without  any  molestation :  nor  shall  tbey 
be  removable  from  such  place  by  the  poor  laws. 

WOOLDING,  the  act  of  winding  a  piece  of  rope  about  a 
mast  or  yard,  to  support  it  in  a  place  where  it  is  fished  or 
scarfed,  or  wheu  it  is  composed  of  several  pieces  united  in  one 
solid.     Woolding,  is  also  the  rope  employed  in  this  service. 

WOOTZ.  The  metal  extracted  from  some  kind  of  iron  ore 
in  the  East  Indies,  apparently  of  good  quality.  It  contains 
more  carbon  than  steel  and  less  than  cast  iron,  but  from  waot 
of  skill  in  the  management  \%  far  from  homogeneous. 

WORD,  Watch,  is  a  peculiar  word  that  serves  for  a  token 
and  mark  of  distinction  given  out  in  the  orders  of  the  day  in 
time  of  peace,  but  in  war  every  evening  in  the  field,  by  the  gene- 
ral who  commands,  and  in  garrison  by  the  governor,  or  other 
officer  commanding  in  chief,  to  prevent  surprise,  and  hinder  an 
enemy,  or  any  treacherous  person,  from  passing  backwards  and 
forwards.  It  may  be  changed  whenever  circumstances  render 
it  necessary.  Its  importance  depends  upon  its  being  known 
onlv  to  the  party  interested  in  keeping  it  a  secret.  To  commu- 
nicate it  to  the  enemy  is  a  capital  offence. 

Word,  in  Language,  an  articulate  sound  representing  some 
idea  or  conception  of  the  mind.  The  copiousness  ot  the  English 
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language  is  proved  by  the  following  enumeration  of  the  words 
in  Johnson's  Dictionary :  Articles  3 — Noons  substantive  20409 — 
.Adjectives  9053 — Pronouns  41— Verbs  7880;  that  is,  active 
"5445;  neater  2425;  passive  1;  defective  or  imperfect  5 ;  aux- 
iliary 1 ;  impersonal  3 — Verbal  noun  1 — Participles  38— Parti- 
cipial adjectives  125— Participial  nouns  3— Adverbs  496;  Ad- 
verbs in  ly  2006;  total  2592 — Prepositions  09— Conjunctions 
19— Interjections  68. Total  40,301. 

It  must  be  remarked,  however,  that  in  this  list  many  of  the 
compound  words  are  not  reckoned ;  that  the  participles  are 
those  only  having  no  verbs  to  which  they  may  be  referred,  as 
Beloved  ;  that  though  so  few  verbal  and  participial  nouns  are 
stated  by  Johnson,  yet  every  active  participle  may  supply  one 
of  the  former  description,  and  every  verb  one  of  the  latter  ;  and 
that  both  these  (verbal  and  participial  nouns)  seem  to  be  merely 
different  applications  of  a  true  gerund. 

WORK  (To),  to  direct  the  movements  of  a  ship,  by  adapting 
the  sails  to  the  force  and  direction  of  the  wind.  A  ship  is  also 
said  to  work  when  she  strains  and  labours  heavily  in  a  tem- 
pestuous sea,  so  as  to  loosen  her  joints  or  timbers.  To  Work 
Double  Tides,  a  phrase  used  in  the  dock-yards,  implying  that 
the  people  perform  the  work  of  three  days  in  two.  To  Work  up 
Junk,  to  draw  yarns  from  old  cables,  &c.  and  therewith  to  make 
foxes,  points,  gaskets,  sinnet,  or  spun-yarn. 

WORKING  IN  HARVEST.  A  person  may  go  abroad  to 
work  in  harvest,  carrying  with  him  a  certi6cate  from  the  minis- 
ter, and  one  churchwarden  or  overseer,  that  he  has  a  dwelling- 
house,  or  place  in  which  he  inhabits,  and  that  he  has  left  a  wife 
and  children,  or  some  of  them  there  (or  otherwise  as  his  condi- 
tion shall  require),  and  declaring  him  an  inhabitant  there. 

WORKING  to  Windward,  the  operation  by  which  a  ship 
endeavours  to  make  a  progress  against  the  wind. 

WORMING,  the  act  of  winding  a  rope  spirally  about  a 
cable,  so  as  to  lie  close  along  the  interval  between  every  two 
strands;  a  smaller  rope  is  wormed  with  spun-yarn.  It  is 
generally  used  as  a  preparative  for  serving,  and  causes  the 
service  to  lie  smooth  and  round.  This  is  also  called  Link- 
Worming.  Cables  may  frequently  be  preserved  by  means  of 
chains  twisted  round  them  in  the  following  manner: — Take 
three  chains  of  about  fifteen  fathoms  each  in  length,  all  of  an 
equal  sise,  and  proportioned  in  thickness  to  the  nature  of  the 
case.  Let  them  be  wound  round  the  cable,  so  that  they  may 
project  sufficiently  to  receive  the  greatest  part  of  the  friction, 
one  end  of  them  being  fastened  to  the  ring  of  the  anchor,  and 
each  chain  being  from  thence  wormed  round  its  respective 
hollow  or  channel  of  the  cable,  so  as  not  to  check  it  from 
stretching.  Fasten  the  other  ends  of  the  chains  to  the  cable. 
It  is  not  necessary  that  the  chains  should  be  very  heavy,  but 
extremely  advisable  that  the  links  should  be  short,  because 
they  will  be  thereby  more  pliant,  and  worn  much  easier.  These 
chains  will  completely  guard  the  cable  against  the  charing  of 
the  rocks,  and  they  may  be  pot  on  in  a  few  minutes,  so  that  it 
is  unnecessary  to  have  them  fitted  on,  but  when  it  is  probable 
they  may  be  really  serviceable.  A  due  attention  to  shortening 
cables  at  the  slack  of  the  tide,  and  veering  out  as  it  flows,  must 
also  be  highly  importaot  to  prevent  their  being  damaged.  But 
it  frequently  happens  that  cables  are  suffered  to  kink,  as  it  is 
called,  through  inattention  to  these  circumstances,  and  to  avoid 
a  little  trouble.  If  the  wind  should  freshen  when  they  are  in 
this  condition,  though  the  cables  be  ever  so  good,  the  first  foul 
sea  that  comes  against  them  is  almost  sure  to  occasion  their 
snapping ;  and  vessels  may'  be  driven  on  shore,  and  much 
damaged,  at  least,  if  not  totally  lost,  before  they  can  possibly 
be  brought  up  to  other  anchors,  that  may  not  always  be  in  a  state 
of  readiness ;  for  if  there  be  an  inattention  and  carelessness 
in  one  respect,  there  may  be  the  same  probably  in  others  of 
eon  a  I  importance.  As  the  weight  of  the  three  chains,  even  for 
a  lar*e  cable,  will  not  exceed  500  pounds  weight,  the  only  diffi- 
culty which  remains  to  be  obviated  will  arise  from  the  smallness 
of  the  hawse-holes,  but  these  could  be  enlarged  in  vessels  that 
shall  deem  it  of  sufficient  moment  to  make  the  trial,  and  with 
the  additional  resistance  of  a  boy  or  spare  man  at  the  bead  of 
the  vessel,  to  cast  off  the  chains  as  they  come  up,  and  hand 
them  in  above,  all  inconvenience  will  be  removed.  Admitting, 
indeed,  that  it  may  take  up  a  few  minutes  more  to  weigh  an 
anchor  so  secured  than  a  common  one,  surely  this  can  be  no 


argument  against  a  measure  that  tends  to  preserve  and  ensure 
the  safety  of  the  vessel  and  ship's  company. 

It  may  not  be  improper  to  recommend  farther,  in  hisrh  lati- 
tudes, where  ice  may  cut  or  damage  the  cables  while  riding  at 
anchor,  the  use  of  three  other  chains  of  the  same  nature  as  the 
preceding,  but  not  more  than  five  or  six  fathoms  in  length. 
These  may  be  wormed  round  the  cables  in  the  same  manner  at 
the  surface  of  the  water,  and  will  be  an  excellent  mean*  of 
guarding  them  from  the  ice,  so  as  either  to  prevent  its  wounding 
them,  or  chafing  them  quite  asunder :  a  circumstance  which  is 
not  unprecedented  in  our  harbours  or  rivers,  but  which  fre- 
quently happens  on  the  continent  of  Europe. 

WORM,  an  instrument  nsed  to  pieces  of  artillery,  to  draw 
the  charge,  or  to  take  out  the  bottom  of  the  cartridge,  which 
sometimes  remains  in  the  chamber  after  firing,  and  which,  by 
being  on  fire,  might  explode  the  next  charge  while  being  ram- 
med home,  whereby  the  man  would  probably  lose  both  his 
hands ;  hence  it  is  indispensably  requisite  that  a  gun  sbooM 
be  wormed  at  least  every  third  discharge. 

WoRH-eaten,  the  state  of  a  plank,  or  of  a  ship's  botton. 
when  a  number  of  cavities  are  made  in  it  by  a  particular  kind 
of  worm  which  abounds  in  the  tropical  climates. 

WORMS.    AW  Vermes. 

WORSTED,  a  kind  of  woollen  thread,  which  in  the  spinning 
is  twisted  harder  than  ordinary.  It  is  chiefly  used  either  wove 
or  knit  into  stockings,  enps,  gloves,  or  the  like. 

WOULFE'S  Chemical  Apparatus  for  eepmrmtina  Get  from 
Vapour. — In  every  process  of  distillation,  the  matters  sepa- 
rated and  evolved  by  the  application  of  heat,  pass  from  the  dis- 
tilling vessel  to  the  receiver,  either  in  the  form  of  vapour  or  of 
gas,  or  in  both  of  these  forms.  If  only  vapour  or  steam  be  the 
product,  it  may,  by  cooling,  be  condensed  into  a  liquid,  in  a 
common  receiver  of  any  kind ;  as  takes  place  in  distilling  a 
spirit  from  wine,  from  wash,  from  ale,  or  other  fermented  vinous 
liquors.  If  the  product  be  a  gaseous  fluid  alone,  that  cannot 
be  so  condensed,  it  may  prove  to  be  soluble  in  water  in  a 
greater  or  less  proportion;  as  in  the  distillation  of  muriatic 
acid,  nitric  acid,  ammonia,  &c.  The  matter  evolved  from  tbe 
materials  in  the  distilling  vessel,  may  be  partly  vapour  and 
partly  gas.  In  this  case  the  vapours  may,  as  above,  be  con- 
densed, and  obtained  in  a  liquid  form ;  and  the  gas,  if  soluble 
in  water,  may,  combined  therewith,  be  obtained  separately  in  a 
liquid  solution.  But  the  gas  that  comes  over  with  the  vapoor 
may  be  insoluble  in  water.  In  this  case,  though  the  vapour,  a* 
before,  may  be  condensed,  the  gas,  without  an  appropriate 
apparatus,  must  be  lost.  To  the  want  of  such  apparatus  mar 
be  ascribed  the  comparatively  slow  progress  that  was  for  many 
ages  made  in  chemical  science.  By  means  of  a  suitable  appa- 
ratus, the  gas,  whether  soluble  or  insoluble  in  water,  w belie r 
accompanied  or  not  with  vapour  in  coming  over,  may  be  col- 
lected without  any  loss.  When  the  gas  evolved  is  partly  soluble 
in  water  and  partly  insoluble,  which  sometimes  happens,  the 
soluble  portion  combined  with  water,  the  insoluble  in  the  form 
of  gas,  and  such  liquid  as  may  have  been  produced  by  the  con- 
densation of  vapour,  may  all  three  be  obtained  separately  and 
without  any  loss.  To  effect  these  objects  with  accuracy  and 
facility  remained  a  desideratum,  till  Woolfe's  apparatus,  so 
named  from  its  inventor  Peter  Woulfe,  was  introduced  into  tse 
laboratory. 

Woulfe' s  Apparatus, — for  chemical  and  pharmaceutical  opera- 
tions, is  commonly  formed  of  flint  glass;  but  in  large  manufac- 
tories it  is  sometimes  constructed  partly  of  wood  and  partly  of 
lead  or  other  metals,  according  to  circumstances.  The  follow- 
ing are  the  parts  of  which  it  is  composed  : — 

Figure  1.  A  balloon  with  two  openings  ;  one  to  receive  the 
beak  of  a  retort,  the  other  for  introducing  a  connecting-tube,  to 
join  it  to  one  of  Woulfe's  bottles. 

Fig.  2,  one  of  those  bottles  with  two  necks. 

Fig.  3,  another  bottle  with  three  necks. 

Fig.  4,  an  adaptor,  for  making  a  communication  between 
retorts,  balloons,  bottles,  &c 

Connecting  tubes  are  inserted  in  the  necks  of  the  bottles  by 
means  of  perforated  corks,  in  which  a  hole  is  made  to  fit  tbe 
tubes,  by  employing  a  round  file  till  the  tubes  may  be  firmly 
fixed  in  them.  The  outsides  of  the  corks  are  made  to  fit  tbe 
necks  by  means  of  a  coarse  file.    Sometimes  the  bottles  ud 
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connecting  tobei  are  joined  to  each  other  by  corks  alone :  at 
other  times  they  are  luted.  In  joining  the  retort  with  the  bal- 
loon, or  the  adaptor  with  the  retort  and  the  bottles,  lute  alone 
should  be  employed,  some  of  which  should  be  pressed  in  at  the 
place  of  juncture,  that  the  vessels  may  be  prevented,  by  means 
of  the  interposed  late,  from  touching  each  other.  The  least 
troublesome  method  of  closing;  the  junctures  is,  by  having;  the 
connecting;  tubes  ground  as  stoppers  to  fit  the  necks  of  the  bot- 
tles ;  but  as  they  are  much  eiposed  to  the  danger  of  being 
broken,  they  are  often  dispensed  with  on  account  of  the  cost 
^  Fig;.  6,  the  apparatus  with  luted  joinings,  as  arranged  for  dis- 
tillation, in  which  both  liquids  and  gases  are  produced. 

Fig.  6,  the  apparatus  as  employed  in  distillations,  in  which 
the  products  pass  over  in  the  form  of  gas  only  :  not  luted,  but 
furnished  with  refrigeratory  vessels. 

Fig  7,  a  connecting  tube  with  a  small  capillary  safety-tube, 
z,  attached  to  it.— Connecting  tubes  are  generally  made  of  glass, 
but  better,  when  the  products  of  the  process  admit  of  it,  of  lead 
tube,  or  of  tubes  made  of  caoutchouc. 

We  shall  describe  each  of  these  arrangements,  and  illustrate 
them  by  actual  examples  of  operation ;  and  the  latter  being, 
in  some  respects,  the  simpler  of  the  two,  we  shall  begin  with  it. 

When  the  product  of  the  distillation  is  merely  gaseous,  but 
soluble  in  water,  the  earthen  or  glass  retort,  r,  fig.  6,  placed 
on  the  naked  fire,  or  in  a  water-bath,  or  in  a  sand-beat,  as  the 
case  may  require,  is  joined  by  means  of  an  adaptor  a,  with  the 
central  neck  of  the  bottle  6,  in  one  of  the  side  necks  of  which 
the  safety-tube  s  is  inserted,  in  such  a  manner  as  nearly  to 
touch  the  bottom.  The  other  neck  of  this  bottle  is  made  to 
communicate  with  the  two-necked  bottle  c  by  means  of  the  con- 
necting-tube e,  bent  into  the  form  of  the  letter  n,  but  with 
unequal  legs,  so  that  the  shorter  leg  reaches  only  within  the 
neck  of  the  bottle  6,  while  the  longer  reaches  almost  to  the  bot- 
tom of  the  two-necked  bottle  e:  this  second  bottle  is  combined 
in  like  manner  with  the  third  bottle  d;  but  it  is  better 
that  in  this  communication  the  connecting-tube  should  have  a 
little  capillary  tube,  as  shewn  at  s,  fig.  7,  for  the  occasional 
admission  of  air  when  condensation  or  absorption  takes  place 
in  the  apparatus,— or,  which  is  still  preferable,  the  connecting 
tube  may  be  joined  with  that  kind  of  safety-tube  represented  at 
f%  and  which  goes  by  the  name  of  its  inventor,  Welter. — This 
would  always  be  employed,  but  for  its  being  very  easily  broken. 
Some  people,  however,  prefer,  on  every  occasion,  three-necked 
bottles  only,  with  safety-tubes  in  each,  like  the  tube  s  shewn 
in  the  bottle  b. 

In  the  first  bottle  b,  a  sufficient  quantity  of  water  is  introduced 
to  have  the  safety-tube  s  immersed  about  half  an  inch ;  and 
in  the  second  and  third,  that  quantity  which  experience  has 
shewn  to  be  necessary  for  the  absorption  of  the  gas.  The 
safety-tube  *  is  left  open,  but  the  capillary  tube  z,  uhen  made 
use  of  in  the  second  communication,  is  luted  in  such  a  man- 
ner that  it  may  be  quickly  opened ;  or  if  Welter's  tube  be  em- 
ployed, a  little  mercury  is  introduced,  to  close  the  lower  bend. 
The  second  neck  of  the  third  bottle,  or  of  the  last  in  the  series, 
when  more  are  employed,  may  be  left  open,  or  slightly  closed 
with  a  cork.  The  substances  to  be  operated  on  are  introduced 
into  the  receiver  through  the  tubulure,  when  a  tubulated  receiver 
is  made  use  of,  and  (for  the  process  which  we  shall  hereafter 
describe)  a  stopper  may  be  used  in  place  of  the  bottle  with  the 
stop-cock  shewn  as  in  the  plate,  and  the  joinings  may  be  luted. 
As  soon  as  the  substances  in  the  retort  begin  to  act  on  each 
other,  the  gas  that  is  liberated  mixes  with  the  common  air  iu 
the  retort  and  in  the  bottle  6,  and  pressing  on  the  water  in  the 
descending  limb  of  the  connecting-tube  e,  in  the  second  bottle 
r,  at  length  makes  its  passage  good  into  r,  and  lisingiu  bubbles 
through  the  water  therein,  pas>es  on,  in  like  manner,  to  the  bot- 
tle d.  During  this  trausitiou  the  gas  is  absorbed  by  the  water, an 
affect  which  is  promoted  by  the  compression  both  of  the  gas 
and  the  water,  also  by  the  minute  division  and  consequent 
increase  of  acting  surfaces  of  gas,  and  by  the  cooling  process 
carried  on  at  the  same  time  by  means  of  the  refrigeratory  ves- 
sels exhibited  in  the  plate,— the  heat  disengaged  from  the  gas 
in  passing  to  the  liquid  *tat«'«  being  often  such  as  to  cause  the 
water  to  boil.  But  refrgiialory  vessels  are  not  always  neces- 
sary. If,  by  accident  or  inattention,  the  heat  be  urged  more 
than  necessary,  the  gas  will  be  produced  in  greater  quantity 
112. 


than  the  connecting  tubes  can  pass :  then  water  will  be  forced 
from  the  bottle  •  op  the  safety-tube,  till  the  surface  of  the  water 
in  •  is  reduced  low  enough  to  admit  common  air.  Thus  ta* 
safety- tube  prevents  the  apparatus  from  being  broken.  As  the 
density  of  the  water  is  increased  by  absorbing  the  gas,  the  pas- 
sage of  which  to  the  next  bottle  is  thereby  rendered  more  diffi- 
cult, it  is  better  to  employ  a  greater  number  of  bottles  than  to 
have  the  water  too  high  in  those  made  use  of.  As  soon  as  the 
development  of  the  gas  begins  to  decrease,  the  water  of  the 
tube  of  safety  descends.  This  happens  either  towards  the  end 
of  the  operation,  or  when  the  heat  is  imprudently  diminished. 
If  the  apparatus  be  then  perfectly  cooled,  the  air  in  the  first 
bottle  is  condensed  to  such  a  degree,  that  the  atmospheric  air 
enters  the  tube  of  safety.  But  for  this  tube,  the  water  contained 
in  the  second  bottle  would  necessarily  come  over  into  the  first. 
It  would  be  the  same  with  the  third  bottle,  were  not  the  capil- 
lary tube  of  the  second  communicating  tube  opened,  and  the 
atmospheric  air  admitted.  If  the  communicating  tube  be  with- 
out a  capillary  tube,  the  luting  of  the  third  bottle  must  be  in- 
stantly opened,  and  the  bottle  itself  removed.  The  height  of  the 
water  in  the  safety-tube  decreases  also  at  last,  In  consequence 
of  the  second  and  third  bottle  becoming  cooler,  or  when  from 
any  other  cause  the  absorption  of  the  gas  is  more  rapid  than 
its  production.  It  also  frequently  happens  in  the  midst  of  the 
operation,  that  the  gas,  instead  of  being  evolved,  is  absorbed  for 
a  short  time  by  the  mass  contained  in  the  retort,  or  that  the 
volume  of  this  mass  is  otherwise  suddenly  diminished,  which, 
in  like  manner,  causes  the  water  in  the  safety  tube  to  fall.  The 
safety  tube,  therefore,  not  only  defends  the  apparatus  from 
breaking,  but  also  prevents  the  fluids  in  the  bottles  from  mixing. 
It  serves  moreover,  as  a  mean  by  which  we  may  judge  of  the 
progress  of  the  operation.  If,  during  the  progress,  a  small 
quantity  of  gas,  uriabsorbed,  is  observed  to  pass  through  the 
open  neck  of  the  third  bottle,  a  fourth  bottle  is  immediately  to 
be  joined  with  the  third,  in  the  same  manner  as  the  third  is 
connected  with  the  second.  But  on  this  occasion  it  should 
be  recollected,  that  the  pressure  is  increased  in  the  first  bottle, 
and  the  safety-tube  should  be  consulted.  When  the  operation 
is  finished  and  the  apparatus  cooled,  the  water  contained  in 
the  bottles  will  be  found  impregnated  with  the  developed  gat, 
and  more  so  in  the  first  bottle  than  in  the  last  The  liquor  con. 
tained  in  the  first  bottle  is  frequently  not  quite  pure,  because 
the  small  quantity  of  the  body  which  comes  over  in  the  liquid 
form  carries  along  with  it  the  impurities  of  the  distilled  sub- 
stances ;  the  other  liquors  are,  however,  perfectly  pore.  If  the 
weight  of  the  water  poured  into  each  bottle  has  been  accurately 
determined,  it  will  be  easy,  after  the  operation  is  finished,  to 
ascertain  in  the  most  precise  manner,  from  the  increase  of  weight, 
not  only  the  w  hole  weight  of  the  gas  obtained,  but  also  the  de- 
gree of  concentration  of  the  fluids  in  each  bottle.  By  way  of 
example,  we  will  state  the  result  of  a  real  operation. 

Preparation  of  Liquid  Ammonia. — To  obtain  liquid  ammonia, 
formerly  called  volatile  spirit  of  ammonia,  and  more  commonly 
spirit  of  hartshorn,  one  pound  and  a  half  of  dry  muriate  of 
ammonia,  (sal  ammoniac,)  and  four  pounds  and  a  half  of  quick- 
lime, both  in  fine  powder,  were  employed  in  the  following  man- 
ner : — Half  a  pound  of  lime  was  put  at  the  bottom  of  the  retort 
by  itself;  upon  this  was  thrown  a  mixture  of  three  and  a  half 
pounds  of  lime  and  one  and  a  half  pound  of  sal  ammoniac :  and 
lastly,  the  remaining  half  pound  of  lime  was  put  io.  The  .retort 
was  placed  on  a  sand  bath,  and  connected  with  an  apparatus  of 
the  nature  before  described.  Distillation  was  now  commenced, 
and  continued,  by  a  beat  gradually  increased  to  the  ignition  of 
the  retort,  till  the  gas  ceased  to  come  over.  To  immerse  the 
tube  of  safety,  three  ounces  of  distilled  water  were  poured  into 
the  bottle  »,  half  a  pound  into  e.  and  half  a  pound  into  d.  Wham 
the  apparatus  was  opened,  the  first  bottle  was  found  to  contain 
4  ounces  2  drams  40  grains  of  a  foul  weak  solution  of  ammo- 
nia ;  the  second  bottle,  1|  ounce  28  grains  of  strong  and  pure 
liquid  ammouia ;  and  in  the  third  bottle,  0}  ounces  3  drams 
16  grains,  of  an  equally  pure  but  weaker  solution. 

Bottle.  Water.  lorrriw. 

d  3  ounce 8  1  ounce    2  diam*     40  grains 

b  8  ounces  4  ounces 28  grains 

e  8  ounces  1  ounce    7  drams     141  grains 
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19  ounces 


7  ounces  2  drams    24  grains 
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From  this  it  appears,  that  1$  pound  of  sal  ammoniac  afforded 
7  ounces  2  drams  24  grains  of  pure  ammooiaoal  gas,  which, 
dissolved  in  19  ounces  of  water,  formed  26  ounces  2  drams  24 
grains  of  liquid  ammonia,  of  which  the  small  portion  contained 
in  the  first  bottle  being  weak  and  impure,  may  be  rejected  ;  that 
contained  in  the  second  bottle  was  very  strong,  since  two  parts 
water  contained  one  part  of  ammonia;  that  in  the  third  portion 
was  also  pure,  but  weaker,  the  proportion  of  the  ammonia  to 
the  water  being  about  1 : 6.  The  residue  left  in  the  retort,  after 
the  foregoing  process,  is  muriate  of  ammonia.  The  rationale 
of  the  process  is  simply  this :'  sal  ammoniac  is  composed  of 
muriatic  acid,  and  pure  ammon'  ;  and  the  chemical  attraction 
of  this  acid  being  greater  for  lime  than  for  ammonia,  it  com- 
bines with  the  lime,  liberating  the  ammonia,  which  assumes  the 
gaseous  form. 

Pure  ammonia — the  base  of  the  gas  produced  in  the  manner 
that  has  been  described,  and  which,  dissolved  in  water,  forms 
liquid  ammonia—is  itself  a  compound  of  nitrogen  (or  azote), 
and  17 :  64  of  hydrogen  by  weight,  in  100  parts* 

When  the  products  which  come  over  in  distillation  are  partly 
liquid  and  partly  gaseous,  the  apparatus  is  arranged  as  in  fig. 

5.  The  beak  of  the  retort  a  is  inserted  In  the  tubulated  balloon 

6,  which  communicates  with  the  three-necked  bottle  c,  by  means 
of  the  connecting  tube  /,  the  descending  ends  of  which  are  of 
equal  length,  and  enter  only  within  the  necks  of  b  and  e.  In 
one  of  the  necks  of  the  bottle  e  is  introduced  the  safety-tube  *, 
made  to  dip  only  a  little  way  into  the  contained  liquid,  to  shut 
out  the  air  during  the  distillation.  The  third  neck  of  e  commu- 
nicates with  a  second  bottle  d,  by  another  connecting  tube  g, 
one  end  of  which  is  made  long  enough  to  descend  almost  to 
the  bottom  of  the  bottle  d,  while  the  other  end  only  enters  the 
neck  of  c. — When  necessary,  a  third  bottle,  or  any  number,  may 
be  joined  to  the  series  in  the  same  manner. 

When  the  apparatus  is  thus  arranged,  the  balloon  b  is  left 
empty,  water  is  introduced  into  the  first  bottle  e,  high  enough 
to  cover  the  orifice  of  the  safety-tube,  and  also  into  the  second 
and  third  bottles,  but  in  greater  quantity,  to  absorb  the  gas  when 
it  passes  over.  What  passes  in  distillation  in  the  liquid  form, 
collects  in  the  bottom  of  the  balloon ;  but  the  gaseous  fluid  car- 
rying with  it  the  common  air  out  of  the  apparatus,  passes  on 
through  the  connecting-tube  /,  into  the  bottle  c,  and  thence 
through  the  tube  g  into  the  bottle  rf, — the  gas  in  its  passage 
combining  with  the  water  in  c  and  d.  When  the  operation  is 
finished,  the  liquid  product  is  found  in  the  balloon,  and  the  gas 
combined  with  the  water  in  the  second  bottle — and  also  in  the 
third,  fourth,  &c.  when  the  process  requires  so  many.  The  bot- 
tle d  might  commuuioate  directly  with  the  balloon,  without  the 
intervention  of  the  bottle  c,)  in  the  same  manner  as  it  now 
communicates  with  c ;  but  the  safety-tube  *  in  the  latter  is  of 
great  use,  as  it  not  only  serves  to  indicate  the  progress  of  the 
operation,  but  answers  another  pnpose.  It  is  hardly  possible 
to  prevent  a  partial  vacuum  from  being  formed  in  the  retort 
towards  the  close  of  the  distillation,  either  from  accidental 
cooling,  or  from  the  production  of  gas  or  vapour  beginning  to 
slacken,  and  its  consequent  contraction  in  bulk  by  cooling. 
This  causes  a  similar  vacuum  to  be  formed  in  the  balloon,  to 
011  which,  a  strong  suction  or  absorption  of  the  liquid  from  the 
first  bottle,  (which,  in  the  case  we  allude  to,  would  be  rf,)  would 
take  place  through  the  connecting-tube,  causing  therein  a 
vacuum,  which,  in  like  manner,  would  produce  a  similar  effect 
on  the  one  next  to  it,  and  so  through  the  whole  series  of  con- 
nected bottles ;  and  the  different  products,  in  the  different  bot- 
tles, would  thus  come  to  be  mixed.  But  this  mischief  is  obvi- 
ated by  the  employment  of  Woulfe's  intermediate  bottle  c,  with 
the  safety-tube  e ;  for  the  external  air  pressing  on  the  small 
column  of  water  in  the  safety-tube,  and  displacing  it,  enters 
the  bottle,  and  destroys  the  vacuum. 

This  tube  answers  yet  another  good  end.  If  the  gas  be  liber* 
aled  too  quickly  to  be  easily  passed  over  by  the  connecting- 
tubes,  it  then  presses  the  surface  of  the  liquid  contained  in  *, 
which  finding  a  passage  up  through  the  tube  e,  is  thereby  ex- 
pelled, and  a  rupture  of  the  apparatus  is  prevented.  This 
waste,  however,  should  be  as  much  as  possible  prevented ;  for 
which  purpose  the  upper  end  of  the  safety-tube  may  be  intro- 
duced in  to- a  funnel,  by  being  passed  through  a  perforated  cork 
in  the  pipe  thereof. 


WRECK,  the  ruins  of  a  ship  whieh  has  been  stranded,  er 
dashed  to  pieces  on  a  shelf,  rock,  or  lee-snore,  by  tempestaoss 
weather,  or  by  accident. 

Wreck  is  alsd  the  name  of  a  soft  slippery  marine  plant  that 
grows  on  the  rocks,  having  leaves  somewhat  resembling  than 
of  the  oak.  In  many  places  it  is  used  as  manure,  but  in  owns 
being  burnt,  the  ashes  make  a  kind  of  soda  or  potash,  found 
valuable  in  the  manufacture  of  glass. 

WREN,  Sir  Christopher,  an  eminent  English  philosopher 
and  mathematician,  and  one  of  the  most  learned  and  celebrated 
architects  of  his  age,  was  born  at  Knoyle,  in  Wiltshire,  in  1633. 
In  1660,  he  invented  a  method  for  the  construction  of  soiar 
eolipses ;  and  in  the  latter  part  of  the  same  year,  be,  with  tea 
other  gentlemen,  formed  themselves  into  a  society,  to  sseet 
weekly,  for  the  improvement  of  natural  and  experimental  phi- 
losophy, being  the  foundation  of  the  Royal  Society  ;  of  which 
learned  body  he  was  chosen  president  in  1680. .  He  died  is 
1723,  at  91  years  of  age. 

WRIGHT,  Edward,  an  English  mathematician,  was  bora  is 
Norfolk  about  the  middle  of  the  16th  century,  and  died  in  161  i 
He  was  one  of  those  who  laboured  to  bring  the  log aritsssk 
tables  of  Napier  and  Briggs  to  perfection,  and  was  the  invests? 
of  that  division  of  the  meridian  on  which  the  mercator's  saftnf 
is  founded.  He  was  also  the  author  of  two  works  of  navicatiea, 
the  one  entitled/*  The  Correction  of  certain  Errors  in  Naviga- 
tion," published  in  1509  ;  and  the  other  entitled  "  The  Haves* 
finding  Art,"  of  which  the  date  is  not  mentioned* 

WRING  (To)  a  Mast,  is  to  bend  or  strain  it  out  of  its 
natural  position,  by  setting  the  shrouds  up  too  taught.  Tab 
phrase  is  also  applied  to  a  capstan,  &e.  when  by  too  great  a 
strain  the  component  parts  of  the  wood  become  deranged,  and 
are  thereby  disunited. 

Wring  Bolts,  are  bolts  used  by  shipwrights  to  bead  and 
secure  the  planks" against  the  timbers,  till  they  are  properr? 
fastened  by  bolts,  spikes,  and  tree-nails. 

Wring -Slav**,  bars  of  wood,  used  with  the  preceding  article. 

WRIT,  is  the  king's  precept  by  which  any  thing  is  ceav 
manded  touching  a  suit  or  action:  as  the  defendant  or  tenant 
to  be  summoned,  a  distress  to  be  taken,  a  disseisin  to  be  redress- 
ed, &c.  And  these  writs  are  diversely  divided  ;  some,  to  respect 
of  their  order  or  manner  of  granting,  are  termed  original,  asd 
some  judicial. 

Writ  of  Inquiry  of  Damages,  a  judicial  writ  that  issues  oat 
to  the  sheriff,  upon  a  judgment  by  default,  in  action  of  the 
case,  covenant,  trespass,  trover,  &c.  commanding  him  to  san- 
mon  a  jury  to  inquire  what  damages  the  plain  tiff  has  sustained, 
occasione  prsemissiorum ;  and  when  this  is  retained  with  the 
inquisition,  the  rule  for  judgment  is  given  upon  it ;  and  if 
nothing  is  said  to  the  contrary,  judgment  is  thereupon  ca- 
tered.. 

Writer  of  the  Tallies,  an  officer  of  the  exchequer,  being  clerk 
to  the  auditor  of  the  receipt,  who  writes  upon  the  tallies  the 
whole  of  the  letters  upon  the  teller's  bill. 

Writers  to  the  Signet.  In  the  Scotch  law,  attorneys  or  soli- 
citors who  conduct  causes  before  the  courts  of  Edinburgh.  They 
were  so  called  at  first  from  their  having  the  exclusive  privilegt 
of  preparing  papers  requiring  the  king's  signet. 

WRONG  Stamp.  By  37  George  III.  o.  136,  any  tastromest 
(except  bills  of  exchange,  promissory  notes,  or  other  notes, 
drafts,  or  orders)  liable  to  stamp  duty,  whereon  shall  be  impress- 
ed any  stamp  of  a  different  denomination,  but  of  an  equal  er 
greater  value  than  the  stamp  required,  may  be  stamped  with 
the  proper  stamp  after  the  execution,  on  payment  of  ditty  sad 
five  pounds  penalty,  but  without  any  allowance  for  the  wrong 
stamp.  Likewise  any  such  instrument  (except  as  aforesaid) 
being  engrossed  without  having  been  first  stamped,  or  having  a 
stamp  thereon  of  less  value  than  required,  the  same  may  he 
stamped  after  the  execution,  on  payment  of  the  duty  and  tea 
pounds  penalty  only,  for  eaoh  skin  thereof;  bat  in  ease  it  seal 
be  satisfactorily  proved  to  the  commissioners  of  stamps,  that 
the  same  hath  been  so  engrossed  either  by  accident  or  inadvert- 
ency, or  from  urgent  necessity,  or  unavoidable  circumstances. 
and  without  any  intention  of  fraud,  the  commissioners  are 
authorized  to  stamp  the  same  within  sixty  day  sailer  the  execu- 
tion, to  remit  the  penalty  in  part,  or  wholly,  and  to  indemnify 
persons  so  engrossing  the  same. 
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-X.J  or  X,  the  twenty-seeond  letter  of  our  alphabet  In 
numerals  it  expresses  10,  whence  in  old  Roman  manuscripts  It 
is  used  for  denarius  ;  and,  as  such,  seems  to  be  made  of  two 
V's  placed  one  over  the  other.  When  a  dash  U  added  orer  it, 
thus  X.  it  signifies  ten  thousand. 

XEBEC,  a  small  three-masted  vessel,  navigated  in  the  Medi- 
terranean sea,  and  distinguished  from  other  European  Teasels 
by  the  great  projection  of  the  prow  and  stern  beyond  the  cut- 
water and  stern-post  respectively.  The  sails  are  in  general 
similar  to  those  of  the  polacre,  but  the  bull  is  different.    Being 

Suerally  equipped  as  a  corsair,  it  is  constructed  with  a  narrow 
or,  to  be  more  swift  in  pursuit  of  the  enemy  ;  and  of  a  great 
breadth,  to  enable  her  to  carry  a  considerable  force  of  sail  for 
this  purpose,  without  danger  of  overturning.  As  these  vessels 
are  usually  very  low  built,  their  decks  are  formed  with  a  great 
convexity  from  the  middle  of  their  breadth  towards  their  sides, 
in  order  to  carry  off  the  water  which  falls  aboard  more  readily 
by  their  scuppers.  But  as  this  convexity  would  render  itdifficult 
to  walk  thereon  at  sea,  particularly  when  the  Teasel  rooks  by 
the  agitation  of  the  waves,  there  is  a  platform  of  grating  extend- 
ing along  the  deck  from  the  sides  of  the  vessel  towards  the 
middle,  whereon  the  crew  may  walk  dry-footed  whilst  the  water 
is  conveyed  through  the  grating  to  the  scuppers.  When  a 
xebec  is  equipped  for  war,  she  is  occasionally  navigated  in 
three  different  methods,  according  to  the  force  or  direction  of 
the  wind.  Thus,  when  the  wind  is  fair,  and  nearly  astern,  it  is 
usual  to  extend  square  sails  upon  the  main-mast,  and  indeed, 
frequently  on  the  fore-mast ;  and  as  those  sails  are  rarely  used 
in  a  seant  wind,  they  are  of  an  extraordinary  breadth.  When 
the  wind  is  unfavourable  to  the  course,  and  yet  continues 
*  moderate,  the  square  yards  and  sails  are  removed  from  the 
masts,  and  laid  by  in  order  to  make  way  for  the  large  lateen 
yards  aod  sails,  which  soon  after  assume  their  place ;  but  if  the 
foal  wind  increases  to  a  storm,  these  latter  are  also  lowered 
down  and  displaced,  and  small  lateen  yards,  with  propor- 
tionable sails,  are  extended  on  all  the  masts.  The  xebecs, 
armed  as  vessels  of  war  by  the  Algerines,  mount  from  16  to  24 
cannon,  and  carry  from  900  to  460  men,  two-thirds  of  whom 
are  commonly  soldiers.    The  method  of  working  these  vessels 


is  so  exceedingly  complicated  and  difficult,  that  the  labour  is 
considerable. 

XIPHIAS,  the  Sward  Fish,  in  Natural  History,  a  genus  of 
fishes,  of  the  order  apodes.  There  are  three  species :  The  com- 
mon sword-fish,  of  the  length  of  twenty  feet,  which  is  particularly 
distinguished  by  its  upper  jaw  being  stretched  to  a  considerable 
distance  bejond  the  lower,  flat  above  and  beneath,  but  edges 
at  the  sides,  and  of  a  bony  substance,  covered  by  a  strong 
epidermis.  It  is  a  fish  extremely  rapacious,  and.  finds  in  the 
above  instrument  a  weapon  of  attack  and  destruction,  able  to 
procure  it  the  most   ample  supplies.     It  first  transfixes  its 

Srey  with  this  snout,  and  then  devours  it.  It  is  found  in  the 
lediterranean,  chiefly  about  Sicily,  and  is  used  as  food 
by  the  Sieiliaas,  who  preserve  it  for  a  long  time  by  salting  it  in 
small  pieces.— The  broad-finned  sword-fish,  is  found  in  the 
northern  Atlantic  and  Indian  seas,  and  is  considered  as  one  of 
the  most  fatal  enemies  of  the  whale  tribe.  Its  strength  is  so 
great,  that  it  is  said  to  have  pierced  with  its  snoot,  or  sword,  the 
plank  of  an  East  Indiaman ;  and  a  plank  and  snoot,  in  attesta- 
tion of  this  circumstance,  the  latter  closely  driven  into  the 
former,  are  to  be  seen  in  the  British  Museum,  having  been 
communicated  to  Sir  Joseph  Banks  by  an  East  India  captain 
of  honour  and  veracity.  When  young,  this  fish  is  used  for 
food. — The  European  sword-fish,  is  known  by  having  its 
upper  jaw  lengthened  into  a  hard  and  sword-shaped  blade t 
and  its  dorsal  fin  long,  and  lowest  in  the  middle.  These 
fish  are  of  steel-blue  colour,  and  measure  from  fifteen  to 
twenty  feet  in  length.  They  are  found  in  most  of  the  European 
seas.  By  the  ancient  Romans,  sword-fish  were  highly  esteemed 
as  food ;  aod  were  killed  with  harpoons  by  persons  stationed  in 
boats  for  that  purpose.  They  were  not  only  eaten  fresh,  but 
cut  into  pieces  and  salted.  In  several  places  near  the  Medi- 
terranean, the  fins  are  salted,  and  sold  under  the  name  of  emtio. 
Xiphias,  in  Astronomy,  the  Dorado,  or  Sword  Fish.  Sto 
Constellation. 

Xiphias  is  also  a  term  used  to  express  a  fiery  meteor,  that 
is  said  to  appear  io  the  form  of  a  saord  ;  and  which  is  some- 
times called  Acontias,  from  its  resemblance  to  a  serpent  thus 
denominated  in  Calabria  and  Italy,  where  it  is  well  known. 
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Y  9  the  twenty-third  letter  of  our  alphabet.  Y  is  a  numeral, 
signifying  160,  or,  according  to  Baronius,  169;  and  with  a  dash 
at  top.  as  Y,  it  signifies  160,000. 

YACHT,  a  vessel  of  state,  usually  employed  to  convey 
princes,  ambassadors,  or  other  great  personages,  from  one 
kingdom  to  another.  As  the  principal  design  of  a  vacht  is  to 
aocommodate  the  passengers,  it  is  usually  fitted  with  a  variety 
of  convenient  apartments,  with  suitable  furniture.  The  royal 
yachts  are  commonly  rigged  as  ketches,  exeept  the  principal 
one,  which  is  equipped  as  a  strip.  They  are  commanded  by 
post-captains  of  the  navy.  The  smaller  yachts,  which  are 
rigged  as  sloops,  are  destined  for  the  use  of  the  commissioners 
of  the  navy,  fee.  Private  pleasure  boats,  when  sufficiently 
large  for  a  sea  voyage,  are  also  termed  yachts. 

YANOL1TE.     Axinite. 

YARD,  a  long  piece  of  timber  suspended  upon  the  masts  of 
a  vessel,  to  extend  the  sail  to  the  wind.  They  are  either  square, 
lateen,  or  lug-sail ;  the  first  are  suspended  across  the  mast  at 
right  angles,  and  the  two  latter  obliquely.  The  square  yards 
are  of  a  cylindrical  form,  tapering  from  the  middle,  which  is 


Y  A  R 


called  the  slings,  towards  the  extremities,  which  are  termed 
the  yard-arms,  and  the  distance  between  the  slings  and  the 
yard-arms  on  each  side,  is  bv  the  artificers  divided  into  quar- 
ters, which  are  distinguished  into  the  first,  second,  and  third 
quarters,  and  yard-arms.  The  middle  quarters  are  formed  into 
eight  squares,  and  each  of  the  end  parts  is  figured  like  the 
frustrum  of  a  cone.  All  the  yards  of  a  ship  are  square,  except 
that  of  the  mizzen.  The  proportions  for  the  length  of  yards, 
according  to  tho  different  classes  of  ships  in  the  British  navy, 
are  as  follow  : — 
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To  apply  this  rule  to  practice,  suppose  the  gun-deck  144  feet; 
the  proportion  for  this  length  is,  as  1000  to  576,  so  is  144  to  89, 
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which  will  be  the  length  of  the  the  main  yard  in  feet,  and  so  cf 
all  the  rest 
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Cross-jack  and  sprit-sail  yards  equal  to  the  fore-top  sail-yard. 
Sprit-sail  top-sail  yard  equal  to  the  fore-top-gallant  yard.  The 
diameters  of  the  yards  are  in  the  following  proportions  to  their 
length : — The  main  and  fore  yards,  five-sevenths  of  an  inch  to  a 
yard.  The  top-sail  cross  jack  and  sprit-sail  yards,  nine-four- 
teenths of  an  inch  to  one  yard.  The  top-gallant,  mizzen-top- 
tail,  and  sprit-sail  top-sail  yards,  eight-thirteenths  of  an  inch  to 
one  yard.  The  mizzen-yard,  five-ninths  of  an  inch  to  one  yard. 
All  studding-sails,  booms,  and  yards,  half  an  inch  to  one  yard 
in  length.  The  large  lateen  yards  are  usually  composed  of 
several  pieces  fastened  together  by  wooldings,  which  also  serve 
as  steps,  whereby  the  sailors  climb  to  the  peek  or  upper  extre- 
mity, in  order  to  furl  or  cast  loose  the  sail.  The  mizzen  yard 
of  a  ship,  the  main  yard  of  a  bilander,  and  the  yards  of  a  lug- 
ger, though  they  are  not,  strictly  speaking,  lateen  sails,  are 
nevertheless  hung  obliquely  on  the  mast,  and  the  slings  are 
nearer  the  fore- end  than  the  aftmost  end  or  peek. 

Yard  Tackles,  strong  tackles  suspended  from  the  main  and 
fore-yards  of  a  ship  of  war,  &c.  whereby,  with  the  assistance 
of  the  stay  tackles,  the  boats  and  other  weighty  matters  are 
hoisted  in  and  out. 

To  Brace  the  Yards,  to  traverse  them  about  the  masts  so  as 
to  form  greater  or  lesser  angles  with  the  ship's  length.  See 
the  article  Brace. 

Yard  Arm,  is  that  half  of  the  yard  that  is  on  either  side  of 
the  mast,  when  it  lies  athwart  the  ship. 

Yard- Arm  and  Yard- Arm,  a  phrase  applied  to  two  ships, 
when  they  are  so  near,  that  their  yard-arms  nearly  touch  each 

other. 

Yard-;4 rm  Pieces,  pieces  of  timber  kept  in  readiness  to 
repair  the  yard-arms  in  the  event  of  their  being  earned  away 

or  broken. 

Yards,  also  denote  places  belonging  to  the  navy,  where  the 
ships  of  war,  &c.  are  laid  up  in  harbour.  There  are  belonging 
to  his  majesty's  navy,  six  great  yards,  viz.  Chatham,  Deptford, 
Woolwich,  Portsmouth,  Sheerness,  and  Plymouth ;  these  yards 
are  fitted  with  several  docks,  wharfs,  launches,  and  graving 
places,  for  the  building,  repairing,  and  cleaning  of  his  majesty's 
ships;  and  therein  are  lodged  great  quantities  of  timber,  masts, 
planks,  anchors,  and  other  materials :  there  are  also  convenient 
store-houses  in  each  yard,  in  which  are  laid  up  vast  quantities 
of  cables,  rigging,  sails,  blocks,  and  all  other  sorts  of  stores, 
needful  for  the  royal  navy. 

Yard,  an  English  measure  of  length,  and  used  also  by  several 
other  European  nations.  The  English  yard  contains  3  feet, 
and  is  equal 

to    4-5ths  of  the  English  ell, 

to    7-9ths  of  the  Paris  ell, 

to    4-3ds  of  the  Flemish  ell, 

to  66-5ths  of  the  Spanish  vasa  or  yard. 
YARN,  wool  or  flax  spun  into  thread,  of  which  cloth  is 
made  ;  or,  in  a  nautical  sense,  it  signifies  one  of  the  threads  of 
which  ropes  are  composed.  The  thread,  or  twisted  line  of 
hemp,  is  the  first  and  principal  part  of  a  rope.  A  number  of 
these  are  twisted  together  to  form  a  strand,  in  proportion  to  the 
size  of  the  rope  whereof  the  strand  makes  a  part.  Three 
strands  are  then  twisted  into  one  another,  which  completes  the 
process  of  ordinary  rope-making.  But  cables,  hawsers,  and 
other  ground  tackling,  are  composed  of  three  strands,  each  of 
which  is  formed  by  three  lesser  ones.    See  Cable. 


Yarn  it  ordered  after  the  following  manner :  After  Ithas  beet 
spun  upon  spindles,  spools,  or  the  like,  they  wind  it  upon  reeb 
which  are  hardly  two  feet  in  length,  and  have  bat  two  contrary 
cross  bars,  being  the  best  and  the  least  liable  to  ravelling.  la 
reeling  of  yarn,  the  better  to  keep  it  from  tine  ravelling,  yoa 
mutt,  as  it  it  reeled,  with  a  by-band  of  bis;  twist,  divide  fat 
slipping  or  skein  into  several  leys,  allowing  to  every  ley  eighty 
threads,  and  twenty  leys  to  every  slipping,  if  the  yam  it  very 
fine,  otherwise  less  of  both  kinds.  The  yarn  being  spm,  rede*; 
and  in  the  slipping,  the  next  thing  it  to  scour  it.  In  order  to 
fetch  out  the  spots,  it  should  be  laid  in  lukewarm  water  Jar 
three  or  four  days,  each  day  shifting  it  once,  wringing  it,  octane* 
laying  it  out  in  another  water  of  the  same  nature ;  then  carry  it 
to  a  well  or  brook,  and  rinse  it  till  nothing  comes  Iron  it  hat 
pure  clear  water ;  that  done,  take  a  bucking-tab,  and  cover  tat 
bottom  thereof  with  very  fine  ashen  ashes ;  and  then  having 
opened  and  spread  the  slippings,  covering  them  with  ashes  at 
before,  and  thus  laying  one  upon  another  till  all  the  yam  be  pat 
in,  afterwards  cover  the  uppermost  yarn  with  a  backing-cloth, 
and  in  proportion  to  the  bigness  of  the  tab  lay  therein  a  peek 
or  two  more  of  ashes:  this  done,  poor  upon  the  opperwott 
cloth  a  great  deal  of  warm  water  till  the  tab  can  receive  so 
more,  and  let  it  stand  so  all  night  Neat  morning  you  are  to 
set  a  kettle  of  clean  water  on  the  fire,  and  when  it  is  warn 
pull  out  the  spiggot  of  the  bucking-tub,  to  let  the  water  moat 
of  it  into  another  clean  vessel.  As  the  backing-tab  wastes.  111 
it  up  again  with  the  warm  water  on  the  fire ;  and  as  the  water 
on  the  fire  wastes,  so  likewise  fill  that  up  with  the  ley  that 
comes  from  the  bucking-tub,  ever  observing  to  make  the  ley 
hotter  and  hotter  till  it  boils;  then  yon  most,  as  before,  ply  tt 
with  the  boiling  ley,  at  least  four  hours  together,  which  is  eattei 
the  driving  of  a  breek  of  yarn.  Of  yarn  thus  prepared,  are 
made  the  sails,  cloths,  &c.  used  in  vessels. 

Yarn- Mill.    This  machine  may  be  worked  by  water,  or  as  a 
horse-mill,  or  in  any  other  way,  and  is  made  and  osed  in  the 
following  manner.    There  is  a  eylinder  marked  A,  plate  Ifefri, 
&c.  fig.  1,  three  feet  diameter,  and  ten  inches  broad,  made  of  dry 
wood  or  metal,  turned  true,  and  covered  on  its  eireamfereare 
with  a  tmooth  leather,  upon  which  are  plaeed  the  rollers  marked 
D,  covered  with  leather,  and  supported  in  their  situations  by 
the  slits  in  the  covered  piece  of  wood  marked  K,  in  which  the 
iron  axes  of  the  rollers  turn,  but  suffers  them  to  press  on  the 
wheel  marked  A.    There  mast  be  another  piece  similar  to  the 
above,  to  support  the  other  end  of  the  rollers.     These  rollers 
are  of  different  weights.    The  upper  rollet  marked  D I  is  tea 
stone,  the  rest  decreasing  to  the  last,  which  is  only  two  pooeds 
weight  and  one  half.    There  is  an  iron  fluted  roller  marked  F, 
furnished  with  a  toothed  wheel  at  each  end,  and  a  wood  one, 
marked  G,  covered  with  cloth,  and  over  it  a  smooth  leather. 
There  is  an  assisting  roller,  marked  H,  of  Anted  iron.    These 
rollers  are  supported  by  their  axes  turning  in  the  slit,  marked 
2,  of  the  piece  of  wood,  marked  M,  fig.  3,  which  is  here  separa- 
ted from  the  end  of  the  frame  marked  S,  to  shew  the  rotten 
and  wheel-work.    The  rollers  marked  G  and   F  are  squeezed 
together  by  means  of  the  lever  marked  p,  and  its  weight  marked 
w,  fig.  3.    The  roller  marked  H  is  pressed  to  the  mark  G,  hy- 
its  axis  acting  upon  the  inclined  plane  marked  x,  fig.  3.    There 
is  a  rubbing  roller  covered  with  woollen  cloth,  and  on  its  axis 
is  a  small  wheel  marked  I,  driven  by  the  wheel  marked  S.  This 
roller  rests  upon  the  roller  marked  G,  and  by  its  motion  are. 
vents  any  dirt  or  fibres  from  adhering  to  it.     There  is  a  dots, 
marked  N,  revolving  over  two  rollers  marked  O,  O,  which  has 
motion  given  it  from  the  wheel  marked  C,  by  means  of  another 
wheel  marked  P,    This  cloth  moves  at  the  aame  rate  as  the 
surface  of  the  wheel  marked  A.    There  is  a  supporter  marked 
Y,  of  the  axis  of  the  wheel  marked  O,  P,  bat  is  removed,  ia 
order  to  shew  them ;  it  is  fixed  by  its  tenons  in  the  mortises, 
marked  Z,  Z.    The  roller  marked  B  is  kept  in  action  by  its 
endeavour  to  slip  down  the  inclined  plane  at  the  top  of  the 
piece  marked  Y,  thereby  pressing  against  the  revolving  eyas* 
der  ;  and  another  piece  similar  to  this,  mast  be  understood  tt 
support  the  other  eod  of  the  roller's  axis.     By  the  side  of  this 
revolving  cloth  is  a  table  placed, of  the  same  length  and  breadth 
as  the  cloth  is,  to  which  belong  two  smooth  cloths  or  leathers. 
of  the  same  size  as  the  table.  The  machine  being  thus  prepared, 
the  attendant  or  workman  most  take  a  qaantity  of  hesap,  ls*V 
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flax,  or  wool,  more  or  let*,  according  to  the  fineness  of  too 
thread  to  ba  made,  and  lay  or  spread  it  evenly  opoa  one  of  tbo 
smooth  cloths  oo  the  table,  then  plaee  it  on  the  revolving-wheel 
marked  N,  motion  being  eommonieated  to  the  roller  marked  T, 
by  wheel-work  as  usual,  from  a  water,  horse,  or  other  kind  of 
mill,  which  wheel-work  is  eommunieated  to  the  wheel  marked 
Q,  oo  whose  a  sis  is  a  not,  whioh  turns  the  wheel  marked  G  ; 
and  thereby  the  cylinder  marked  A  moves,  and  with  it  all  the 
rollers ;  by  which  motion  the  hemp,  tow,  flax,  or  wool  is  drawn 
forward.  The  cloth  tarns  down,  but  the  hemp,  tow,  flax,  or 
wool,  go  upon  the  cylinder  marked  A,  aoder  the  roller  marked 
B,  and  so  forward  under  the  rollers  marked  D,  then  falls  in 
between  the  rollers  marked  O,  F,  tares  under  the  roller  marked 
O,  and  over  the  roller  marked  H,  whioh,  as  it  gives  the  rollers 
hold  of  the  htmp,  tow,  flax,  or  wool,  in  two  places,  enables 
them  to  draw  forward  the  long  fibres  thereof,  though  many  of 
them  are  to  draw  from  under  the  marks  4  or  6  of  the  pressing- 
rollers  marked  D,  it  then  falls  into  a  canister  marked  R,  and 
as  by  the  wheel-work  the  rollers  marked  F,  O,  H,  move  three 
times  faster  than  the  cloth  and  cylinder,  the  sliver  most  be 
throe  times  longer  than  when  presented.  By  the  time  this  is 
drawing,  the  other  cloth  is  filled  with  hemp,  tow,  flax,  or  wool, 
as  before,  and  laid  upon  the  revolviog  roller,  laying  the  hemp, 
tow,  flax,  or  wool,  over  the  end  of  the  other  which  goes  forward 
as  before,  and  thus  a  continued  sliver  is  produced  as  long  as 
the  machine  oontinaes  its  motion.  Bat  in  order  that  this  sliver 
may  come  out  of  the  canister  marked  R,  without  entanglement, 
it  must  pass  through  an  instrument  marked  5,  fig.  3,  plaeed 
over  the  rollers  marked  F,  G,  its  open  side  marked  T,  to  the 
cylinder  at  mark  4,  supported  by  its  ends  marked  V,  V,  in  the 
slit  marked  W,  of  the  before  described  pieces  marked  K.  The 
aperture  X  is  so  small  as  to  press  the  fibres  close  to  eaoh  other 
ic  their  passage  through  it  previous  to  their  passing  the  rollers, 
by  which  means  they  remain  pressed  side  by  side  in  the  sliver, 
and  will  not  entangle.  These  thick  slivers  are  drawn  smaller 
by  a  similar  process,  and  in  the  same  manner  are  used  for 
cottons:  but  the  machines  for  drawing  are  all  of  the  same 
structure  as  the  above,  except  that  they  have  no  revolving 
cloth.  The  sliver  is  applied  to  the  cylinder  under  the  roller 
marked  B,  which  draws  it  forward  under  all  the  rollers  as  before 
described,  drawing  it  out,  or  lengthening  it,  every  fresh  ma- 
chine through  which  it  presses,  till  it  be  small  enough  for  the 
spinning  machine.  It  must  be  remarked,  that  the  cylinders  are 
made  less  in  diameter,  according  to  the  different  smallness  of 
the  sliver  intended  to  be  drawn  upon  them  at  the  first ;  whilst 
the  sliver  is  at  its  greatest  thickness,  the  cylinder  is  required 
to  be  three  feet  diameter  as  above  described,  the  next  rather 
less,  and  so  on  to  the  last,  which  is  only  two  feet.  The  aperture 
of  the  bottom  of  the  contractor  belooging  to  eaeh  machine  is 
also  made  one-third  part  smaller  than  another  in  succession, 
from  tbo  greatest  to  the  smallest  cylinder  j  as  also  the  drawing 
rollers  marked  F,  O,  H,  are  furthest  from  the  pressing-roller 
marked  D,  in  the  longest  cylinder,  and  nearest  at  the  smaller 
cylinder.  At  the  largest  cylinder  the  distance  is  about  nine 
inches,  and  the  smallest  about  four  inches ;  but  their  distance 
cannot  in  all  cases  be  fixed,  as  it  depends  oo  the  different 
lengths  of  the  slivers  of  the  hemp,  tow,  flax,  or  wool ;  long  ones 
requiring  the  distances  mentioned,  and  short  ones  requiring  the 
distances  much  shorter  than  is  here  specified. 

The  following  several  letters  or  marks  are  in  the  machine 
figured  3.  The  spinning  machine,  as  to  its  drawing  principle, 
is  the  same  as  the  drawing  machine.  The  slivers  are  presented 
to  it  In  canisters  marked  A,  and  drawn  over  a  cylinder  marked 
B  covered  with  rollers  marked  D.  The  fibres  which  are  to 
Ions  the  thread  are  drawn  from  the  cylinder  by  the  rollers 
marked  O,  the  under  roller  of  which  is  made  of  fluted  iron,  the 
other  of  wood,  covered  with  leather;  they  move  six  or  eight 
tiasee  faster  than  the  cylinder  marked  B  are  enabled  to  draw 
the  hemp,  tow,  flax,  or  wool,  forward  from  under  the  pressing- 
rollers  marked  D,  by  being  sqneesed  together  with  the  weights 
and  crooks  marked  a,  a,  looked  to  the  small  part  of  the  rollers 
marked  O.  There  is  a  belt  of  smooth  cloth  marked  E,  moving 
on  two  rollers,  whioh  are  turned  by  the  wheel  marked  F,  on  the 
axis  of  the  fluted  -  roller ;  at  the  opposite  end  of  which,  as  at 
thomark  6,  is  a  not,  which  tome  the  wheel  marked  H,  on 
whose  axis  is  another  nut,  torniog  the  wheel  marked  I,  and 
113-14. 


thereby  the  cylinder  marked  B,  with  all  its  rollers.  These 
rollers  move  in  curved  pieces  of  wooden  metal,  marked  K, 
which,  to  prevent  confusion,  are  not  represented  in  their  placet; 
they  have  slits  in  them  in  which  the  rollers'  axes  are  guided, 
but  so  deep  as  at  all  times  to  suffer  the  rollers  to  press  upon  the 
cylinder.  These  rollers  are  covered  with  doth  and  leather. 
The  top  roller  is  about  ten  pounds  weight,  decreasing  to  the 
sixth  roller,  whioh  is  only  about  one  pound  weight :  tho  yarn  is 
turned  by  the  spindles  marked  L,  and  rubbed  over  the  wet  doth 
belt  if  spinning  linen  yarn,  but  if  spinning  worsted  yarn  the 
belt  must  be  removed,  that  it  may  not  touch  it  as  it  passes  to  the 
spool,  which  it  coils  round  as  fast  as  the  rollers  let  it  out.  The 
spindles  marked  C  are  turned  by  a  bolt  from  the  wheel  msrked 
M,  which  derives  its  motion  from  the  mill,  and  by  a  wheel  on 
its  axis  communicates  it  to  the  roller  under  the  mark  C  by  tho 
wheel  marked  F,  and  so  to  the  rest,  as  above  described.  The 
hemp,  tow,  flax,  or  wool,  is  twined  in  the  sa«ie  manner  as  cotton 
is  by  mills. 

YAW,  the  movement  by  which  a  ship  deviates  from  the  line 
of  her  course  towards  the  right  or  left  in  steering. 

YAWL,  a  boat  usually  rowed  with  four  or  six  oars.  Seethe 
article  Boat. 

YBAR,  in  Astronomy  and  Chronology,  the  portion  of  time 
occupied  by  the  son  in  passing  over  the  twelve  signs  of  the 
sodisc,  and  in  which  is  comprehended  the  several  chsnges  of 
the  seasons.  The  mean  solar  year,  according  to  the  observa- 
tions of  the  best  modern  astronomers,  contains  365  days,  6  hours, 
48  minutes,  48  seconds ;  the  quantity  assumed  by  the  authors 
of  the  Gregorian  calendar,  is  365  days,  6  hours,  49  minutes ;  but 
in  the  civil  or  popular  account  the  year  contains  306  days, 
6  hours,  or  rsther  365  days  for  three  years  in  succession,  and 
every  fourth  year  366  days.    See  Bissextile. 

The  vicissitude  of  seasons  seems  to  hare  given  occasion  to 
the  first  institution  of  the  year.  Man,  naturally  curious  to 
know  the  cause  of  thdr  diversity,  soon  conjectured  that  it 
depended  upon  the  motion  of  the  sun,  and  therefore  gave  the 
name  year  to  the  space  of  time  in  which  that  luminary  seemed 
to  perform  his  whole  course,  by  returning  again  to  the  same 
point  of  its  orbit.  According  to  the  accuracy  of  thdr  observa- 
tions, the  year  of  some  nations  was  more  perfect  than  that  of 
others,  but  none  of  them  quite  exact,  nor  whose  parts  did  not 
shift  with  regard  to  the  parts  of  the  son's  course. 

Accordiog  to  Herodotus,  it  was  the  Egyptians  who  first  formed 
the  year,  making  it  to  consist  of  360  days,  which  they  subdi- 
vided Into  12  months,  of  30  days  each.  Mercury  Trismejcistos 
added  five  days  more  to  the  account ;  and  which  form  of  the 
yesr,  Thalcs  is  said  to  have  instituted  amongst  the  Greeks: 
and  hence,  with  successive  improvements,  it  has  been  handed 
down  to  the  moderns. 

The  Soimr  Ye  a  a,  is  either  astronomical  or  civil. 

The  Astronomicml  Solmr  Yea  a,  is  that  which  is  precisely 
determined  by  astronomical  observations,  and  is  of  two  kinds, 
tropicml,  and  sidereml  or  m$trmL 

IVopieml  or  Asians/  Yea  a,  is  the  time  which  the  sun,  or 
rather  the  earth,  employs  in  psssing  through  the  12  signs  of  the 
sodiae,  and  which,  as  stated  above,  contains  365  dsys,  5  hours, 
48  minutes,  48  seconds,  which  is  the  only  natural  yesr,  because 
it  always  keeps  the  same  seasons  in  the  same  months. 

Sukreml  Ye  a  a,  or  Astrml  Yemr,  is  the  space  of  time  the  sun 
takes  in  passing  from  any  fixed  star,  till  his  return  to  it  again. 
This  consists  of  366  days',  6  hours.  0  minutes,  11  seconds,  being 
20  minutes,  29  seconds  longer  than  the  true  solar  year. 

AnemmKsiie  Yeas,  is  the  ioterval  which  is  occupied  by  the 
son  In  passing  from  apogee  to  apogee,  or  from  perigee  to  peri- 
gee :  it  is  greater  than  the  sidereal  yesr  by  the  time  required 
to  describe  the  annual  progression  of  the  apogee.  The  length 
of  the  anomalistic  year  is  365  days,  6  hours,  14  minutes, 
1  second. 

Lunar  Year,  is  the  space  of  12  lunar  months.  Hence,  from 
the  two  kinds  of  synodical  lunar  months,  there  arise  two  kinds 
of  lunar  years ;  the  one  astronomical,  the  other  civil. 

Lummr  Artr&nomicml  Year,  consists  of  12  lunar  synodical 
months ;  and  therefore  contains  354  days,  8  hours.  48  minutes. 
38  seconds,  and  is  therefore  10  dsys,  21  hoars,  0  minutes.  10 
seconds,  shorter  than  the  solar  year.  A  difference  which  is  the 
foundation  of  the  epaei. 
12  O 
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Lunar  Civil  Year,  ii  either  the  common  or  embolismic. 

The  Common  Lunar  Year,  consists  of  12  lunar  civil  months; 
and  therefore  contains  354  days.     And 

The  Embolismic,  or  Intercalary  Lunar  Year,  consists  of 
13  lonar  civil  months,  and  therefore  contains  384  days. 

Thus  far  we  have  considered  years  and  months  with  regard 
to  astronomical  principles,  upon  which  the  division  is  founded. 
By  this,  the  various  forms  of  civil  years  that  have  formerly 
obtained,  or  that  do  still  obtain,  in  divers  nations,  are  to  be 
examined. 

Civil  Year,  is  that  form  of  the  year  which  every  nation  has 
contrived  or  adopted  for  computing  their  time  by.  Or  the  civil 
is  the  tropical  year,  considered  as  only  consisting  of  a  certain 
number  of  whole  days:  the  odd  hours  and  minutes  being  set 
aside,  to  render  the  computation  of  time,  in  the  common  occa- 
sions of  life,  more  easy.  As  the  tropical  year  is  365  days, 
5  hours,  49  minutes,  or  almost  365  days,  6  hours,  which  is  365 
days  and  a  quarter;  therefore,  if  the  civil  year  be  made  365 
days,  every  fourth  year  it  must  be  366  days,  to  keep  nearly  to 
the  course  of  the  sun.  And  hence  the  civil  year  is  either  com- 
mon or  bissextile. 

Common  Civil  Year,  is  that  consisting  of  365  days ;  having 
seven  months  of  31  days  each,  four  of  30  days,  and  one  of 
28  days ;  as  indicated  by  the  following  well-known  memorial 
verse : — 

Thirty  days  hath  September, 
April,  June,  and  November; 
February  twenty-eight  alone, 
And  all  the  rest  have  thirty-one. 

Bissextile,  or  Leap  Year,  contains  366  days,  having  one  day 
extraordinary,  called  the  intercalary,  or  bissextile  day,  and 
takes  place  every  fourth  year.  This  additional  day  to  every 
fourth  year  was  first  introduced  by  Julius  Caesar,  who,  to  make 
the  civil  years  keep  pace  with  the  tropical  ones,  contrived  that 
the  six  hours  which  the  latter  exceeded  the  former  should 
make  one  day  in  four  years,  and  be  added  between  the  24th 
and  23d  of  February,  which  was  their  6th  of  the  calends  of 
March ;  and  as  they  then  counted  this  day  twice  over,  or  had 
bis  sexto  calendasy  hence  the  year  itself  came  to  be  called  bis 
sextus,  and  bissextile.  However,  among  us,  the  intercalary  day 
is  not  introduced  by  counting  the  23d  of  February  twice  over, 
but  by  adding  a  day  at  the  end  of  that  month,  which  therefore 
in  that  year  contains  29  days.  A  farther  reformation  was  made 
in  the  civil  year  by  pope  Gregory. 

The  civil  or  legal  year,  in  England,  formerly  commenced  on 
the  day  of  the  Annunciation,  or  25th  of  March;  though  the 
historical  year  began  on  the  day  of  the  circumcision,  or  1st  of 
January ;  on  which  day  the  German  and  Italian  year  also 
begins.  The  part  of  the  year  between  these  two  terms  was 
usually  expressed  both  ways;  as  1745  6,  or  174$.  But  by  the 
act  for  altering  the  style,  the  civil  year  now  commences  with 
the  1st  of  January. 

Ancient  Roman  Year.  This  was  the  lunar  year,  which,  as 
first  settled  by  Romulus,  contained  only  ten  months,  of  unequal 
numbers  of  days,  in  the  following  order,  viz. : — March  31  ; 
April  30 ;  May  31 ;  June  30 ;  Quinlilis  31 ;  Sextilis  30 ;  Septem- 
ber 30;  October  31;  November  30;  December  30;  in  all  304 
days  ;  which  came  short  of  the  true  lunar  year  by  50  days,  and 
of  the  solar  by  61  days.  Hence,  the  beginning  of  Romulus's 
year  was  vague,  and  unfixed  to  any  precise  season  ;  to  remove 
which  inconvenience,  that  prince  ordered  so  many  days  to  be 
added  yearly  as  would  make  the  state  of  the  heavens  correspond 
to  the  first  month,  without  calling  them  by  the  name  of  any 
month.  Numa  Pompilius  corrected  this  irregular  constitution 
of  the  year,  composing  two  new  months,  January  and  February, 
of  the  days  that  were  to  be  added  to  the  former  year.  Thus 
Numa's  year  consisted  of  12  months,  of  diilerent  days,  as 
follow,  viz, : — 

January  29 ;    -    -    February      28 ;     -    -    March        31  ; 

April        29;     -    -    May  31 ;    -    -    June  29; 

Quiotilis3l;    -    -     Sextilis        29;     -    -     September  29; 

October  31;     -    -     November    29;    -    -     December  29; 
in  all  355  days ;  therefore  exceeding  the  quantity  of  a  lunar 
civil  year  by  one  day  ;  that  of  a  lunar  astronomical  year  by 
15  hours,  11  minutes,  22  seconds ;  but  falling  short  of  the  com 


mon  solar  year- by  10  days,  so  that  its  beginning  was  stil 
vague  and  unfixed.  Noma,  however,  desiring  to  have  it  brgia 
at  the  wioter  solstice,  ordered  22  days  to  bo  intercalated  ia 
February  every  second  year,  23  every  fourth,  22  every  sixth, 
and  23  every  eighth  year.  But  this  rale  failing  to  keep  matters 
even,  recourse  was  bad  to  a  new  way  of  intercalating;  and 
instead  of  23  days  every  eighth  year,  only  15  were  to  be  added. 
The  care  of  the  whole  was  committed  to  the  pontifex  maximal; 
who,  however,  neglecting  the  trust,  let  things  ran  to  great  cea- 
fusion.  And  thus  the  Roman  year  stood  till  Julias  Cms? 
reformed  it. 

The  Ancient  Egyptian  Tear,  called  also  tbe  year  of  Naboeas- 
sar  on  account  of  tie  epoohaof  Nabonassar,  is  the  solar  year  of 
365  days,  divided  into  12  months  of  30  days  each,  besides  f ve 
interealary  days  added  at  the  end.  Tbe  names,  ficc.  of  the 
months  are  as  follows: — 1.  Troth.  2.  Paophi.  3.  Atbyr.  4. 
Chojac.  5.  Tybi.  6.  Mecheir.  7.  Phamenoth.  8.  Phanra- 
tbi.  9.  Pachon.  10.  Pauni.  11.  Epiphis.  12.  Mesori;  beside  the 

y)  fxtpat  twavofitvat. 

The  Ancient  Greek  Year,  was  lunar;  consisting  of  12  months, 
which  at  first  had  30  days  apiece,  then  alternately  30  aad 
29  days,  compared  from  the  first  appearance  of  the  new  moon; 
with  the  addition  of  an  embolismic  month  of  30  days  every  3d, 
5th,  8th,  11th,  14th,  16th,  and  19th  year  of  a  cycle  of  19  years; 
in  order  to  keep  the  new  and  full  moons  to  the  same  terms  or 
seasons  of  the  year.  Their  year  commenced  with  that  new 
moon,  the  full  moon  of  which  comes  next  after  the  summer 
solstice.    The  order,  &c.  of  their  months  was  thus  : — 

1.  'Eicarofifiaiutv,  containing  29  days.  2.  MijTaytirvutv.  30. 
3.  BonSpoftiWf  29.  4.  MatfiaxrapKav^  30.  5.  TIvavufaMv  29.  6. 
Tloatifawv,  30.  7.  TapnXtuv,  29.  8.  AeOtcnputtv,  30.  9.  EXo^sjfe- 
Xiwv,  30.  10.  Mbwxim)',  30.  11.  eapynkuov,  29.  12.  2xipof+- 
puov,  30. 

The  Ancient  Jewish  Year,  is  a  lunar  year,  consisting  com- 
monly of  11  months,  which  alternately  contain  30  and  29dajs. 
It  was  made  to  agree  with  tbe  solar  year,  either  by  the  adding 
of  11,  and  sometimes  12  days,  at  the  end  of  the  year,  or  by  an 
embolistic  month.  Tbe  names  and  quantities  of  the  months 
stand  thus :— 1.  Nisan,  or  Abib,  30  days.  2.  Jiar,  or  Zius,  99. 
3.  Siban,  or  Siwan,  30.  4.  Thammus,  or  Tammus,  29.  &  Ah, 
30.  6.  Elul,  29.  7.  Tisri,  or  Ethanim,  30.  8.  M archesvaa,  or 
Bull,  29.  9.  Cisleu,30.  10.  Tebcth,  29.  II.  Sabat,  or  Sehe- 
beth,  30.  12.  Adar,  in  the  embolismic  year,  30.  Adar,  in  the 
common  year,  was  but  29.  Note,  in  the  defective  year,  Cislea 
was  only  29  days;  and  in  the  redundant  year,  Marchestaa 
was  30. 

The  Persian  Year,  is  a  solar  year  of  about  365  days,  consist- 
ing of  12  months  of  30  days  each,  with  five  intercalary  da;  s 
added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkish  Year,  called  also  the 
year  of  the  Hegira,  is  a  lunar  year,  equal  to  354  days,  8  hoars, 
and  48  minutes,  and  consists  of  12  months,  which  contain  alter* 
nately  30  and  29  days. 

The  Hindoo  Year  differs  from  all  these,  and  is  indeed  dif- 
ferent in  different  provinces  of  India.  The  best  account  that 
we  have  of  it  is  by  Mr.  Cavendish,  in  the  Philosophical  Trans- 
actions of  the  Royal  Society  for  the  year  1792. 

Year  and  Day,  is  a  time  that  determines  a  right  in  masy 
cases ;  and  in  some  works  an  usurpation,  and  in  others  a  pre- 
scription ;  as  in  case  of  an  estray,  if  the  owner,  proclamatioa 
being  made,  challenges  it  not  within  the  time,  it  is  forfeited.  So 
is  the  year  and  day  given  in  case  of  appeal ;  in  ease  of  deseeat 
after  entry  or  claim,  if  no  claim  upon  a  fine  or  writ  of  right  it 
the  common  law ;  so  of  a  villain  remaining  in  ancient  demesne; 
of  a  man  sore  bruised  or  wounded  ;  of  protections  ;  essoins  ia 
respect  of  the  king's  service ;  of  a  wreck ;  and  divers  other 
cases. 

YEARDAY  and  Waste,  is  a  part  of  the  king's  prerogative, 
whereby  he  challenges  the  profits  of  their  lands  and  tenements 
for  a  year  and  a  day,  that  are  attainted  of  petty  treason  or  felony, 
whoever  is  lord  of  the  manor  where  the  lands  or  tenements 
belong  ;  and  not  only  so,  but  in  the  end  may  waste  the  tene- 
ments, destroy  the  houses,  root  up  the  woods,  gardens,  and 
pasture,  and  plough  up  the  meadows,  except  the  lord  of  thefct 
agrees  with  him  for  redemption  of  such  waste,  afterward  restor- 
ing it  to  the  lord  of  the  fee. 
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YBARS,  Estate  for.  Tenant  for  term  of  years,  is  where  a 
man  leU  lands  or  tenements  to  another,  for  a  certain  term  of 
years  agreed  upon  between  the  feasor  and  lessee ;  and  when 
the  lessee  eaters  by  force  of  the  lease,  then  he  is  tenant  for  term 
of jrears. 

I  BAST,  is  the  barm  or  froth  which  rises  in  beer,  and  other 
molt  liquors,  during;  a  state  of  fermentation.  When  thrown  op 
bj  one  quantity  of  malt  or  vinous  liquid,  it  may  be  preserved, 
to  be  put  into  another  at  a  future  period,  on  which  it  will  exert 
a  similar  fermentative  action.  Yeast  is  likewise  used  io  the 
making;  of  bread,  which  without  such  an  addition  would  be 
heavy  and  unwholesome. 

YELLOW,  Naples,  a  fine  pigment,  so  called  from  the  city 
in  which  it  was  long  prepared, 

YEOMAN,  is  defined  to  be  one  that  has  fee  land  of  40s.  a 
year ;  who  was  thereby  heretofore  qualified  to  serve  on  juries, 
and  can  yet  vote  for  knights  of  the  shire,  and  do  any  other  act 
where  the  law  requires  one  that  is  probus  el  /ee*7t#  A****. 

Yeoman,  an  inferior  officer  under  the  boatswain,  gunner,  or 
carpenter  of  a  ship  of  war,  and  usually  charged  with  the  stow- 
age, account,  and  distribution  of  their  respective  stores. 

Yeoman  of  the  Gumrd,  one  belonging  to  a  sort  of  foot  guards, 
who  attend  at  the  palace.  The  yeomen  were  uniformly  required 
to  bo  six  feet  high.  They  are  in  number  100  on  constant  duty, 
and  70  off  duty.  The  one  half  oarry  arquebuses,  and  the  other 
pertuisans.  Their  attendance  is  confined  to  the  sovereign's 
person,  both  at  home  and  abroad.  They  are  clad  after  the 
manner  of  king  Henry  Y11I. 


YOKE,  in  Agriculture,  a  frame  of  wood  fitted  over  the  necks 
of  oxen,  whereby  they  are  coupled  together,  and  harnessed  to 
the  plough. 

Yoke,  a  small  board  which  crosses  the  upper  end  of  a  boat's 
rodder  at  right  angles,  and  having  two  lines  extending  from 
its  opposite  extremities  to  the  stern-sheets  of  the  boat,  whereby 
she  is  steered  as  with  a  tiller. 

YOLK,  is  an  animal  soap,  the  natural  defence  of  the  wool  of 
sheep.  In  washing  sheep,  the  use  of  water  containing  the  car- 
bonate of  lime  should  be  avoided  ;  for  this  substance  decom- 
poses the  yolk  of  the  wool,  and  wool  often  washed  in  calcare- 
ous water  becomes  rough  and  more  brittle.  The  finest  wool, 
such  as  that  of  the  Spanish  and  Saxon  sheep,  is  most  abundant 
in  yolk.  M.  Vauquelin  has  analysed  several  different  species 
of  yolk,  and  has  found  the  principal  part  of  all  of  them  a  soap, 
with  a  basis  of  potassa  (•'.  e.  a  compound  of  oily  matter  and 
potassa,)  with  a  little  oily  matter  in  excess. 

Yolk  is  also  the  yellow  substance  found  in  the  middle  of 
an  egg,  by  which  the  chicken  is  supported  before  its  exclusion 
from  the  shell ;  and  even  afterwards,  a  portion  being  received 
into  its  belly,  it  is  its  only  source  of  nourishment  for  a  consi- 
derable time. 

YOUNKER,  a  general  name  for  a  stripling  in  the  service. 

YTTRIA.  This  is  a  new  earth,  discovered  in  1704,  by  Prof. 
Gadolin,  in  a  stone  from  Ytterby  in  Sweden.  Yttria  is  per* 
fectly  white  when  not  contaminated  with  oxide  of  tnagancse, 
from  which  it  is  not  easily  freed.  Its  specific  gravity  is  4842. 
It  has  neither  taste  nor  smell. 


z. 


ZER 

Jlsi  the  twenty-fourth  and  last  letter  of  our  alphabet.  In  ab- 
breviations this  letter  formerly  stood  as  a  mark  for  several  sorts 
of  weights ;  sometimes  it  signified  an  ounce  and  a  half,  and 
very  frequently  it  stood  for  half  an  ounce  ;  sometimes  for  the 
eighth  part  of  an  ounce,  or  a  dram  troy  weight ;  and  has  in  ear- 
lier times  been  used  to  express  the  third  part  of  an  ounce,  or 
eight  scruples.  Z  Z  were  used  by  some  of  the  ancient  physi- 
cians to  express  myrrh,  and  at  present  they  are  often  used  to 
signify  sinsibcr  or  ginger. 

ZAFFRE,  is  the  oxyde  of  cobalt,  employed  for  painting  pot- 
tery-ware and  cobalt  of  blue  colour. 

ZEA  Maize,  or  Indian  Corn,  in  Botany,  a  genus  of  the  mo- 
noeoia  triandria  class  and  order,  Natural  order  of  gramina  or 
grasses.  Essential  character:  males  in  distinct  spikes;  calyx, 
glome  two-flowered,  awnless:  corolla,  glume  two- flowed  :  awn- 
loss;  female,  calyx  glume  one- flowered,  two-valved;  corolla, 
glome  four- valvcd ;  style  one,  filiform  pendulous;  seeds  soli- 
tary, immersed  in  an  oblong  receptacle.  There  is  but  one  spe- 
cies, viz.  Z.  mays,  Indian  corn,  or  maize  and  several  varieties. 
Sm  Mai'.e  or  Maisb. 

ZENITH,  an  Arabic  word,  used  in  astronomy  to  denote  the 
vertical  point  of  the  heavens,  or  that  point  directly  over  our 
beads.  The  senith  is  called  the  pole  of  the  horiaon,  being  90° 
distant  from  every  point  of  that  circle. 

Zbhith  Dittmnct,  the  arc  intercepted  between  any  celestial 
object  and  the  senith,  being  the  same  as  the  co-altitude  of  an 
obgeoL 

ZEOLITE.  This  stone  was  first  described  by  Cronstedt  in 
the  Stockholm  Transactions  for  1750.  It  is  sometimes  found 
amorphous  and  crystallised.  The  primitive  form  of  its  crystal 
it  *  rectangular  prism,  whose  bases  are  squares.  The  most 
100  variety  is  a  long  four-sided  prism  terminated  by  low 

Mr-sided  pyramids. 

ZERO.  The  commencement  of  a  scale  of  the  thermometer 
rked  0.  In  Fahrenheit's  thermometer,  sero  is  3*3°  below 
frowning  point  In  Reaumur's  thermometer,  and  in  the  centi- 
grade thermometer,  sero  coincides  with  the  freesing  point  of 
water. 


Z  I  N 

ZBTETIC  Method,  an  old  term  for  what  we  now  call  analytic 
method. 

ZIMOME.  If  the  gluten  of  wheat  be  treated  with  alcohol,  it 
is  reduced  by  the  loss  of  water  and  gliadine  to  one-third  of  lis 
bulk,  which  consists  of  zimome.  Zimome  is  a  shapeless  mass, 
rough,  and  destitute  of  cohesion.  It  is  heavier  than  water.  It 
is  soluble  in  vinegar  and  the  mineral  acids,  at  a  boiling  tem- 
perature.   Zimome  is  found  in  various  vegetables. 

ZINC,  in  Chemistry  and  Mineralogy,  a  metal  unknown  to 
the  ancients,  thoogh  they  were  acquainted  with  calamine,  one 
of  its  ores,  and  the  effect  which  this  had  in  converting  copper 
into  brass.  Zine  has  usually  been  ranked  among  those  metals 
which,  from  their  imperfect  ductility  and  malleability,  were 
long  denominated  semi-metals.  It  was  known,  that  by  uniform 
pressure  sine  might  be  extended  into  thin  plates,  and,  more 
lately,  it  has  hern  discovered,  that,  at  a  certain  temperatore,  it 
has  so  much  malleability  and  ductility  that  it  can  be  lamellated 
and  drawn  into  wire. 

Zinc  is  of  a  white  colour  with  a  shade  of  bine ;  in  afresh  frae- 
tore  it  is  possessed  of  considerable  lustre.  It  is  hard,  and  not 
easily  cut  with  a  knife.  The  specific  gravity  is  nearly  7*2.  The 
ores  of  sine  are  calamine  and  blende.  Calamine  is  an  oxide, 
frequently  with  a  portion  of  oarbonic  add :  blende  Is  a  sulpha- 
ret,  containing  also  some  iron  and  other  extraoeoos  matters. 
Zine  is  melted  by  a  moderate  heat,  and  the  fused  mass,  on  cool- 
ing, forms  regular  cr>stals.  Thoogh  scarcely  altered  by  expo- 
sure to  the  air  at  a  low  temperatore,  yet  it  is  rapidly  oxydlsed 
by  one  amounting  to  ignition.  When  kept  In  a  degree  of  heat 
barely  sufficient  for  its  fusion,  sine  becomes  covered  with  a  grey 
oxide.  Hut  when  thrown  into  a  crucible  or  deep  earthen  pot, 
heated  to  whiteness,  it  suddenly  inflames,  burns  with  a  beauti- 
ful white  flame,  and  a  white  and  light  oxide  sublimes,  having 
considerable  resemblance  to  carded  wool.  It  is  brittle,  and  has 
not  been  applied  to  any  one.  Zine  may  be  combined  with  mer- 
cury, either  by  triturating  the  metal  together,  or  dropping  mer- 
cury into  melted  sine  This  amalgam  is  used  to  rub  oo  elec- 
trical machines,  in  order  to  excite  electricity.  Zinc  combines 
readily  with  copper,  and  forms  one  of  the  most  useful  of  all 
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metallio  alloy*.  The  meta!a  are  usually  combined  together  by 
stratifying  plates  of  copper,  and  native  oxide  of  sine  combined 
with  carbonic  acid,  called  calamine,  and  applying  heat.  When 
the  sine  does  not  exceed  a  fourth  part  of  the  copper,  the 
alloy  is  known  by  the  name  of  brass.  It  is  of  a  beautiful  yel- 
low colour,  more  fusible  than  copper,  and  not  so  apt  to  tarnish. 
It  is  malleable,  and  so  ductile  that  it  may  be  drawn  out  into 
wire.  Its  density  is  greater  than  the  mean.  It  ought  to  be  by 
calculation  7*6,  but  it  actually  is  8a4  nearly,  so  that  its  density 
is  increased  by  about  one-tenth.  When  the  alloy  contains 
three  parts  of  zinc  and  four  of  copper,  it  assumes  a  colour 
nearly  the  same  with  gold,,  but  it  is  not  so  malleable  as  brass. 
It  is  then  called  pinchbeck,  prince's  metal,  or  Prince  Rupert's 
metal.  Brass  was  known  and  very  much  valued  by  the  ancients. 
They  used  an  ore  of  zinc  to  form  it,  which  they  called  cadmia. 
To  bra?s  they  gave  the  name  of  orichaloum.  Their  as  was  cop- 
per, or  rather  bronze. 

ZIRCON,  in  Mineralogy,  the  name  of  a  genus  containing  two 
species,  viz.  hyacinth  and  zircon.  It  is  found  commonly  in 
roundish  angular  pieces,  which  have  almost  always  rounded 
angles  and  edges.  Specific  gravity  about  4*6.  The  constitu- 
ent parts  are,  according  to  Klaproth, 

Zirconia, 690 

Silica,. 26-5 

Oxide  of  iron, 05 

Loss 4-0 

1000 

ZIRCONIA,  was  first  discovered  in  the  jargon  of  Ceylon,  by 
Klaproth,  in  1789,  and  it  has  since  been  found  in  the  jacinth. 
Zircon  is  a  fine  white  powder,  without  taste  or  smell,  but  some- 
times harsh  to  the  touch.  It  is  insoluble  in  water;  yet  if  slowly 
dried,  it  coalesces  into  a  semi-transparent  yellowish  mass,  like 
gum-arabic,  which  retains  one-third  its  weight  of  water.  It 
unites  with  all  acids.  It  is  insoluble  in  pure  alkalies  ;  but  the 
alkaline  carbonates  dissolve  it.  Heated  with  the  blow-pipe, 
it  does  not  melt,  but  emits  a  yellowish  phosphoric  light.  There 
is  the  same  evidence  for  believing  that  zirconia  is  a  compound 
of  a  metal  and  oxygen,  as  that  afforded  by  the  action  of  potas- 
sium on  the  other  earths. 

ZIZANIA,  a  genus  of  plants  of  the  class  monoecia,  order 
hexandria,  and  in  the  natural  system  arranged  under  the  fourth 
order  gramiua. 

ZODIAC,  in  Astronomy,  an  imaginary  ring  or  broad  circle 
in  the  heavens,  in  form  of  a  belt  or  girdle,  within  which  the 
planets  all  make  their  excursions.  In  the  very  middle  of  it 
runs  the  ecliptic,  or  path  of  the  sun  in  his  annual  course ;  and 
its  breadth,  comprehending  the  deviations  or  latitudes  of  the 
earlier  known  planets,  is  by  some  authors  accounted  16,  some  18, 
and  others  20  degrees.  The  zodiac  cutting  the  equator  obliquely, 
makes  with  it  the  same  angle  as  the  ecliptic,  which  is  its  mid- 
dle line,  which  angle,  continually  varying,  is  now  nearly  equal 
to  239  28/ ;  which  is  called  the  obliquity  of  the  ecliptic,  and 
constantly  varies  between  certain  limits  which  it  can  never 
exceed. 

The  zodiac  is  divided  into  12ecjual  parts  of  30  degrees  each, 
called  the  signs  of  the  zodiac,  being  so  named  from  the  con- 
stellations which  anciently,  occupied  them.  But  the  stars  hav- 
ing a  motion  from  west  to  east,  those  constellations  do  not  now 
correspond  to  their  proper  signs ;  from  whence  arises  what  is 
called  the  precession  of  the  equinoxes.  And  therefore  when  a 
star  is  said  to  be  in  such  a  sign  of  the  zodiac,  it  is  not  to  be 
understood  of  that  constellation,  but  only  of  that  dodeoatemory 
or  12th  part  of  it. 

It  is  a  curious  fact,  that  the  solar  division  of  the  Indian  zodiac  is 
the  same  in  substance  with  that  of  the  Greeks,  and  yet  that  it  has 
not  been  borrowed  either  from  the  Greeks  or  the  Arabians.  The 
identity,  or  at  least  striking  similarity,  of  the  division  is  univer- 
sally known  ;  and  Montucla  has  endeavoured  to  prove  that  the 
Bramios  received  it  from  the  Arabs.  His  opinion  has  been 
very  generally  admitted  ;  but  in  the  second  volume  of  the  Asia- 
tie  Researches,  Sir  William  Jones  asserts  that  neither  of  these 
nations  borrowed  that  division  from  the  other  ;  that  it  has  been 
known  among  the  Hindoos  from  time  immemorial ;  and  that  it 
was  probably  invented  by  the  4irst  progenitors  of  that  race, 
whom  be  considers  as  the  most  ancient  of  mankind, before  their 


dispersion.    The  Greek  zodiac  originally  contained  only  steie* 
signs;  the  Scorpion  in  their  zodiac  occupying  the  place  of  tee. 

The  Zodiacs  of  Esmesk  and  Dendera. — These  ssoaantan 
represent  the  actual  state  of  the  heavens  at  the  solstice  peried, 
i.e.  the  year  2782  B.C.,  or  the  year  1322  b.  c,  or  the  year  136  a.  c 
the  solstice  period -being  1460  years. 

Received  chronology  assigns,  a  period  of  5824  years  firan 
the  Creation  to  1820  of  the  Christian  sera.  The  Samaritan  test 
of  the  scriptures  makes  the  world  to  have  been  created  601!; 
the  Septoagint  7210  years ;  and  it  is  7608  years  since  the  crea- 
tion, according  to  the  testimony  of  Josephas.  The  mean  of  si 
these  dates  will  be  6651  years,  and  which  is  perhaps  not  tar 
from  truth.  If  we  adopt  the  chronology  of  the  LXX.  the  period 
of  7210,  from  the  creation  to  the  year  1820  of  onr  sera,  may  W 
divided  thus: — 2262  years  from  the  creation  to  the  deluge,  sad 
3128  years  from  the  deluge  to  the -birth  -of-  oov  Saviour.  With 
tjris  system  of  chronology  we  shall  be  able  to  explain  consist- 
ently the  age  of  these  zodiacs. 

In  the  year  4180  of  the  Julian  period,  Cambyecs  coneaored 
Egypt;  at  the  end  of  39 years  the  people  revolted ;  in  two  years 
after  they  were  compelled  to  submit  again  to  their  tyrsats. 
Under  the  reign  of  Artaxerxes,  about  21  years  after  their  frit 
emancipation,  they  again  took  arms,  and  drove  the  Persian 
back  into  Asia;  in  five  years  after,  they  were  compelled  ts 
receive  the  law  from  a  Persian  satrap ;  but  after  an  interval  of 
80  years  they  revolted  a  third  time,  and  resisted  their  invaders 
for  25  years  ;  at  length  they  yielded ;  and  in  the  eighteenth  jest 
following,  Egypt  submitted  to  the  arms  of  Alexander.  Daflsf 
these  wars  the  sciences  ceased  to  flourish  ;  priests  and  learned 
men  were  sacrificed  byCambyses;  the  temples  of  the  gods  were 
defaced,  their  images  mutilated ;  and  if  in  the  most  splendid 
eras  of  her  prosperity  the  priests  of  Egypt  never  imparted  their 
knowledge  to  the  public,  there  is  little  ground  to  suppose  that 
the  remnant  who  guarded  its  last  faint  embers  would  be  willing 
the  conquering  Greeks  should  light  the  torch  of  science  in  the 
dying  flame.  But  when,  where,  and  by  whom  the  severer 
sciences  of  geometry  and  astronomy,  as  transmitted  by  the 
Egyptians  to  the  Greeks,  were  constructed,  is  not  easy  to  decide. 
At  some  remote  period  there  were  mathematicians  and  astro- 
nomers who  knew  the  sun  to  be  the  centre  of  the  planetary 
system,  and  that  the  earth,  itself  a  planet,  revolves  ronad  the 
central  fire ;  who  described  the  orbits,  and  calculated  the  return 
of  comets ;  who  indicated  the  number  of  solar  year*  coBtaiatd 
in  the  great  circle,  by  multiplying  a  period  of  180  years  by 
another  period  of  144  years ;  who  reckoned  the  son's  distance 
from  the  earth  by  a  measurement  equal  to  800,000,000  Olympic 
stadia,  and  who  must  therefore  have  taken  the  parallax  of  that 
luminary  by  a  method  little  inferior  to  that  now  in  use,  and 
certainly  much  more  correct  than  that  adopted  by  Hipnarehas; 
who  fixed  the  moon's  distance  from  the  primary  planet  at  SB 
semidiameters  of  the  earth ;  who  had  maanni  i1  d  the 
ference  of  our  globe  with  so  much  exactness^  that  their  ei 
tions  only  differed  by  a  few  feet  from  that  made  by  onr 
geometricians ;  who  held  that  the  Moon  and  the  other  planets 
were  worlds  like  our  own,  and  that  the  Moon  was  diversissd 
by  valleys,,  mountains,  and  seas ;  who  asserted  that  .there  was 
yet  a  planet  which  revolved  round  the  Sun,  beyond  the  orbit  of 
Saturn ;  who  reckoned  the  planets  to  be  16  in  number;  and  whs 
calculated  the  length  of  the  tropical  year  within  three  arieates 
of  the  true  time. — (See  Sir  W.  Drumnumds  Essay  an  cat  Seines 
of  the  Egyptians  and  Chaldeans. 

Before  the  deluge,  men  lived  usually  800  or  900  years.  In 
so  many  years  every  individual  had  time  to  make  great  progress 
in  knowledge ;  he  could  devote  whole  centuries  to  any  one  per-,, 
suit;  during  as  many  centuries  he  could  verify  his  experiments? 
and  if  a  large  proportion  of  society  was  then  raised  above  the  pres- 
sure of  actual  want,  the  arts  and  sciences  of  the  descendants 
of  Noah  were  in  all  probability  as  well  known  in  the  2963  years 
that  elapsed  between  the  creation  and  the  deluge,  as  in  a  fee 
centuries  they  have  reached  so  much  excellence  in  sjeesva 
times. 

Indeed,  the  Jews,  Syrians,  and  Arabians,  have  namcreea 
traditions  of  the  astronomical  knowledge  of  Adam,  Setb,  Eneas, 
and  Ham.  Selh  lived  912  years,  and  to  him  the  Hehrewi 
ascribe  the  invention  of  astronomy.  He  is  the  Bjryetjas 
Thoth.    During  720  years  he  could  observe  the  stars,  which,  fc 
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this  period,  would  have  moved  forward!  10°,  or  ¥  of  a  sign. 
The  descendants  of  Noah  advanced  in  different  directions  from 
a  common  centre ;  hence  we  find  all  the  Oriental  nations  in 
possession  of  a  zodiac  with  12  signs,  with  the  exception  of  the 
Chaldeans,  who  were  followed  in  this  by  the  Alexandrian 
Greeks,  who  counted  only  11,  allotting  60°  to  Scorpius,  and  not 
admitting  Libra,  one  common  model  most  have  served  all  these 
people  and  nations,  for  the  emblems  are  all  alike,  and  a  single 
glance  at  the  plate  will  set  this  matter  at  rest.  Moreover,  the 
Japetus  of  the  Greeks,  father  of  Alius,  who  is  said  to  have 
invented  the  armillary  sphere,  is  none  other  than  the  Hebrew 
scripture  Japhet ;  and  thus  (he  testimony  of  the  Greeks  proves, 
that  the  immediate  descendants  of  Noah  were  versant  in  astro- 
nomy, in  which  it  is  clear  they  must  have  been  instructed  by 
the  patriarch  and  his  sons. 

Though  the  Chaldeans  always  divided  their  zodiac  into 
II  signs,  the  Scorpion  perhaps  occupying  two  signs,  as  is 
alluded  to  by  Ovid,  lib.  ii.  v.  197,  Metam. 


"  Scorpio* — 

Porrigit  in  spatium  signorum  membra  duorum." 

But  the  Egyptians  parcelled  it  into  12  signs,  over  which  12  gods 
presided.  "  JEgyptii"  inquit  Servius,  "  duodeeim  esse  asserunt 
signa:  Chaldai  vero  undecim;  nam  Scorpium  et  Libram  unum 
signum  accipiunt ;  Chela  Scorpii  Libram  faciunt." 

Yet,  though  we  ascribe  the  division  of  the  stars  into  constel- 
lations to  the  antediluvians,  and  assign  to  them  the  invention 
of  the  zodiac,  it  does  not  follow  that  the  postdiluvian  emblems 
and  signs  were  identically  the  same  as  those  which  had 
obtained  before  the  deluge.  Amidst  these  changes,  the  Egyp- 
tians, the  descendants  of  Ham  or  Cham,  having  adopted  the 
worship  of  the  host  of  heaven,  would  naturally  choose  such 
names  and  symbols  as  suited  their  purposes  and  situation  ;  and 
while  tbey  retained  the  ancient  divisions  of  the  zodiac,  they 
probably  altered  some  of  the  emblems  by  which  it  was  repre- 
sented. 

Every  thing  in  the  zodiac  of  Dendera  seems  to  prove  that  it 
owed  its  existence  to  the  natives  of  the  soil,  and  could  not  have 
been  constructed  in  the  age  of  Adrian  and  Antoninus  Pius. 
The  emblems  and  figures  are  all  Egyptian.  There  is  nothing 
Greek  in  the  designs.  All  is  Egyptian— astronomy  .mythology, 
symbols,  taste,  style,  manner. 

The  sun's  place  in  the  oblong  zodiac  of  Dendera  is  indicated 
at  the  division  of  the  two  scarabs,  or  beetles.  The  small 
scarabaeus  is  next  to  Gemini,  and  the  larger  scarabatos  next  to 
Leo.  The  former  represents  the  ascending  part  of  the  sign 
Cancer,  the  latter  the  descending  part  of  the  same  sign.  The 
relative  proportions  of  these  beetles  is  as  17  to  13,  or  perhaps 
as  16  to  14.  We  consequently  fix  the  date  of  this  zodiac  at 
the  time  when  the  solstitial  colore  corresponded  with  the  14th 
degree  of  the  dodecatemorion  of  Cancer,  according  to  the  real 
zodiac.  This  nearly  corresponds  to  the  first  year  of  the  solstice 
period  of  which  the  Thoth,  or  beginning,  may  be  fixed  for  the 
year  1322  a.  c.  It  is  now  2 1  GO  years  siuce  the  sun  at  the  sum- 
mer solstice  quitted  the  dodecatemorion  of  Cancer,  according 
to  the  precession  of  the  equinoxes.  And  if  to  these  2160  years 
we  add  the  1(>°  of  &  descending,  we  shall  give  an  existence  of 
'3312  yearn,  at  least,  to  the  oblong  zodiac  of  Dendera.  The 
book  of  Job  has  a  higher  antiquity  than  this,  if,  as  is  generally 
supposed,  it  was  written  1700  years  before  our  rera.  Leo, 
however,  was  once  a  solstitial  sign  ;  Taurus,  then,  opened  the 
year.  This  was  26(H)  \  ears  a.  c.  The  lion  Hercules  then  sprung 
from  Typhon.  How  did  it  travel  from  Egypt  to  Argolis? 
Thus: — the  Ncmean  games  were  celebrated  at  the  season  when 
the  sun  in  his  annual  course  is  in  the  sign  of  Leo.  The  Her- 
enl,  (universal  heat)  the  sun,  took  possession  of  the  sign  Leo, 
at  the  period  of  this  annual  festival.  And  why  might  not  an 
Egyptian  colony  have  settled  at  Argolis  four  or  five  centuries 
after  the  deluge !  There  is  no  difficulty  in  giving  an  affirmative 
answer,  if  the  chronology  of  the  LXX.  be  adopted.  The  Persian 
symbol  of  a  bee  entering  the  mouth  of  a  lion,  commonly 
known  as  the  Mithraic  lion,  represents  the  sun  entering  Leo; 
and  this  symbol  may  be  referred  to  the  period  when  the  son  at 
the  summer  solstice  was  in  the  first  degree  of  Leo. 

The   Egyptians  began  their  sacred  year  with   the  heliacal 
rising  of  Sirius,  Siris,  or  Sotbis,  the  star  of  Isis.    The  dog -star 
115. 


is  near  Cancer,  with  which  in  Egypt  It  rises  eosmically :  the 
Roman  year  commenced  with  Aquarius;  that  of  the  Egyptians 
with  Cancer.  But  I  here  observe,  that  Soth,  a  name  of  the  dog- 
star,  was  also  the  name  of  an  Egyptian  divinity  named  Thoth, 
who  also  presided  over  this  star ;  and  Thoth  seems  to  be  the 
same  with  the  Seth  of  scripture. 

Oriental  scholars  interpret  Seth  Thoth,  Shoth,  Thin,  by  pot 
suit,  pontrt ;  and  assert,  that  Seth,  Soth,  and  Thoth,  were  only 
different  names  for  the  patriarch  whom  the  Hebrews,  Syrians, 
and  Arabians,  consider  as  the  institutor  of  the  sciences.  Who 
has  not  heard  of  the  two  columns  of  stone  and  brick,  erected  by 
the  descendants  of  Seth,  and  which  Josephus  pretends  to  have 
existed  still  in  the  land  of  Siriad  in  his  time?  Manetho,  who 
flourished  300  years  before  Josephus,  says,  be  took  his  history 
from  the  columns  placed  in  the  Siriadi  land,  which  had  been 
inscribed  in  the  sacred  dialect,  and  in  hieroglyphical  characters, 
by  Thoth,  the  first  Hermes,  before  the  deluge !  And  the  Ara- 
bians have  a  tradition,  that  Hermes,  or  Thoth,  invented  his 
books,  or  rather  tables  of  brass  or  stone,  in  one  of  the  pyramids, 
before  the  deluge.  Sir  W.  Drummond  thinks  Nubia  was  Siriad ; 
because  the  Nile,  above  Syene,  was  called  Siri,  or  Siris.  Per- 
haps the  name  of  Seth,  which  the  Egyptians  corrupted  into 
Thoth,  which  signifies  the  basis,  and  which,  as  a  proper  name, 
might  indicate  him  who  first  established  the  civil  year,  was 
given  to  the  patriarch  who  bore  it,  because  he  was  the  founder 
of  the  second  race  that  sprang  from  Adam,  and  in  tho  persons 
of  Noah  and  bis  family  were  to  repeople  the  world. 

ZODIACAL  Light,  a  brightness  sometimes  observed  in  the 
zodiac,  resembling  that  of  the  galaxy  or  milky  way.  It  appears 
at  certain  seasons,  viz.  towards  the  end  of  winter,  and  in  spring 
after  sun-set,  or  before  his  rising  in  autumn,  and  beginning  of 
winter, resembling  the  form  of  a  pyramid,  lyiog  lengthways  with 
its  axis  along  the  zodiac,  its  base  being  placed  obliquely  with 
respect  to  the  horizon. 

The  zodiacal  light,  according  to  Mairan,  is  the  solar  atmo- 
sphere, a  rare  and  subtile  fluid,  either  luminous  by  itself,  or 
made  so  by  the  rays  of  the  sun  surrounding  its  globe.  1>ut  in  a 
greater  quantity,  and  more  extensively,  about  his  equutor,  than 
any  other  part.  Mairan  says,  it  may  be  proved  from  many 
observations,  that  the  son's  atmosphere  sometimes  reaches  as 
far  as  the  earth's  orbit,  and  there  meeting  with  our  atmosphere 
produces  the  appearance  of  an  aurora  borealis. 

The  length  of  the  zodiacal  light  varies  sometimes  in  reality, 
and  sometimes  in  appearance  only,  from  various  causes. 

Ca8sini  often  mentions  the  great  resemblance  between  the 
zodiacal  light  and  the  tails  of  comets.  The  same  observation 
has  been  made  by  Fatio;  and  Enter  endeavoured  to  prove  that 
they  were  owing  to  similar  causes.  See  "  Decouverte  de  la  Lu- 
miere  Celeste  que  paroitdans  le  Zodiaque,"  art.  41.  Lett  re  a 
M.  Cassini,  printed  at  Amsterdam  in  1686.  Euler,  iu  Mem.  de 
I'Acad.  de.  Berlin,  torn  2.  This  light  seems  to  have  no  other 
motion  than  that  of  the  son  itself;  and  its  extent  from  the  sun 
to  its  point  is  seldom  less  than  60  or  60  degrees  in  length,  and 
more  than  20  degrees  in  breadth;  but  it  has  been  known  to 
extend  to  100  or  103*,  and  from  8*  to  9"  broad. 

It  is  now  generally  acknowledged,  that  the  electric  fluid  is 
the  cause  of  the  aurora  borealis,  ascribed  by  Mairan  to  tbe 
solar  atmosphere,  which  produces  the  zodiacal  light,  and  which 
is  thrown  off  chiefly,  and  to  the  greatest  distance,  from  the  equa- 
torial parts  of  the  sun,  by  means  of  the  rotation  on  his  axis,  and 
extending  visibly  as  far  as  the  orbit  of  the  earth,  where  it  falls 
into  the  upper  regions  of  onr  atmosphere,  and  in  collected  chiefly 
towards  the  polar  parts  of  the  earth  in  consequence  of  the 
diurnal  revolution,  where  it  forms  the  aurora  borealis.  And 
hence  it  has  been  suggested  as  a  probable  conjecture,  that  tho 
sun  may  be  the  fountain  of  tho  electrical  fluid,  and  that  the 
zodiacal  light,  and  tbe  tails  of  comets,  as  well  as  the  aurora 
borealis,  the  lightning,  and  artificial  electricity,  are  its  various 
and  not  very  dissimilar  modifications.  See  Biot  D'Astrouomie 
Phisique,  art.  264 ;  and  Gregory's  Translation  of  Haul's  Philo- 
sophy, vol.  ii.  art.  628. 

ZONg,  in  Geography  and  Astronomy,  a  division  of  the  earth's 
surface,  by  means  of  parallel  circles,  chiefly  with  respect  lo  the 
degree  of  heat  in  the  different  parts  of  that  surface.  Tbe 
aneient  astronomers  used  tbe  term  zone  to  explain  tbe  differ* 
ent  appearances  of  the  son  and  other  heavenly  bodies,  with  the 
13  P 
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length  of  the  days  and  nights ;  and  the  geographers,  as  they 
used  the  climates,  to  mark  the  situation  of  places ;  using  the 
term  climate,  when  they  were  able  to  be  more  exact,  and  the 
term  zone  when  less  so.  The  zones  were  commonly  accounted 
five  in  number ;  one  a  broad  belt  round  the  middle  of  the  earth, 
having  the  equator  in  the  very  middle  of  it,  and  bounded 
towards  the  north  and  south  by  parallel  circles  passing  through 
the  tropic  of  Canoer  and  Capricorn.  This  they  called  the 
torrid  zone,  which  they  supposed  not  habitable  on  account  of 
its  extreme  heat.  Though  sometimes  they  divided  this  into 
two  equal  torrid  zones  by  the  equator,  one  to  the  north,  and 
the  other  to  the  sooth  ;  and  then  the  whole  number  of  zones 
was  accounted  six.  Next  from  the  tropic  of  Cancer  and  Capri- 
corn, to  the  two  polar  circles,  were  two  other  spaces,  called 
temperate  zones,  as  being  moderately  warm ;  and  these  tbey 
supposed  to  be  the  only  habitable  parts  of  the  earth.  Lastly, 
the  two  spaces  beyond  the  temperate  zones,  about  either  pole, 
bounded  within  the  polar  circles,  and  having  the  poles  in  the 
the  middle  of  them,  are  the  two  frigid  or  frozen  zones,  and  which 
they  supposed  not  habitable  on  account  of  the  extreme  cold 
there.  Hence,  the  breadth  of  the  torrid  zone  is  equal  to  twice 
the  greatest  declination  of  the  son,  or  obliquity  of  the  ecliptic, 
equal  to  46°  66*,  or  twice  23°  28\  Each  frigid  zone  is  also  of 
the  same  breadth,  the  distance  from  the  pole  to  the  polar  cir- 
cle being  equal  to  the  same  obliquity,  23°  28p.  And  the  breadth 
of  each  temperate  zone  is  equal  to  43°  4',  the  complement  of 
twice  the  same  obliquity.  The  difference  of  zonos  is  attended 
with  a  great  diversity  of  phenomena.  1.  In  the  torrid  zone, 
the  sun  passes  through  the  zenith  of  every  place  in  it  twice  a 
year;  making  as  it  were  two  summers  in  the  year;  and  the 
inhabitants  of  this  zone  are  called  Amphiscians,  because  tbey 
have  their  noon-day  shadows  projected  different  ways  in  dif- 
ferent times  of  the  year,  northward  at  one  season,  and  south- 
ward at  the  other.  2.  In  the  temperate  and  frigid  zones  the  sun 
rises  and  sets  every  natural  day  of  24  hours.  Yet  every  where, 
but  under  the  equator,  the  artificial  days  are  of  unequal  lengths, 
and  the  inequality  is  the  greater  as  the  place  is  farther  from  the 
equator.  The  inhabitants  of  the  temperate  zones  are  called 
Heteroscians,  because  their  noon-day  shadow  is  cast  the  same 
way  all  the  year  round,  viz.  those  in  the  north  zone  towards 
the  north  pole,  and  those  in  the  south  zone  towards  the  south 
pole.  3.  Within  the  frigid  zones  the  inhabitants  have  their 
artificial  days  and  nights  extended  out  to  a  great  length ;  the 
sun  sometimes  skirting  round  a  little  above  the  horizon  for 
many  days  together ;  and  at  another  season  never  rising  above 
the  horizon  at  all,  but  making  continual  night  for  a  considera- 
ble space  of  time.  The  inhabitants  of  these  zones  are  called 
Periscians,  beeause  sometimes  they  have  their  shadows  going 
quite  round  them  in  the  space  of  24  hours. 


ZOOLOGY,  is  that  part  of  natural  history  which  relates  to 
animals.  Linnaeus  divides  the  whole  animal  kingdom  into 
six  classes,  viz.  Mammalia,  includes  all  animals  that  suckle 
their  young.  Aves,  or  birds.  Amphibia,  or  amphibious  aniailt. 
Pisces,  or  fishes.  Insecta,  or  insects.  Vermes,  or  worms.  The 
first  class,  Mammalia,  is  subdivided  into  seven  orders.  Set 
Mammalia. — The  second  class  Aves,  is  subdivided  into  six 
orders.  See  Aves. — The  third  class,  Amphibia,  is  divided  into 
two  orders.  See  Amphibia. — The  fourth  class,  Pisces,  is  sab- 
divided  into  six  orders.  See  Pisces. — The  fifth  class,  Inaetu, 
is  subdivided  into  seven  orders.  See  Insect. — The  nxth 
class,  Vermes,  is  divided  into  five  orders.  See  Vermes. — For 
more  particular  information  concerning  the  several  branches 
and  subjects  of  zoology,  the  reader  may  consult  the  various 
articles  above  referred  to,  and  he  will  find  most  of  the  genera 
described  in  their  order  in  the  alphabet. 

ZOONATES.  Combinations  of  the  zoonic  acid  with  the 
salifiable  basis. 

ZOONIC,  is  the  liquid  procured  by  distillation  from  aniaul 
substances,  which  had  been  supposed  to  contain  only  carbo- 
nate of  ammonia  and  an  oil. 

ZOOPHYTA,  in  Natural  History,  an  order  of  the  class 
vermes.  Zoophyta  are  composite  animals  holding  a  mediam 
between  animals  and  vegetables.  Most  of  them  take  root  asd 
grow  up  into  stems,  multiplying  life  in  their  branches  and  deci- 
duous buds,  and  in  the  transformation  of  their  animated  blos- 
soms or  polypes,  which  are  endowed  with  spontaneous  motion. 
Plants  therefore  resemble  zoophyta,  but  are  destitute  of  asi- 
mation  and  the  power  of  locomotion ;  and  zoophyta  are,  as  it 
were,  plants,  but  furnished  with  sensation  and  the  organs  of 
spontaneous  motion.  Of  these  some  are  soft  and  naked,  asd 
others  are  covered  with  a  bard  shell :  the  former  are  by  sosk 
naturalists  called  zoophytes,  and  the  latter  are  deaominated 
litbophytes.  The  coral  reefs  that  surround  many  islands,  par- 
ticularly those  in  the  Indian  Archipelago,  and  round  New  Hol- 
land, are  formed  by  various  tribes  of  these  animals,  particularly 
by  the  Cellepora,  Isis,  Madrepore,  Millepora,  and  Tobipora. 
The  animals  form  these  corals  with  such  rapidity,  that  enor- 
mous masses  of  them  very  speedily  appear  where  there  were 
scarcely  any  marks  of  such  reefs  before. 

ZOPISSA,  Naval  Pitch,  a  mixture  of  pitch  and  tar  scraped 
from  the  bottoms  of  ships  that  have  been  long  at  sea.  This  con- 
position,  by  having  been  gradually  penetrated  by  the  salt  of 
the  sea,  becomes  impregnated  with  its  qualities ;  and  heiaf 
applied  to  the  body  externally,  is  found  resolutive  and  desfc- 
cative. 

ZUMIC  Acid,  a  name  given  to  a  peculiar  acid  principle 
lately  obtained  from  rice. 
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Lunar  Civil  Year,  is  either  the  common  or  embolismic. 

The  Common  Lunar  Year,  consists  of  12  lunar  oivil  months ; 
and  therefore  contains  354  days.    And 

The  Embolismic,  or  Intercalary  Lunar  Year,  consists  of 
13  lunar  civil  months,  and  therefore  contains  384  days. 

Thus  far  we  have  considered  years  and  months  with  regard 
to  astronomical  principles,  upon  which  the  division  is  founded. 
By  this,  the  various  forms  of  civil  years  that  have  formerly 
obtained,  or  that  do  still  obtain,  in  divers  nations,  are  to  be 
examined. 

Civil  Year,  is  that  form  of  the  year  which  every  nation  has 
contrived  or  adopted  for  computing  their  time  by.  Or  the  civil 
is  the  tropical  year,  considered  as  only  consisting  of  a  certain 
number  of  whole  days:  the  odd  hours  and  minutes  being  set 
aside,  to  render  the  computation  of  time,  in  the  common  occa- 
sions of  life,  more  easy.  As  the  tropical  year  is  365  days, 
5  hours,  49  minutes,  or  almost  965  days,  6  hours,  which  is  365 
days  and  a  quarter;  therefore,  if  the  civil  year  be  made  365 
days,  every  fourth  year  it  must  be  366  days,  to  keep  nearly  to 
the  course  of  the  sun.  And  hence  the  civil  year  is  either  com- 
mon or  bissextile. 

Common  Civil  Year,  is  that  consisting  of  365  days ;  having 
seven  months  of  31  days  each,  four  of  30  days,  and  one  of 
28  days ;  as  indicated  by  the  following  well-known  memorial 
verse : — 

Thirty  days  hath  September, 
April,  June,  and  November; 
February  twenty-eight  alone, 
And  all  the  rest  have  thirty-one. 

Bissextile,  or  Leap  Year,  contains  366  days,  having  one  day 
extraordinary,  called  the  intercalary,  or  bissextile  day,  and 
takes  place  every  fourth  year.  This  additional  day  to  every 
fourth  year  was  first  introduced  by  Julius  Caesar,  who,  to  make 
the  civil  years  keep  pace  with  the  tropical  ones,  contrived  that 
the  six  hours  which  the  latter  exceeded  the  former  should 
make  one  day  in  four  years,  and  be  added  between  the  24th 
and  23d  of  February,  which  was  their  6th  of  the  calends  of 
March  ;  and  as  they  then  ooonted  this  day  twice  over,  or  had 
bis  sexto  calendas,  hence  the  year  itself  came  to  be  called  bis 
sextus,  and  bissextile.  However,  among  us,  the  intercalary  day 
is  not  introduced  by  counting  the  23d  of  February  twice  over, 
but  by  adding  a  day  at  the  end  of  that  month,  which  therefore 
in  that  year  contains  29  days.  A  farther  reformation  was  made 
in  the  civil  year  by  pope  Gregory. 

The  civil  or  legal  year,  in  England,  formerly  commenced  on 
the  day  of  the  Annunciation,  or  25th  of  March ;  though  the 
historical  year  began  on  the  day  of  the  circumcision,  or  1st  of 
January ;  on  which  day  the  German  and  Italian  year  also 
begins.  The  part  of  the  year  between  these  two  terms  was 
usually  expressed  both  ways;  as  1745  6,  or  174§.  But  by  the 
aot  for  altering  the  style,  the  civil  year  now  commences  with 
the  1st  of  January. 

Ancient  Roman  Year.  This  was  the  lunar  year,  which,  as 
first  settled  by  Romulus,  contained  only  ten  months,  of  unequal 
numbers  of  days,  in  the  following  order,  viz. : — March  31 ; 
April  30 ;  May  31 ;  June  30 ;  Quintilis  31 ;  Sextilis  30 ;  Septem- 
ber 30;  October  31;  November  30;  Decem.ber  30;  in  all  304 
days ;  which  came  short  of  the  true  lunar  year  by  50  days,  and 
of  the  solar  by  61  days.  Hence,  the  beginning  of  Romulus's 
year  was  vague,  and  unfixed  to  any  precise  season ;  to  remove 
which  inconvenience,  that  prince  ordered  so  many  days  to  be 
added  yearly  as  would  make  the  state  of  the  heavens  correspond 
to  the  first  month,  without  calling  them  by  the  name  of  any 
month.  Nuroa  Pompilius  corrected  this  irregular  constitution 
of  the  year,  composing  two  new  months,  January  and  February, 
of  the  days  that  were  to  be  added  to  the  former  year.  Thus 
Noma's  year  consisted  of  12  months,  of  different  days,  as 
follow,  viz.  :— 

January  29;    -    -    February     28;    -    -    March        31; 

April        29;    *    -    May  31 ;    -    -    June  29; 

QuiotiIis31;    -    -    Sextilis        29;    -    -    September 29; 

October  31;    -    -    November    29;    -    -    December  29; 
in  all  355  days ;  therefore  exceeding  the  quantity  of  a  lunar 
civil  year  by  one  day ;  that  of  a  lunar  astronomical  year  by 
15  hours,  11  minutes,  22  seconds ;  but  falling  short  of  the  com 


mon  solar  year  by  10  days,  so  that  its  beginning  was  stil 
vague  and  unfixed.  Noma,  however,  desiring  to  have  it  Wgis 
at  the  winter  solstice,  ordered  22  days  to  be  intercalated  m 
February  every  second  year,  23  every  fourth,  22  every  sixth, 
and  23  every  eighth  year.  But  this  rule  failing  to  keep  matters 
even,  recourse  was  bad  to  a  new  way  of  intercalating;  aaa 
instead  of  23  days  every  eighth  year,  only  15  were  to  be  added. 
The  care  of  the  whole  was  committed  to  the  pontifex  maxims; 
who,  however,  neglecting  the  trust,  let  things  ran  to  great  eea- 
fusion.  And  thus  the  Roman  year  stood  till  Julius  Cesar 
reformed  it. 

The  Ancient  Egyptian  Year,  called  also  the  year  of  Naboaas- 
sar  on  account  of  the  epocha  of  Nabonassar,  is  the  solar  year  of 
365  days,  divided  into  12  months  of  30  days  each,  besides  ive 
intercalary  days  added  at  the  end.  The  names,  he.  of  the 
months  are  as  follows : — 1.  Troth.  2.  Paophi.  3.  Atbjr.  4. 
Chojac.  5.  Tybi.  6.  Mecheir.  7.  Pbamenoth.  8.  PbarsM- 
thi.  9.  Pachon.  10.  Pauni.  11.  Epiphis.  12.  Mesori;  beside  the 
i)  fit  pat  errayoutvai. 

The  Ancient  Greek  Year,  was  lunar;  consisting  of  12  months, 
which  at  first  had  30  days  apiece,  then  alternately  30  ana 
29  days,  compared  from  the  first  appearance  of  the  new  meea; 
with  the  addition  of  an  embolismic  month  of  30  days  every  M, 
5th,  8th,  11th,  14th,  16th,  and  19th  year  of  a  cycle  of  19  years: 
in  order  to  keep  the  new  and  full  moons  to  the  same  terms  or 
seasons  of  the  year.  Their  year  commenced  with  that  new 
moon,  the  full  moon  of  which  comes  next  after  the  sumner 
solstice.    The  order,  &c.  of  their  months  was  thus  : — 

1.  'Eicarofipaiwv,  containing  29  days.  2.  MrjTaytirvtwr,  30. 
3.  Borjtipofinov,  29.  4.  MaifiaKTTjpnav,  30.  5.  Tlvavt^utv  29.  6. 
Tloffettietv,  30.  7.  rafirjXiwv,  29.  8.  AtOtcnpititv,  30.  9.  EXa+nfio- 
\itov,  30.  10.  Mevt/xewv,  30.  11.  QapyrjXiwv,  29.  12.  Scipop*- 
puav,  30. 

The  Ancient  Jewish  Year,  is  a  lunar  year,  consisting  com- 
monly of  11  months,  which  alternately  contain  80  and  29  dati. 
It  was  made  to  agree  with  the  solar  year,  either  by  the  adding 
of  11,  and  sometimes  12  days,  at  the  end  of  the  year,  or  by  aa 
embolistic  month.  The  names  and  quantities  of  the  months 
stand  thus  :r-l.  Nisan,  or  Abib,  30  days.  2.  Jiar,  or  Ziua,  S9l 
a  Siban,  or  Siwan,  30.  4.  Tbammus,  or  Tammuz,  29.  6.  Ah, 
30.  6.  Elul,  29.  7.  Tisri,  or  Ethanira,  3a  &  Marches  van,  or 
Bull,  29.  9.  Cisleu,30.  10.  Tebeth,  29.  11.  Sabat,  orSche- 
beth,  30.  12.  Adar,  in  the  embolismic  year,  30-  Adar,  in  tie 
common  year,  was  but  29.  Note,  in  the  defective  year,  Ctslea 
was  only  29  days;  and  in  the  redundant  year,  Marchesfta 
was  30. 

The  Persian  Year,  is  a  solar  year  of  about  965  days,  consist- 
ing of  12  months  of  30  days  each,  with  &^e  intercalary  days 
added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkish  Year,  called  also  the 
year  of  the  Hegira,  is  a  lunar  year,  equal  to  354  days,  8  boors, 
and  48  minutes,  and  consists  of  12  months,  which  contain  alter- 
nately 30  and  29  days. 

The  Hindoo  Year  differs  from  all  these,  and  is  indeed  dif- 
ferent in  different  provinces  of  India.  The  best  account  that 
we  have  of  it  is  by  Mr.  Cavendish,  in  the  Philosophical  Trans* 
actions  of  the  Royal  Society  for  the  year  1792. 

Year  and  Day,  is  a  time  that  determines  a  right  in  many 
cases ;  and  in  some  works  an  usurpation,  and  in  others  a  pre- 
scription ;  as  in  case  of  an  estray,  if  the  owner,  proclasaetiea 
being  made,  challenges  it  not  within  the  time,  it  is  forfeited.  So 
is  the  year  and  day  given  in  case  of  appeal ;  in  ease  of  descent 
after  entry  or  claim,  if  no  claim  upon  a  fine  or  writ  of  right  at 
the  common  law ;  so  of  a  villain  remaining  in  ancient  desaesae; 
of  a  man  sore  bruised  or  wounded  ;  of  protections  ;  essoins  hi 
respect  of  the  king's  service ;  of  a  wreck ;  and  divers  other 
cases* 

YEARDAY  and  Waste,  is  a  part  of  the  king's  prerogative, 
whereby  he  challenges  the  profits  of  their  lands  and  tenements 
for  a  year  and  a  day,  that  are  attainted  of  petty  treason  or  feleay, 
whoever  is  lord  of  the  manor  where  the  lands  or  tenements 
belong ;  and  not  only  so,  but  in  the  end  may  waste  the  tene- 
ments, destroy  the  houses,  root  up  the  woods,  gardens,  and 
pasture,  and  plough  up  the  meadows,  except  the  lord  of  the  lbs 
agrees  with  him  for  redemption  of  such  waste,  afterward  restyl- 
ing it  to  the  lord  of  the  fee. 


